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Abstract

‘[work engagement is] a positive, fulfilling, work-related state of mind 
that is characterised by vigor, dedication, and absorption’ 
(Schaufeli et al., 2002, p.74)

This thesis comprises two studies which together examine the role and effectiveness of work engagement interventions. The research is located within the relationships and theory espoused by the Job Demands-Resources (JD-R) model. Low work engagement may contribute towards decreased well-being and work performance. Evaluating, boosting and sustaining work engagement is therefore of interest to many organisations, such as the NHS, which is currently experiencing the effects of an economic downturn and a crisis of care. However, the evidence on which to base interventions has not yet been synthesised. 

Study 1 comprises a narrative systematic review (K=33) with meta-analysis (k=20) to assess the evidence for the effectiveness of work engagement interventions. Results were mixed and characterised by high heterogeneity and numerous reports of difficulties implementing interventions. Meta-analysis revealed that work engagement interventions may be effective, k=14, Hedges’ g=0.29, 95%-CI=0.12-0.46, with a medium to large effect for group interventions. 

Study 2 evaluates the effect of a participatory group intervention with nursing staff on acute elderly care NHS wards. Results from a questionnaire administered to six intervention and six matched control wards pre- (N=179) and post- (N=83) intervention revealed no effect on work engagement, however, work-related needs mediated between job resources and work engagement, supporting JD-R theory. Success of intervention implementation was limited, rendering the results inconclusive.

Taken together, the results highlight the need for evaluations of intervention effectiveness alongside statistical evaluations as a matter of course, designing interventions with the research context and setting in mind, and gaining strong senior manager and participant support. It is hoped that the results of these studies will excite researchers and practitioners to engage in discussion on the direction of future work engagement intervention research. 
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This introductory chapter sets out the theoretical background and research agenda of the two research studies forming this thesis. An overview of the current debates and theory surrounding work engagement is provided before describing the particular relevance of work engagement to healthcare settings, the research context for Study 2. The research aims of each study are then stated and each study outlined. The final part of the chapter details the thesis structure, with a short summary of each chapter and its contribution provided. 

[bookmark: _Toc468285912]Work engagement

A vast literature on work engagement has emerged from the previous two decades, with both academics and practitioners actively investing in the concept (e.g. Halbesleben, 2010; MacLeod & Clarke, 2009). This interest has arisen from numerous theoretical models and empirical studies which have indicated relationships between aspects of the work environment (job and personal resources), the work engagement of employees, and individual and organisational outcomes. For example, Halbesleben’s (2010) meta-analysis found positive associations between job resources (social support, autonomy and feedback), work engagement, well-being, organisational commitment, performance and turnover intentions; Christian, Garza and Slaughter’s (2011) meta-analysis found that work engagement predicted task performance (in-role behaviour) and contextual performance (extra-role / organisational citizenship behaviour) as well as, and indeed over and above, other job attitudes such as job involvement, organisational commitment and job satisfaction; and Nahrgang, Morgeson and Hofman’s (2011) meta-analysis demonstrated a positive link between work engagement and safety outcomes. Taken together, these studies suggest high generalisability and thus the importance of work engagement for individual and organisational outcomes everywhere. 

However, despite the vast literature there remains debate over the definition and measurement of engagement, with some scholars questioning whether engagement is a new construct which can be distinguished from other, related concepts such as job satisfaction, organisational commitment and job involvement (e.g. Byrne, Peters & Weston, 2016; Macey & Schneider, 2008; Newman & Harrison, 2008; Shuck, Ghosh, Zigarmi, & Nimon, 2013). Nevertheless, one definition and accompanying measure prevails in the academic literature (Schaufeli, Salanova, González-Romá, & Bakker, 2002), and is adopted by this thesis. According to this definition, work engagement is a positive state of mind achieved by employees who experience vigour, or high energy and mental resilience whilst working, dedication, or intense involvement in work tasks providing significance, enthusiasm and challenge, and absorption, or complete concentration in work tasks. 

In addition to the ongoing conceptual debate, the causal pathways between drivers of engagement and outcomes have not yet been clarified or explained fully. Nevertheless, one theoretical model dominates the literature, the Job Demands-Resources model (JD-R; Bakker & Demerouti, 2007; 2008). Broadly, this model proposes that in the presence of job and personal resources, the motivational potential of individuals can be harnessed, leading to increased work engagement and well-being. In so doing, individuals’ needs for autonomy, competence, and relatedness (a sense of belonging to one’s team, and feeling valued and cared for by them) may be satisfied, in accordance with Self-Determination Theory (SDT; Deci et al. 2001). Conversely, the model predicts that when levels of resources are low, individuals may experience health impairment, leading to negative outcomes such as burnout, stress, depression and anxiety. The JD-R model is reportedly the most researched and developed in the literature to date (Hakanan & Roodt, 2010), and a growing body of evidence supports it, comprising both individual studies (e.g. Hakanan, Bakker & Demerouti, 2005; Simbula, Gugliemi & Schaufeli, 2011; Xanthopoulou, Bakker, Demerouti & Schaufeli, 2009a; 2009b), and meta-analyses (e.g. Halbesleben, 2010; Crawford, LePine, & Rich, 2010, Nahrgang et al., 2011).

[bookmark: _Toc468285913]Work engagement interventions

Given the relatively recent development of the J-DR model, and the questions still to be answered, it is unsurprising that intervention research to improve work engagement has only recently emerged. Some researchers now consider the field sufficiently well developed to warrant the development and testing of work engagement interventions (e.g. Leiter & Maslach, 2010), and a scoping review revealed several that have emerged since 2010 (e.g. Ouweneel, Le Blanc, & Schaufeli, 2013; Coffeng et al., 2014; Strijk, Proper, van Mechelen & van der Beek, 2013; see also Chapter 2, section 2.3). This is exciting, given the implications for research and practice that the results of these interventions may reveal. A central aim of this thesis is to explore the work engagement interventions which have been conducted in an attempt to understand whether they can be effective, those characteristics which might be most important for their effectiveness, and how and why they work. This is novel research, with no other review investigating work engagement intervention research having yet been published. It is hoped that the results will stimulate debate and dialogue and offer researchers and practitioners a means of taking work engagement research forward effectively and efficiently.
[bookmark: _Toc468285914]A participatory group intervention to increase work engagement

Another central focus of this thesis is on testing a group-level intervention to increase work engagement in hospital nursing staff. Currently, the National Health Service (NHS) in the UK is undergoing a crisis in patient care, with strong media and government focus (e.g. Francis, 2013; Panorama: Behind Closed Doors: Elderly Care Exposed, 30th April 2014). The Francis report, which detailed the crisis of care in the Mid-Staffordshire Foundation Trust between 2005 and 2009, particularly highlighted how vulnerable, elderly people did not receive basic standards of care, such as adequate food, water, and cleanliness, and were generally treated with a lack of dignity. Similar findings have been revealed by other reports (e.g. Mullan, 2009; Cooper, Selwood and Livingston, 2008). This poor quality care is embedded within several societal and contextual factors which are likely to have played a significant part, including an ageing population, recession and associated economic downturn and budget cuts (Patterson, Nolan, Rick, Brown, Adams, & Musson, 2011). With individuals living longer, increasing numbers of elderly need care long-term, putting strain on resources already limited by the financial climate, and encouraging a view that they are ‘incurable’ and ‘bed-blockers’. In addition, staff working with older patients have reported feeling under-valued, powerless, and lacking support (Patterson et al., 2011). Against this backdrop, it is not surprising that low motivation and morale particularly prevails amongst nursing staff working with the elderly.

Given the positive relationship between motivation and work engagement highlighted by the JD-R model, and evidenced in the literature, one way to improve standards of care on elderly wards is likely to be through increasing the work engagement of nursing staff. Patterson et al. (2011) noted that the job resources, social support, shared values and adequate physical resources to carry out tasks, were prevalent on wards maintaining high standards of care. Therefore, it follows that by increasing these resources on wards which are impoverished in them, the motivational potential of nursing staff may be mobilised, leading to increased work engagement and well-being. A group intervention, and particularly a participatory group intervention, in which participants themselves collaborate to problem-solve and bring about positive change (Lewin, 1946), is particularly suited to this environment, given the need for nursing staff to work together and collaborate on ward teams on a daily basis. This intervention method has been effective in reducing burnout in nursing staff (Le Blanc, Hox, Schaufeli, Taris & Peeters, 2007), but has not yet been applied to work engagement, hence this study is a novel test of the effectiveness of this type of intervention for increasing work engagement in nursing staff caring for elderly patients. 
A central tenet of the model tested is that the participatory nature of the intervention, in which relationships can be developed, problems solved and shared goals worked towards, will increase the job resources, social support, participation in decision-making and perceived balance between practical resources (e.g., equipment, staffing levels, time) and demands, leading to work engagement. This is part of a wider study investigating the ability of this intervention to increase quality of care on acute elderly nursing wards in the NHS and should thus also be of particular interest to the general public, the media and the government. 

[bookmark: _Toc468285915]Research aims

Given the theoretical background and context outlined above, this research has two specific aims: 

1) to systematically identify, narratively review, and quantitatively synthesise, through meta-analytic techniques, the evidence for the effectiveness of individual-level work engagement interventions (Study 1)

2) to test a participatory action research (PAR; Lewin, 1946) intervention for increasing the work engagement of nurses on acute elderly NHS wards (Study 2). A corollary of this study is testing whether three core work-related needs are able to mediate the relationships between job resources and work engagement, as hypothesised by the JD-R model (Bakker & Demerouti, 2007; 2008).

Study 1 involved systematically identifying, narratively reviewing and quantitatively synthesising the evidence for the effectiveness of work engagement interventions. The literature was systematically searched for work engagement interventions according to specific inclusion criteria and the resulting studies were narratively reviewed to explore the types of interventions which emerged, their quality, and their findings. Each study meeting the necessary methodological criteria was also included in a meta-analysis. A random effects meta-analysis was performed and moderator analyses conducted to investigate the effect of intervention type and design on work engagement. This study is novel in that it is the first to narratively and meta-analytically synthesise results from individual-level work engagement intervention studies. It therefore contributes substantially to the developing evidence base. In addition, it offers a novel taxonomy for grouping interventions, providing a means of organising research into streams and taking it forward. It is hoped that this research will advance theory and practice by stimulating dialogue concerning the development and implementation of appropriate interventions.

Study 2 employed a longitudinal (two-wave), non-randomised, matched control group, pre-test, post-test quasi-experimental design in which six NHS acute elderly care wards participated in a group-level work engagement intervention adopting a participatory action research approach. In accordance with the guiding principles of PAR (Lewin, 1946), it was hoped that by involving nursing staff themselves in the design, development and implementation of interventions, specific job resources could be increased, work-related needs for autonomy, competence and relatedness met, and an increase in work engagement achieved. Pre- and post- intervention questionnaires were used to collect data and the effectiveness of the intervention was assessed statistically. The data collected was also used to test whether core work-related needs for autonomy, competence and relatedness mediated between job resources and work engagement, in accordance with work engagement theory (Bakker & Demerouti, 2007; 2008). 

Like Study 1, Study 2 contributes to the developing evidence base for work engagement theory and interventions and highlights avenues for future research, particularly around the design and implementation of interventions. The challenges faced by researchers conducting organisational intervention research were self-evident and recommendations are made to enable future researchers and practitioners to progress work engagement intervention research more effectively and efficiently. Taken together, it is hoped that the value of these findings will be realised by researchers and practitioners everywhere and stimulate further dialogue about how best to take work engagement research forward.   

[bookmark: _Toc468285916]Thesis structure

This thesis is formed of ten chapters. Whilst this introductory chapter comprises Chapter 1, Chapters 2, 3 and 4 together comprise a critical literature review and culminate in the rationale for, and aims of, Studies 1 and 2. Chapters 4 and 5 detail the method and results of the narrative systematic review and meta-analysis. Chapter 7 presents the method for the participatory action intervention study and mediation analyses. The results of these are presented in Chapters 8 and 9. Chapter 10 forms the core discussion, exploring the findings of both studies in relation to theory, and draws out important research contributions and practical implications. A final conclusion is presented at the end of this chapter. The purpose, content, and contribution of each chapter is described in more depth below. 

Chapter 2 critically reviews two related areas: i) work engagement theory; and ii) work engagement intervention research. The first area delves into the meaning and origin of work engagement, before moving on to discuss a key theory of human motivation, Self-Determination Theory (SDT; Deci et al., 2001), which is the underlying explanatory framework for the Job Demands-Resources model of work engagement (JD-R; Bakker & Demerouti, 2007; 2008). Antecedents and outcomes of work engagement are critically discussed in relation to this model and SDT. The second area presents a scoping review into the type of interventions which have been conducted within organisations to increase work engagement, its antecedents and outcomes. The heterogeneous mix of interventions and results observed strongly indicated the value in conducting a systematic review of the work engagement intervention literature for moving the field forwards. Together, these two sections serve to provide solid, up-to-date, background theory upon which the rationale for both studies is built.

Chapter 3 focuses on reviewing the literature pertaining to the design, implementation, and evaluation of organisational interventions. Building on the previous chapter, this chapter reveals the importance of negotiating intervention designs with organisations, moving away from the traditional, ‘gold standard’ randomised controlled trial design towards a design which is appropriate to the research setting. Several recommendations are drawn which are hoped will enable researchers ensure the successful implementation of future interventions. This chapter builds towards a rationale for Study 2, and details the three aims of Study 1, which are to explore whether: i) work engagement interventions are effective ii) intervention type is related to intervention effectiveness; and whether ii) study quality and implementation impacts on intervention effectiveness.

Chapter 4 focuses on providing the background to a group-level, participatory intervention for improving positive outcomes in employees, such as work engagement and well-being. As highlighted in section 1.2, this type of intervention is particularly applicable to organisations in which working in groups is crucial, for example, healthcare settings. The value of this type of intervention for improving patient care and employee well-being, and decreasing burnout and sickness absence, is explored. The chapter highlights the lack of evidence for the effectiveness of PAR interventions to increase work engagement, however, it also highlights the suitability of healthcare settings for such an intervention, and why increasing engagement in nursing staff is of value to both individuals and organisations. The final part of the chapter describes the rationale for the study and the theory upon which it is predicated, that is, how increasing job resources which are particularly important within healthcare settings (social support, influence in decision-making, and a balance between resources and demands) is hypothesised to satisfy individuals’ needs for autonomy, competence and relatedness, ultimately leading to work engagement, in accordance with the JD-R model. Two aims form the basis of this study: i) to evaluate whether a group-level PAR intervention with nursing staff on acute elderly NHS wards is effective for increasing work engagement and well-being; and ii) to evaluate whether satisfaction of core work-related needs mediates between job resources and work engagement.

Chapter 5 describes in detail the method and results of the narrative systematic review. In particular, the development of a novel taxonomy of work engagement interventions is described and the findings are organised according to this taxonomy. This could offer future researchers a tangible means of organising streams of research, taking the field forwards. Interventions are discussed in terms of characteristics, designs, outcomes measured, and quality, with summaries provided for each subsection as well as well as at the end of the chapter. The challenges faced by researchers conducting organisational research is a strong theme, and the overriding value of providing evaluations of intervention implementation is emphasised.

Chapter 6 follows the format of Chapter 5, describing the method and results of the meta-analysis in detail. It was appropriate to split the narrative systematic review and meta-analysis into separate chapters due to the extensive nature of the narrative review findings, and the focus of this review on qualitatively assessing the evidence. The meta-analytic method required extra explanation and the quantitative nature of the results meant that the results were easier to understand and assimilate when presented separately. The qualitative and quantitative findings are integrated and explored as a whole in the final discussion chapter. This first meta-analysis of work engagement interventions concluded that such interventions are effective, and that group interventions may be particularly effective. Much is still to explore, however, with the evidence-base not yet evolved to an extent allowing detailed investigation into the effect of particular characteristics on the results.

Chapter 7 describes the method adopted for the participatory action intervention with nursing staff on acute elderly care wards in the NHS. This includes a discussion of the characteristics of wards and participants, the content and timeline of workshops, my role in the study, the measures adopted and the statistical procedures followed for evaluating both the effectiveness of the intervention and the ability of work-related needs to mediate between job resources and work engagement.

The results of the first aim of Study 2 are presented in Chapter 8, and the results of the second aim, involving the mediation analyses, are presented in Chapter 9. It was appropriate to split the results for each of these aims into two chapters for practical reasons, given the length of each chapter and the detail with which the results are presented. Chapter 8 analyses the results using both a matched sample (involving participants who had responded at both time points), and the complete sample (involving participants who had responded at both time points as well as those who had only responded at a single time point), and presents descriptive statistics, correlations, and the results of repeated measures ANOVAs and multilevel modelling. The chapter ends with a summary, leaving the results to be explored in relation to theory in the final discussion chapter. Chapter 9 follows a similar format to Chapter 8, presenting descriptive statistics before testing each of nine mediation relationships and describing the results. Again, an end of chapter summary is provided, leaving the results to be interpreted in the discussion chapter.

Chapter 10 constitutes the final chapter of the thesis, bringing together the results from both studies and presenting their theoretical contributions to the field of work engagement and implications for research and practice. The results for each study are first discussed in detail separately, in order to explain them fully, before an overall conclusion draws links between them and identifies core themes. Key conclusions pertain to the effectiveness of work engagement research, the value of researcher-organisation relationships for intervention effectiveness, and the need to incorporate in-depth evaluations of intervention implementation. It is hoped that the conclusions and implications drawn from both studies will enable the field of work engagement to progress efficiently and effectively, stimulating debate and offering ways to take research forward to better understand how and why interventions may increase work engagement for the benefit of individuals and organisations everywhere.
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[bookmark: _Toc468285917]Work engagement

This chapter outlines two related areas of research: 1) work engagement theory; and 2) interventions to increase work engagement in organisations. The first area details background research on work engagement, providing a critical discussion of the different definitions which have emerged, and theory underlying the concept. The second area details various approaches to increasing work engagement and draws on research from related areas such as occupational health psychology. The intention is to provide the context for this thesis, with particular emphasis on reviewing current knowledge and debates underlying work engagement and interventions to increase it within organisations. Chapter 3 builds on this intervention work by considering how the design, implementation, and evaluation of interventions is crucial to their success, leading to the rationale for, and aims of, Study 1. Chapter 4 draws on the work engagement theory presented in this chapter in a discussion of a particular type of intervention, a group-level, participatory intervention, and culminates in the rationale for, and aims of, Study 2. 

[bookmark: _Toc447266079][bookmark: _Toc468285918]Introduction

Much research on work engagement has accumulated over the previous two decades, with both academics and practitioners actively investing in the concept (e.g. Halbesleben, 2010; MacLeod & Clarke, 2009). This interest has arisen in part from a large body of evidence which suggests that work engagement can predict both positive and negative outcomes for individuals and organisations. For example, work engagement has predicted organisational commitment (Hakanan, Schaufeli & Ahola, 2008), burnout (Bakker, Demerouti & Euwema, 2005; Hakanan et al., 2008; Schaufeli, Bakker & Van Rhenen, 2009), depression (Hakanan et al., 2008), job performance (Bakker & Demerouti, 2008; Bakker, Demerouti & Verbeke, 2004), financial returns (Xanthopoulou et al., 2009b), and sickness absence (Schaufeli et al., 2009). Harnessing the potential of employees by encouraging their engagement with their work is therefore a prime concern of organisations. In addition, numerous theoretical models and empirical studies have indicated relationships between aspects of the work environment (job and personal resources), the work engagement of employees, and individual and organisational outcomes (see the following meta-analyses: Christian et al., 2011; Halbesleben, 2010; Nahrgang et al., 2011). Together, these studies suggest high generalisability and thus the importance of work engagement for individuals and organisations everywhere.
Currently, debate ensues regarding the definition and measurement of engagement, (see Macey & Schneider, 2008; Newman & Harrison, 2008; Shuck et al., 2013), however, one definition and accompanying measure prevails in the literature (Schaufeli et al., 2002), suggesting some degree of consensus. Nevertheless, the causal pathways between drivers of engagement and outcomes have not yet been ascertained or explained fully. This may have impeded the development of interventions to improve work engagement. Despite this, some researchers now consider the field sufficiently well developed to warrant the development and testing of work engagement interventions (e.g. Leiter & Maslach, 2010). 

The following narrative literature review provides an overview of the theoretical underpinnings of work engagement before exploring the types of interventions which have been conducted to increase work engagement and related constructs. First, key approaches to the conceptualisation of work engagement (Section 2.2.1) are outlined before critically discussing the origins of work engagement theory (Section 2.2.2). The focus then turns towards Self-Determination Theory (SDT; Deci et al., 2001; Section 2.2.3), a needs theory which overarches the most commonly researched model of work engagement, the Job Demands-Resources model (JD-R; Bakker & Demerouti, 2008; Sections 2.2.4 & 2.2.5). Specific psychological processes proposed to underlie the JD-R model are then introduced (Sections 2.2.6 & 2.2.7). An overview of individual-level interventions which have been conducted in the field of work engagement and related areas of organisational psychology (e.g. occupational health, positive psychology) then follows (Section 2.3). The chapter concludes with a summary of the findings from this literature review.   

[bookmark: _Toc447266080][bookmark: _Toc468285919]Work engagement theory

[bookmark: _Toc447266081][bookmark: _Ref453248396][bookmark: _Toc468285920]What is work engagement?

In the academic literature, three key definitions of engagement exist. The most cited of these defines work engagement as ‘a positive, fulfilling, work-related state of mind that is characterised by vigor, dedication, and absorption’ (Schaufeli et al., 2002, p.74). According to this perspective, vigour is characterised by high energy and mental resilience while working, dedication by being intensely involved in work tasks and experiencing an associated sense of significance, enthusiasm and challenge, and absorption by a state of full concentration on work and positive engrossment in it. Schaufeli and colleagues thus conceptualise work engagement as involving a behavioural (vigour) component, a cognitive (dedication) component and an emotional (absorption) component. This is not unlike other key definitions of engagement. For example, the concept of engagement was originally pioneered by Kahn (1990), who proposed that engaged employees are able to ‘express themselves physically, cognitively, and emotionally’ (p.694) in their work roles and regarded three psychological factors necessary to facilitate this: i) meaningfulness, a sense of reward for investing the self in role performance, making the individual feel worthwhile and valued, ii) safety, a sense of trust, security and predictability in the work environment, and iii) availability, a sense of having the physical, emotional and psychological resources necessary for the job. Despite this broad concordance, Schaufeli and colleagues (2002) focus only on the relationship between the employee and his or her work, whereas Kahn suggests that the relationship between the individual and his or her organisation as a whole is also important. Saks (2006) developed Kahn’s view of engagement as role related, distinguishing between job and organisational engagement to reflect the different roles of employees with their work and their organisation. 

The third key perspective was introduced by Maslach and Leiter (1997). They also considered engagement to comprise behavioural, emotional and cognitive components, characterising it in terms of high energy, involvement and efficacy. Unlike their peers, however, they viewed engagement as the polar opposite of burnout (exhaustion, cynicism & inefficacy) and thus measurable using one scale for both concepts (The Maslach Burnout inventory; MBI; Maslach & Jackson, 1981). Schaufeli et al. (2002) refute this as they argue that absorption is not the positive antipode of inefficacy, although they consider that exhaustion and cynicism can be conceptualised as the opposite of vigour and dedication, respectively. Furthermore, they do not consider a lack of burnout, as measured by the MBI, as indicative of engagement, arguing that it is possible to be neither burned out nor engaged. Thus, they view burnout and engagement as distinct concepts which should be measured independently using different measures. 

Besides these three core perspectives, other academic definitions have evolved (e.g. Rich, LePine & Crawford, 2010; May, Gilson & Harter, 2004; Rothbard 2010;). In addition, lay and practitioner perceptions of what it means to be engaged at work are prolific (e.g. MacLeod & Clark, 2009; Robertson-Smith & Markwick, 2009; West & Dawson, 2012). Furthermore, each academic definition tends to be operationalized using a specially constructed scale (e.g. Job Engagement Scale; Rich et al., 2010; MBI, Maslach & Jackson, 1981; Utrecht Work Engagement Scale (UWES), Schaufeli et al., 2002; Oldenburg Burnout Inventory (OLBI), Bakker & Demerouti, 2007), increasing the number of engagement scales, as well as the number of engagement definitions, in the literature. Unsurprisingly, this has also increased the confusion surrounding the concept of engagement and its utility, as the ability to generalise results from studies using different definitions and different measures is severely limited.

Additional confusion has arisen due to the conceptualisation of engagement as a stable state by some, (e.g. Schaufeli et al., 2002), a transient, fluctuating state within and between individuals by others (e.g. Sonnentag, 2011), and a type of observable behaviour by yet others (e.g. organisational citizenship behaviour, performance). Research into individual differences in engagement has also suggested a trait component (e.g. positive affect; Macey & Schneider, 2008). In reality, many researchers view the concept as comprising a combination of two or more of the above (Macey & Schneider, 2008). Clearly, this lack of conceptual clarity has neither aided the ability to generalise between studies nor apply findings to practice. Furthermore, another stream of research has questioned the very existence of engagement as a new or useful construct, arguing that it is redundant with established job attitudes such as job satisfaction, organisational commitment, and job involvement (for a good review, see Macey & Schneider, 2008). 

In an attempt to bring some clarity to these issues, some scholars have attempted to empirically test the factorial validity of a scale, assess whether one scale is better able to predict engagement than another, and assess whether one scale can predict engagement over and above other, related job attitudes (e.g. Byrne et al., 2016; Christian et al., 2011). Results have been mixed with, for example, some scholars raising questions about the factorial and discriminant validity of the UWES in comparison to the Job Engagement Scale (e.g. Byrne et al., 2016), and suggesting that these scales should be used in different circumstances (e.g. the Job Engagement Scale in practitioner contexts and the UWES in research contexts; Byrne et al., 2016) and others suggesting that engagement can be adequately discriminated from other job attitudes (Christian et al., 2011). Christian and colleagues did not investigate the ability of individual scales to predict engagement over and above other scales, rather, they included studies employing a range of different engagement scales together in a meta-analysis investigating the relationships between antecedents and outcomes of engagement. It is therefore not possible to determine from their results whether one scale is more adequate than another for assessing engagement. Nevertheless, taken together, these mixed results suggest that the debate over the meaning of engagement and whether it can be adequately assessed is far from resolved.

Despite these debates, the definition of work engagement proposed by Schaufeli et al. (2002) currently dominates the literature, and the model and metric associated with it has received the most support to date (Hakanan & Roodt, 2010). Given the dominance of this approach, and the almost exclusive application of it to the field of engagement interventions (see Chapters 5 & 6 in particular), this approach is particularly important and relevant for this thesis. It is therefore pertinent to discuss this particular theory in-depth, beginning with an outline of its origins before focusing on research related to the approach itself.  

[bookmark: _Toc447266082][bookmark: _Ref453248483][bookmark: _Toc468285921]Origins of work engagement theory

Whilst the general concept of engagement emerged from Kahn’s pioneering work (1990), the concept of work engagement specifically, as defined by Schaufeli et al. (2002), emerged from a long tradition of work motivation and job stress research which aimed to identify how to maximise positive individual and organisational outcomes such as performance, productivity, job satisfaction, and well-being (for a review, see Ambrose & Kulik, 1999). Early motivation theories include needs approaches (Maslow, 1943; 1954; McClelland, 1961), job design approaches (e.g. Herzberg, 1966; Hackman & Oldham, 1980), cognitive theories of motivation (e.g. Vroom, 1964) and organisational justice theories (e.g. Harder 1992; Moorman 1991). Early job stress theories include the Demand-Control Model (DCM; Karasek, 1979) and the Effort-Reward Imbalance Model (ERI; Siegrist, 1996). Typically, however, these two literatures have not informed each other, with work motivation theories largely ignoring the influence of job demands and stressors and job stress theories largely ignoring the motivational potential of job resources (Bakker & Demerouti, 2014). Furthermore, these early models were criticised for being too simplistic and static, with a minimal number of variables expected to explain all work environments, and the dynamic nature of the relationships between variables in different work environments being ignored. In addition, they were considered inflexible, being unable to adapt to the changing nature of jobs (Bakker & Demerouti, 2014). The Job Demands-Resources model (JD-R; Bakker & Demerouti, 2007; 2008) was developed in response to these criticisms, and brings work motivation and job stress research together. This model proposes that both positive (e.g. work engagement, organisational commitment, well-being, performance) and negative (e.g. burnout, sickness absence, turnover) outcomes result from the presence of job and personal resources. Bakker and Demerouti (2007) locate this model within Self-Determination Theory (SDT; Deci et al., 2001), and suggest several other psychological processes which may underlie these relationships (see section 2.2.6). SDT will first be outlined before considering the JD-R model and work engagement theory in more detail.  

[bookmark: _Toc447266083][bookmark: _Ref453248498][bookmark: _Toc468285922]Self-Determination Theory (SDT)

Self-Determination Theory (SDT; Deci & Ryan, 2000; Deci et al., 2001) is a theory of human motivation which proposes that all humans are born with three core needs: 1) the need for competence (succeeding at challenging tasks and achieving one’s goals); 2) the need for autonomy (experiencing choice); and 3) the need for relatedness (experiencing a sense of belonging with others). This theory posits that the extent to which individuals satisfy each of these core needs is important for well-being. This proposition has been supported by many studies (for a review, see Deci & Ryan, 2000; see also a very recent meta-analysis by Van den Broeck, Ferris, Chang & Rosen, 2016), including several longitudinal, daily diary studies which revealed that each of the three needs contributed independently to well-being on a daily (e.g. Reis, Sheldon, Gable, Roscoe & Ryan 2000), and a longer term (e.g. Gagné and Deci, 2005), basis. These needs have also been related to a wider range of outcomes, as well as precursors of work engagement. For example, competence and relatedness have been found to mediate between transformational leadership and work engagement and performance (Kovjanic, Schuh & Jonas, 2013), and in both a state-owned company in Bulgaria and a comparison US organisation, the satisfaction of all three needs was found to mediate between perceived autonomy support and work engagement and well-being (Deci et al., 2001). 

SDT distinguishes between autonomous (intrinsic) and controlled (extrinsic) motivation, viewing the former as motivation to engage volitionally in a task due to the inherent interest and / or enjoyment that the task provides for an individual, and the latter as motivation to engage in a task due to having to, for example, because it has been requested of an individual to do so (Gagné & Deci, 2005). Thus, while both forms are intentional, and both are in contrast to ‘amotivation’ (a lack of intention and motivation; Gagné & Deci, 2005), one process is initiated and maintained, that is, regulated by internal factors, whereas the other is initiated and maintained by external factors. However, Gagné and Deci depart from similar theories of motivation (e.g. Hackman & Oldham, 1980; Karasek & Theorell, 1990) by proposing that a continuum exists between purely intrinsic motivation and purely extrinsic motivation, such that factors which are initially considered as extrinsic motivators may become internalised and thus intrinsic motivators. Both lab and field experiments have provided support for these processes, finding that all three needs facilitate the internalisation and integration of extrinsic motivation, with autonomy satisfaction being most important (e.g. Black & Deci, 2000; Williams & Deci, 1996). In particular, choice, meaningful positive feedback, work climate, and managers’ interpersonal styles were found to promote the satisfaction of autonomy in these studies. These factors have also been found to relate positively to work engagement (e.g. see Halbesleben, 2010 for a meta-analytic review), suggesting that the three needs may indeed mediate between antecedents of work engagement and work engagement itself, as espoused by Bakker and Demerouti (2007).  

Some studies have revealed inconsistencies within SDT. In both a lab and a field study, Eisenberger, Rhoades and Cameron (1999) found that extrinsic motivators (e.g. pay) led to the satisfaction of the needs for autonomy and competence, which is in contrast with SDT. It is possible that participants experienced the freedom to decide whether or not to pursue the monetary reward utilised in Eisenberger and colleagues’ studies, fulfilling their need for autonomy, and, if the performance standard was met, their need for competence. However, single items were used to measure perceived autonomy and competence, and thus the reliability and validity of these measures cannot be assessed. A third field study (Eisenberger et al., 1999) revealed that the relationship between reward expectancy and ongoing interest in work activities was higher for employees with a high desire for control. This is also inconsistent with SDT, which predicts that performance reward expectancy and intrinsic motivation should be inversely related (Eisenberger et al., 1999). However, it is possible that the degree of internalisation of the extrinsic reward may explain their findings, which is in accordance with Deci and Ryan’s (2000) theory of self-determination. It should be noted that all of these studies were cross-sectional, and thus causality cannot be determined. One of the aims of study 2 is to overcome this limitation by investigating causality using a longitudinal design. The Job Demands-Resources model (JD-R; Bakker and Demerouti, 2007; 2008), and its relationship with SDT will now be considered in more detail. 

[bookmark: _Toc447266084][bookmark: _Ref453248517][bookmark: _Ref453249994][bookmark: _Toc468285923]The Job Demands-Resources model (JD-R) 

The Job Demands-Resources model (JD-R; Bakker and Demerouti, 2007; 2008) proposes that work engagement is driven, either independently or together, by both job and personal resources (see Figure 1). Job resources refer to physical, social or organisational aspects of the job (e.g. feedback, social support, development opportunities) that can reduce job demands (e.g. workload, emotional and cognitive demands), help employees to achieve work goals and stimulate personal learning and development. Personal resources refer to ‘positive self-evaluations that are linked to resiliency and refer to individuals’ sense of their ability to control and impact upon their environment successfully’ (Bakker & Demerouti, 2008 p.5). These include self-esteem, self-efficacy, resilience, and optimism. The JD-R model has been supported by numerous studies (e.g. Hakanan et al.,2005; Simbula et al., 2011; Xanthopoulou et al., 2009a; 2009b), including meta-analyses (Crawford et al., 2010; Halbesleben, 2010; Nahrgang et al., 2011), all of which have served to advance the model and work engagement theory. Indeed, and to reiterate an earlier statement, the JD-R model is the most researched and supported engagement model in the academic literature to date (Hakanan & Roodt, 2010). 

Two independent processes underlie the JD-R model: a motivational process, and a health impairment process (Bakker & Demerouti, 2007). The motivational process assumes that individuals are either intrinsically or extrinsically motivated by job resources, leading to high work engagement, well-being, and performance (see Figure 2.1). Bakker & Demerouti (2007) draw on SDT to help explain this process, arguing that job resources which fulfil basic psychological needs are intrinsically motivating whereas those which enable an individual to meet work goals are extrinsically motivating. The health process assumes that high levels of job demands, such as workload and emotional demands, deplete employees’ mental and physical resources leading to the depletion of energy, exhaustion and burnout (Bakker & Demerouti, 2007). The dual process has been supported by numerous studies. For example, in a longitudinal study involving a sample of employees from a Dutch telecom company, increased job demands (e.g. overload, work-home interference) and decreased job resources (e.g. social support, autonomy, and feedback), predicted burnout and increased sickness duration (health impairment process), and increased job resources predicted work engagement (motivational process; Schaufeli et al., 2009). Similar results were found in a seven year, three wave study involving a large sample of Finnish dentists: job demands predicted burnout, which then predicted future depression and decreased life satisfaction (health impairment process), whereas job resources predicted work engagement and increased life satisfaction (motivational process; Hakanan & Schaufeli, 2012). 
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 (JD-R; adapted from Bakker, 2011) displaying the potential buffering effect of job and personal resources on work engagement (see section 2.2.5) and the hypothesised positive feedback loop between work engagement, job performance and resources, mediated by job crafting (see section 2.2.7)
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The JD-R model additionally proposes that job resources may buffer the impact of job demands and thus protect individuals from burnout and poor well-being (Figure 2.1). This expands the Demand-Control Model (DCM; Karasek, 1979) by suggesting that several different job resources may buffer against several different job demands, rather than a single job resource, autonomy, buffering against the effect of a single job demand, workload. The interaction effects of job demands and resources have received strong support. For example, Bakker et al. (2005) found that job resources such as autonomy, social support and feedback buffered against the negative impact of job demands such as work pressure and emotional demands. Hakanan et al. (2005) found that skill variety and contact with peers were beneficial in maintaining work engagement when job demands were high and Bakker, Hakanan, Demerouti & Xanthopoulou (2007) found that job resources such as supervisor support, innovativeness and appreciation reduced the negative impact of pupil misbehaviour on Finnish teachers’ work engagement. These results can be explained by Conservation of Resources theory (COR; Hobfoll, 2002) which hypothesises that employees try to acquire and protect job and personal resources in order to cope with job demands and prevent burnout. Indeed, evidence is also emerging for an interaction between personal resources and job demands. For example, in a sample of nurses, Bakker and Sanz-Vergel (2013; Study 2) found that the relationship between weekly personal resources, such as self-efficacy and optimism, and weekly work engagement, were strengthened by weekly emotional demands. The longitudinal nature of this study increases the robustness of these results. 

[bookmark: _Ref453248545][bookmark: _Ref453248706][bookmark: _Toc468285925]Evidence for the role of SDT in work engagement theory

Some cross-sectional empirical evidence exists for the relationships between the three needs of SDT, antecedents of work engagement, and work engagement itself. For instance, one study suggested that satisfaction of the three needs explained the positive relationships between autonomous motivation (as defined by SDT, Deci & Ryan, 2000) and the vigour and dedication components of work engagement (Van den Broeck, Lens, de Witte & van Coillie, 2013). Another study found that need satisfaction could fully account for the relationship between job resources and exhaustion, and could partially account for the relationship between job resources and vigour, providing support for both the motivational and the health-impairment processes of the JD-R model (Vansteenkiste et al., 2007). However, besides being cross-sectional, which limits inferences about causality and prevents an assessment of whether the three needs can mediate between antecedents and work engagement, both studies measured a limited number of job demands and resources, reducing generalisability, and employed self-report methods, which are subject to common method variance. Longitudinal studies which measure changes in a variety of job and personal resources and demands over time, as well as concurrently assessing need satisfaction and work engagement at each time point, are therefore much needed to investigate the causal relations underlying the correlational relationships found. 

Despite the mixed findings from individual studies, the role of SDT in work engagement theory has been supported by a very recent meta-analysis involving 99 studies (Van den Broeck et al., 2016). In particular, this meta-analysis highlighted the positive relationships between numerous personal resources, including self-esteem and optimism, job resources, including social support, job autonomy, and feedback, each of the three needs, and positive outcomes, including positive affect, work engagement, well-being and job satisfaction. Specifically, the job resource, job autonomy, was most strongly related to the satisfaction of the need for autonomy, and the job resource, social support, was most strongly related to relatedness. While the results were largely based on cross-sectional data, preventing a conclusion about the ability of the needs to mediate between antecedents and outcomes of engagement, they still support the existence of the role of the three needs in the motivational process of the JD-R model, indicating that autonomy, competence, and relatedness are indeed related to job and personal resources, work engagement and well-being, as suggested by Bakker & Demerouti (2007).  

In addition, this meta-analysis noted a negative relationship between the need for autonomy and competence, and workload and emotional demands, but relatedness was unrelated to either of these latter two factors. Surprisingly, both competence and relatedness were positively related to cognitive demands. In terms of competence, the authors speculate that this may be due to cognitive demands being perceived as a challenge stressor (Crawford et al., 2010), and thus that overcoming these challenges may be associated with an increased sense of competence. It is possible that this could lead to a positive gain spiral of competence, and potentially work engagement, as increased competence could lead to individuals actively seeking out or accepting more complex jobs. 

In terms of relatedness, the authors suggest that the existence of cognitive demands may require teams to address these demands, increasing a sense of relatedness. Alternatively, these results may be due to low statistical power, with only six studies being included in the meta-analysis between the three needs and cognitive demands.  As expected, all three needs were negatively related to negative outcomes such as burnout, negative affect, and turnover intentions, supporting the role of the three needs in the health impairment process of the JD-R model. Notably, the satisfaction of each need incrementally predicted psychological growth and well-being, suggesting that each can be considered a distinct concept and is important for the experience of general good health and well-being. The differential relationships observed between the resources, demands, needs, and outcomes, also suggests that each need is a distinct concept. It should be noted, however, that many of the studies included in the meta-analysis were cross-sectional, limiting the ability to infer causality, and some of the meta-analyses involved a small number of studies, sometimes as low as three, decreasing the robustness of the results. The results presented here should therefore not be over-interpreted. Study 2 aims to address the cross-sectional nature of much of the research to date by investigating the longitudinal relationships between resources, the three needs, and work engagement. 
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Although Bakker and Demerouti (2007) posit that SDT provides a broad theory of motivation underpinning the JD-R model, Bakker (2011) also delineates four specific processes which may be seen as complementary to this overarching need theory. These processes attempt to explain in more detail the motivational mechanisms underlying the relationships between job resources and positive outcomes and are: 1) broaden-and-build theory (Fredrickson, 2001) which proposes that positive emotions enable employees to work on their personal resources by widening the spectrum of thoughts and actions that come to mind; 2) the experience of better health which is proposed to enable employees to focus all their resources on the job; 3) job crafting, which refers to employees creating their own job and personal resources (Figure 2.1); and 4) emotional contagion theory, which suggests that employees transfer engagement to others, indirectly improving team engagement and performance (Bakker, Van Emmerik & Euwema, 2006). According to Bakker (2011), these processes create a positive gain spiral of engagement over time. They are by no means exhaustive and several others have been applied to explain the relationships between antecedents, outcomes and work engagement. Evidence also exists for reversed causal relationships; De Lange, Taris, Kompier, Houtman and Bongers (2005) found positive mental health to positively affect supervisory support, and Salanova, Bakker and Llorens (2006) found engagement to be associated with job resources such as autonomy and skill variety, and the personal resource, self-efficacy, over time. This suggests that well-being and work engagement encourages employees to mobilise job resources and create their own opportunities and resources, in accordance with broaden-and-build theory and job crafting (Bakker & Demerouti, 2014). 

Evidence, albeit limited, has also been found for reversed causal relationships between negative outcomes and job demands. For example, depersonalisation was related to the quality of the doctor-patient relationship in Bakker, Schaufeli, Sixma, Bosveld and Van Dierendonck’s (2000) study, and exhaustion was negatively related to work pressure in Demerouti, Bakker and Butlers’ (2004) study. These results may be explained by employees appraising their working environment more negatively the more they experience negative effects, leading to negative behaviours (e.g. complaining) which then impact negatively on work climate (Bakker et al., 2000). In sum, while these four key processes are purported to underlie the JD-R model in addition to SDT, the exact relationships involved are still hotly debated. Understanding these further may have important implications for the design of work engagement interventions. Before concluding this section it is worth highlighting several criticisms which have been raised in association with the JD-R model, despite its wide acceptance as a theory of work engagement. These criticisms are discussed in the following subsection.

[bookmark: _Toc447266087][bookmark: _Toc468285927]Some critical comments about the JD-R model

Six key criticisms surround the JD-R model. First, it is argued to be a heuristic model which suggests a long list of job and personal resources which are associated with certain kinds of psychological states and outcomes, but which cannot explain why these variables are related to each other (Schaufeli & Taris, 2014). However, this could be considered both an advantage and a disadvantage as the model’s high flexibility lends itself to a variety of different study contexts while at the same time limiting generalisability. For example, a relationship found between one job resource and one job demand cannot necessarily be generalised to relationships between all job resources and all job demands. Indeed, Schaufeli and Taris (2014) argue that the JD-R model draws on alternative frameworks to examine the underlying psychological mechanisms involved (e.g. SDT, COR theory, broaden-and-build theory, job crafting; Schaufeli & Taris, 2014), rather than being underpinned by any one theory. 

Second, the conceptual difference between job resources and job demands is not always clear. For instance, a lack of job resources may be perceived as a job demand. To overcome this problem, Crawford et al. (2010) re-conceptualised job demands, viewing factors appraised positively by employees as challenges (i.e. job resources), and viewing factors appraised negatively by employees as hindrances (i.e. job demands). Indeed, their meta-analysis found that both ‘traditional’ job resources, and job demands appraised as challenges, were positively related to work engagement and negatively related to burnout. This remains in accordance with the principles of the JD-R model. 

Third, it is not yet clear how personal resources should be incorporated into the JD-R model. For example, they could be conceptualised as antecedents, mediators, or moderators, or any combination of these (Schaufeli & Taris, 2014). Furthermore, it has been suggested that personal resources other than those commonly studied (i.e. self-efficacy, optimism, resilience, hope), should be incorporated, such as neuroticism, workaholism and pessimism. However, the role of these additional variables in the JD-R model is again unclear.

Fourth, it has been argued that the dual processes underlying the JD-R model are not independent of each other as the deleterious effects of poor health have been noted to reduce motivation and vice versa (Schaufeli & Taris, 2014). As identified above, job demands also have an effect on both work engagement and burnout, further suggesting that the health impairment process and the motivational process are not independent and should thus be studied together.

Fifth, the JD-R model does not specify reversed causal relationships between variables, despite the amounting evidence for them (see above), and nor does it specify gain cycles, in which one variable increases the level of another variable and vice versa (Schaufeli & Taris, 2014). Given that the positive gain cycle of engagement is touted as a mechanism by which engagement is increased, future research could investigate the nature of these dynamic relationships further. As noted above, the flexible nature of the model lends itself to adaptation and advancement, suggesting that the lack of specification of specific relationships within this model may actually be an advantage for developing theory.

Sixth, the JD-R is presented at an individual-level, however, it has been applied at the team level (Torrente, Salanova, Llorens & Schaufeli, 2012; Costa, Passos & Bakker, 2014a; 2014b) and may be applied at even higher levels, such as that of the department or organisation. Some have argued that this raises validity issues if the compatibility principle (Ajzen, 2005), which states that all variables in a model must be specified at the same level, is not applied. This means that, for example, individual-level constructs operationalised via questionnaires should all refer to ‘I’ whereas team level constructs should all refer to ‘my team’. In relation to work engagement, this principle assumes that shared perceptions of job and personal resources, job demands and outcomes exist between team members. Torrente et al. (2012) and Costa et al. (2014b) both followed this principle, studying team engagement in relation to perceived team resources and perceived team performance. Indeed, in so doing, Costa et al. (2014a) validated the first measure of team work engagement, based on the UWES-9. The presence of shared perceptions may also explain how emotional contagion may enable engagement, or exhaustion, to spread throughout teams (Schaufeli & Taris, 2014). 

[bookmark: _Toc447266088][bookmark: _Toc468285928]Section conclusion 

Critical discussion of the JD-R model demonstrates that many criticisms can be countered. Furthermore, the overview of work engagement theory presented in the preceding sections suggests support for the relationships between a variety of antecedents, needs, outcomes and work engagement. Much of this research has adopted the JD-R model as a research model, suggesting that it has been invaluable in progressing knowledge in this area. Although the causal relationships involved are not yet ascertained, the amounting evidence suggests that designing interventions to improve work engagement may be profitable for individuals and organisations, and doing so could be one way of assessing the temporal nature of these relationships. 

This review will now describe and evaluate a variety of different individual-level approaches to interventions which have occurred within organisations. The interventions which are discussed relate specifically to work engagement as well as overlapping areas (e.g. occupational health, positive psychology). Interventions within these related areas have not always directly measured work engagement, however, they have aimed to improve concepts (e.g. well-being, and job and personal resources) which are associated with engagement and are arguably more developed and prolific in the literature. They may therefore offer important insights for work engagement intervention research. The ways in which these related outcomes may improve work engagement are described briefly in the introduction to the following section, and in more detail in relation to each type of individual-level intervention discussed thereafter. Interventions at the organisational level which relate specifically to work engagement are not discussed as none were found.

[bookmark: _Toc447266089][bookmark: _Ref453248590][bookmark: _Toc468285929]Individual-level interventions within organisations

With the advent of positive psychology, interventions aimed at increasing positive outcomes such as individuals’ general well-being and happiness have been forthcoming and offer promising results (e.g. Seligman, Steen, Park & Peterson, 2005). This research has been applied in the workplace with interventions focusing on strategies to improve positive aspects, or strengths, of the individual and / or aspects of the work environment which are purported to lead to work engagement. Four particular types of interventions have emerged, and are presented in turn below. The first type, strengths based training, focuses on developing positive individual traits (e.g. kindness & gratitude) which could be regarded as personal resources within the JD-R model and could therefore lead to increased work engagement. Well-being (e.g. happiness, mental health) is also an outcome measured by strengths based training, which is positively associated with work engagement. The second type, Psychological Capital (PsyCAP) interventions, focus on developing four particular types of personal resources, self-esteem, hope, optimism and resilience, which are commonly regarded within the JD-R model as key antecedents of work engagement. The third type, job crafting interventions, may increase both job and personal resources through the individual seeking out more challenging tasks. The increase in resources may then lead to work engagement, in accordance with the JD-R model. The fourth type, health prevention interventions, could increase work engagement by increasing factors which are positively associated with engagement, such as well-being, and decreasing factors which are negatively related to engagement, such as stress and burnout. Each of the following four subsections critically discusses some of the key intervention methods applied to, and findings observed from, these four strands of research.    

[bookmark: _Toc447266090][bookmark: _Ref457205132][bookmark: _Toc468285930]Positive Psychology and strengths based training

The match between an employee’s strengths and the degree to which he / she can draw on these in his / her everyday work activities (i.e. the ‘fit’ between a person’s skills and competencies and the requirements of his or her job) is likely to have a substantial impact on work engagement (Bakker & Demerouti, 2014). Strengths have been defined as positive traits such as curiosity, kindness and gratitude (Peterson & Seligman, 2004; Seligman et al., 2005), and developing them is argued to produce a sense of fulfilment, self-efficacy and work engagement (Bakker & Demerouti, 2014). This type of intervention can therefore be considered as an individual-level intervention aimed at increasing personal resources. 

One of the early strengths-based interventions emerged from the positive psychology movement and involved a longitudinal, placebo-controlled trial delivered online. Seligman et al. (2005) randomly assigned participants to one of five tasks or a placebo task, which were completed over the following week. Compared to a control group, they found that using strengths in new ways, and 
writing down three positive things each day, increased participants’ happiness (defined as ‘positive emotion and pleasure’, ‘engagement’[footnoteRef:1], and ‘meaning’ (Seligman et al., 2005) and decreased depressive symptoms for six months, and the effect sizes were moderate. The sustainability of effects was observed in participants actively continuing these tasks beyond the official one week period, suggesting that longer trials than a week are needed to capture the potential of exercises which did not demonstrate benefits in this study. Despite this, and some potential limitations such as limited generalisability due to the use of a self-selected convenience sample, this seminal study was the first to attempt to rigorously evaluate the positive effects of strengths based interventions and stimulated much interest in the field.  [1: ’Engagement’ in Seligman and colleagues’ (2005) study is defined according to Csikszentmihalyi’s (1999) concept of ‘flow’, and is therefore conceptualised as a non-cognitive, non-emotional state in which time passes quickly and attention is focused on an activity. ‘Engagement’ in this context should not be confused with the concept of work engagement as defined by Schaufeli et al. (2002) and which is the focus of this research.  
] 


Indeed, work psychology literature suggests that strengths based training could have positive effects in organisational settings. For example, Clifton and Harter (2003) found that activities aimed at 
developing strengths, identified via a ‘Strengths-Finder’ questionnaire (Buckingham & Clifton, 2001), significantly increased engagement. Although they used the Gallup Q12 to measure engagement, a scale which has been criticised for confounding engagement with the concept of job satisfaction (Halbesleben, 2010), the results indicate that positive effects may result from strengths based training. These findings can be explained by broaden-and-build theory (Fredrickson, 1998), which posits that positive emotions may ‘build’ personal resources and enable individuals to think more ‘broadly’, allowing them to be open to, and integrate, new information (Fredrickson, 2001). This may stimulate individuals to act on these ideas, perhaps by taking on a new challenge at work, or finding the resources necessary to complete a task. In accordance with JD-R theory, the ability to have autonomy over one’s job, and accumulate resources, is purported to lead to work engagement (Bakker, 2011). It is also likely that the needs for autonomy and competence would be fulfilled by this process, however, this has not yet been tested in a strengths-based intervention study. Nevertheless, these studies suggest that strengths based training may increase positive emotions, strengthen personal resources and lead to increased work engagement, in accordance with the JD-R (Bakker & Demerouti, 2007), and thus this type of training is a worthy focus for interventions in the workplace.

[bookmark: _Toc447266091][bookmark: _Ref457205666][bookmark: _Toc468285931]Positive psychology and PsyCap interventions

A more specific area of strengths-based training focuses on improving one or more of the four elements of a concept termed Psychological Capital (PsyCap; Luthans, 2002; Luthans, Avolio, Avey & Norman, 2007). These four elements have been positively associated with work engagement, well-being and performance (for a meta-analysis see Avey, Reichard, Luthans & Mhatre, 2011) and, like strengths, are also termed personal resources. Indeed, they have been widely accepted as personal resources within the JD-R model (Bakker & Demerouti, 2007). PsyCap consists of: self-efficacy (the confidence to get involved in challenging tasks); optimism (the belief in one’s ability to achieve current and future goals); hope (being able to persevere towards goals); and resilience (being able to bounce back from adversity). Furthermore, Luthans et al. (2007) consider these resources to be states, as opposed to traits, and therefore able to be developed, making them ideal foci for interventions (Luthans et al., 2007). 

Several studies have demonstrated the success of interventions aimed at increasing PsyCap (e.g. Luthans, Avey, Avolio, Norman & Combs, 2006; Demerouti, van Eeuwijk, Snelder & Wild, 2011; Ouweneel et al., 2013). Luthans et al. (2006) also confirmed the synergistic effect of the PsyCap components, with all four of them predicting performance and satisfaction over and above any one of them individually. For example, a random-assignment, pre-test, post-test experimental design tested an intervention to increase all four PsyCap components in participant samples including management students and practising managers (Luthans et al., 2006). The intervention consisted of various tasks: hope was developed through the identification of personal goals and exploring ways in which these could be met and obstacles overcome; both hope and optimism were developed through a task involving imagining a successful experience, purportedly eliciting positive emotions and triggering the motivational processes associated with broaden-and-build-theory (Fredrickson, 1998); self-efficacy was encouraged through training techniques identified by Bandura (2001), such as task mastery, modelling, and positive feedback which he proposed elicits self-efficacy and confidence beliefs and feeds into both optimism and hope (Social-Cognitive theory; Bandura, 2001); and resiliency was tackled through cognitive strategies aimed at positively reframing negative attributions of setbacks at work / university, with emphasis on practicing these techniques in daily life. The results revealed that the PsyCap of the experimental groups increased significantly (3%) in comparison to the control groups. Effect sizes were not reported, however, a utility analysis indicated that even this small increase could potentially have a large long term cost saving for organisations (Luthans et al., 2006). A later online version of this intervention with employees across industrial settings also demonstrated positive results (Luthans, Avey & Patera, 2008). These seminal intervention studies suggest the importance of PsyCap for positive individual and organisational outcomes, including job attitudes such as job satisfaction. However, they did not measure need fulfilment or work engagement, preventing inferences about the effect of PsyCap interventions on these outcomes from being formed.

Later studies, however, have begun to measure work engagement in relation to PsyCap interventions. For instance, Ouweneel et al. (2013) measured work engagement in relation to one PsyCap component, self-efficacy, via an online self-enhancement intervention study. Following the principles of positive psychology and previous studies (e.g. Seligman et al., 2005), participants in the self-enhancement group completed 25 tasks over a period of 8 weeks; 10 aimed at increasing positive experiences at work, 10 focused on goal setting, and 5 on building resources. In comparison to a control group, participants in the self-enhancement group showed a greater increase in positive emotions (small effect) and self-efficacy (moderate effect) over time. However, only those who were initially low in work engagement in the self-enhancement group showed a greater increase than those in the control group. These results suggest that those who had the most to gain benefitted most from the intervention, however, it is not known whether a particular aspect of the intervention was most effective or whether all three aspects worked synergistically to create the effects observed. In addition, the attrition rate was high (82-83%), with those most likely to benefit from the intervention most likely to dropout. Organisations could try engaging those who have the most to gain by encouraging supervisor and colleague support, a factor which was not measured or encouraged in this online study but which has been identified as an important predictor of engagement (e.g. Bakker, Demerouti, Hakanan & Xanthopoulou, 2007).  

Most recently, a study in a health insurance company in The Netherlands blended face-to-face coaching in the four elements of PsyCap with online methods in an attempt to maximise positive effects (Ijntema et al., 2013). This study also investigated whether employees’ sense of competence, autonomy and relatedness changed in association with the intervention, given the relationship between SDT and work engagement theory (e.g. Bakker & Demerouti, 2007). Initial results are promising and suggest that these blended intervention methods may indeed increase work engagement, hope, resilience, efficacy and optimism in employees. Furthermore, these effects were still observed at three months, although they were smaller in size (Ijntema et al., 2013). An increase in competence was also observed following the intervention, however, an increase in autonomy and relatedness was not observed. Further research is needed to investigate how these effects may be maintained long term. In addition, preliminary results suggest that investigation into the quality of the employee – coach relationship, and the amount of effort each individual expends on an intervention, could inform the theory and design of interventions. 

Despite these promising results, PsyCap has received criticism from researchers concerned by the lack of a synthesised critical analysis surrounding its conceptualisation and operationalization (Dawkins, Martin, Scott & Sanderson, 2013). One argument is that the collective acceptance of a concept, and strong reliance on research from a concept’s founding research team, can result in alternative approaches being overlooked (Hackman, 2009). Another argument centres on the state-like nature of the PsyCap components, which has received limited empirical support in the literature, and the nature of their relationship with both states and traits (Dawkins et al., 2013). Dawkins et al. also argue that other personal resources could be included in the concept, such as creativity, wisdom, gratitude and forgiveness. These resemble the strengths identified by Seligman et al. (2005) and could be important additional targets for interventions. Furthermore, although a specifically designed PsyCap Questionnaire exists (PCQ; Luthans et al., 2007), in practice, a multitude of scales have been used to measure each of the PsyCap components (Dawkins et al., 2013), adding to the conceptual ambiguity and making it difficult to generalise findings across studies. The dubious construct validity of the PCQ has added to this confusion (Little, Gooty & Nelson, 2007), and thus Dawkins et al. propose that longitudinal studies are much needed to thoroughly assess the reliability and validity of the concept. Finally, Dawkins et al. suggest that profiling each component of an employee’s PsyCap may be more useful than a single composite measure as interventions could be more specifically targeted towards individuals or groups of individuals. From this discussion, it would seem that PsyCap interventions are perhaps premature, and focus should return to clarifying the conceptualisation and operationalization of the concept. Indeed, the insignificant, or complete lack of, effects on work engagement as a result of PsyCap interventions (e.g. Ouweneel, Le Blanc, Schaufeli & Van Wijhe, 2012; Vuori, Toppinen-Tanner and Mutanen, 2012) may be a result of a poorly conceptualised and operationalised concept. 

[bookmark: _Toc447266092][bookmark: _Toc468285932]Positive psychology and job crafting interventions

Given its motivational potential, (Bakker, 2011), job crafting is likely to have a substantial role in mediating the relationships between factors driving work engagement and the experience of work engagement itself. Furthermore, Wrzesniewski and Dutton (2001) argued that the basic human needs for autonomy, competence and relatedness (SDT, Deci et al., 2001) can be satisfied through job crafting. For example, employees may actively choose tasks which they enjoy and are good at, and negotiate different job content in order to reflect this, enabling them to satisfy these three work-related needs. The positive emotions and self-efficacy beliefs elicited are proposed to stimulate the building of personal and job resources, leading to increases in PsyCap and work engagement, in accordance with the JD-R model (Bakker & Demerouti, 2007). 

Organisations can encourage job crafting through providing training. For example, Van den Heuvel, Demerouti and Peeters (2012) tested an intervention in police officers in which employees were instructed to develop their own Personal Crafting Plan (PCP) by identifying specific tasks that they had to undertake. Over four weeks, employees increased their job resources and challenges, and decreased their hindrance job demands, that is, those activities which they least enjoyed about their work. In particular, supervisor contact, opportunities for professional development, self-efficacy and positive affect (well-being) were increased. Although not measured in this study, it is likely that work engagement would also have increased, mediated by increases in personal resources and the intrinsic motivational potential of job crafting for satisfying the three work-related needs. This study was initially published in Dutch (the English version is in press); currently, there are no published studies based in the UK which have evaluated an intervention designed to increase work engagement through encouraging job crafting. However, it is possible that strengths-based and PsyCap interventions, such as those described in the previous section, may indirectly stimulate job crafting, in accordance with broaden-and-build theory (Fredrickson, 2001). Further research is needed to investigate this possibility.       

[bookmark: _Toc447266093][bookmark: _Toc468285933]Positive psychology and health promotion interventions 

Novel research emerging from The Netherlands describes how worksite health promotion (WHP) interventions have been applied to organisational settings in an attempt to reduce high levels of absenteeism and presenteeism (employees turning up for work but being less productive due to health problems; Coffeng et al., 2014) and promote positive outcomes such as work engagement, work-related well-being, and employee performance and productivity (e.g. Strijk, Proper, van Mechelen & van der Beek, 2013; van Berkel, Boot, Proper, Bongers & Van der Beek, 2014). Indeed, several meta-analyses report positive associations between WHP interventions, absenteeism and presenteeism, and general lifestyle behaviours such as physical activity and nutrition, supporting the use of such interventions in organisations (e.g. Conn, Hafdahl, Cooper, Brown & Lusk, 2009; Kuoppala, Lamminpää & Husman, 2008). At least one meta-analysis has also noted positive effects of interventions on job stress, obesity, and smoking cessation (Rongen, Robroeck, Van Lenthe & Burdorf, 2013), and another suggested that programmes specifically addressing presenteeism should be directed at organisational leadership, health risk screening and a supportive workplace culture (Cancelliere, Cassidy, Ammendolia & Côté, 2011). Positive results have also been observed at an organisational and societal level in terms of a reduction in the economic burden associated with absenteeism and ill health (Coffeng et al., 2014). 

Despite these promising associations, WHP interventions have not revealed promising results in relation to work engagement. For example, Strijk et al. (2013) found no significant differences between control and intervention groups on work engagement, vitality, productivity or sick leave at either six or twelve months. Following a mindfulness and e-coaching worksite intervention in two Dutch research institutions, Van Berkel et al. (2014) also found no significant differences between control and intervention groups in work engagement, mental health, or need for recovery at either six or twelve months. They also found no significant differences between high compliance and low compliance subgroups. Given that the effect of the mindfulness intervention was not measured immediately following its implementation (at eight weeks), it is possible that positive effects may have existed but had disappeared by six months. Alternatively, it is possible that subgroup sample sizes were too small to detect an effect. Perhaps also, the mindfulness training was not intense enough or prolonged enough to have an effect, and the already relatively healthy participants may not have had as much to gain from the intervention as a different population might (Van Berkel et al., 2014). These factors could have led to a ceiling effect as baseline scores were high, leaving little room for measuring an improvement. In addition, cross-over effects between the intervention and control groups could not be ruled out. It is also possible that increases in personal resources may have occurred, which are considered precursors to work engagement (Bakker & Demerouti, 2014), but were not captured as they were not measured. 

A further novel trial comparing the effects of a combined social and physical environment intervention with a social environment only intervention, a physical environment only intervention, and a control group, also revealed a lack of effects with respect to work engagement, absenteeism, presenteeism, and work performance (Coffeng et al., 2014). Again, however, participants were already healthy and 40% of the data was missing, both of which could have had implications for the results. Furthermore, there was low supervisor and organisational support, which can be characteristic of the failure to observe effects in intervention studies (Coffeng et al., 2014). 

All of the workplace health promotion studies discussed above were unable to recommend the interventions they implemented for use in organisations. However, they speculated that such programs may have positive outcomes for individuals and organisations if participants are selected based on a needs assessment, and compliance is high (e.g. Coffeng et al., 2014). Compliance could be encouraged by the whole organisation supporting and promoting the intervention, from high level managers to frontline staff. Nevertheless, gaining support and interest from organisations for interventions which have not yet demonstrated utility is likely to remain a challenge in today’s dynamic, highly competitive and economically driven environment. 

[bookmark: _Toc447266094][bookmark: _Toc468285934]Section conclusion

To conclude, the intervention studies and methods discussed above reveal mixed results. Strengths based training positively increased engagement and affect in both work and non-work settings. Similarly, PsyCap interventions demonstrated increases in work engagement for those who initially reported a low level of engagement. Job crafting interventions suggested that employees who positively increased their job resources and desirable challenges whilst decreasing their hindrance demands experienced higher levels of self-efficacy and work engagement, as well as better well-being, than controls. Further research could investigate the benefits of combining these interventions. On the other hand, health promotion interventions appeared to have little effect on the work engagement of employees, however, it is possible that poor study designs may have obscured positive results. In short, it is difficult to draw any firm conclusions from the data available.

[bookmark: _Toc447266095][bookmark: _Toc468285935]Chapter conclusion

This chapter summarises two broad areas of research: 1) work engagement theory; and 2) intervention research relating to increasing work engagement in organisations. In particular, it discusses the key work engagement definitions which have emerged, and the relationships between antecedents, core work-related needs, and outcomes of engagement, locating these within the Job Demands-Resources Model (JD-R; Bakker & Demerouti, 2007; 2008) and Self-Determination Theory (SDT; Deci & Ryan, 2000). The chapter also highlights the mixed findings from four individual-level approaches to developing work engagement in the workplace: 1) strengths based training; 2) Psychological Capital (PsyCAP) interventions; 3) job crafting interventions; and 4) health promotion interventions. Chapter 3 builds on this research by exploring how the design and implementation of interventions may affect the results of intervention studies, and the importance of a detailed evaluation of intervention implementation in addition to a statistical analysis of the study variables. Chapter 3 closes with the rationale and aims for Study 1, a narrative systematic review and meta-analysis investigating the effectiveness of work engagement interventions. Chapter 4 extends the review of interventions discussed in this chapter, Chapter 2, by detailing a group-level approach to increasing work engagement known as participatory action research (PAR; Lewin, 1946) interventions. Drawing on theory and empirical examples, the benefit of this type of approach for improving work engagement in a hospital setting is explored, culminating in the rationale and aims of Study 2, a PAR intervention to increase work engagement in nursing staff on acute elderly NHS wards.
[bookmark: _Toc447183993]
[bookmark: _Toc468285936]The design, implementation and evaluation of organisational interventions

Chapter 2 explored work engagement literature and discussed different types of interventions which have so far emerged in the field of work engagement and related areas. The purpose of this chapter is to consider the large body of literature which surrounds the design, implementation, and evaluation of organisational interventions. This is particularly relevant for both studies presented in this thesis, which expressly consider how these factors are related to the success of interventions. An intervention is unlikely to be successful, and causality appropriately attributed, unless careful consideration is given to these factors. Many of the studies discussed in the literature review in Chapter 2 reported at least a partial failure to create the desired results. While several speculated that vague construct definitions coupled with inadequate operationalisation may have been to blame, few discussed how the design or implementation of interventions may have had an effect on their effectiveness. Drawing on research from the related areas of resource-orientated and occupational health research, this chapter argues that the careful consideration of the design, implementation and evaluation of interventions is necessary to increase the quality and robustness of intervention research and should be applied to work engagement intervention studies as a matter of course. This chapter proceeds by discussing the design, implementation, and evaluation of interventions in separate sections, followed by a summary and conclusion, before moving on to discuss the research aims and objectives for Study 1.      

[bookmark: _Toc447183994][bookmark: _Toc468285937]The design of interventions

The double blind, randomised, controlled experimental design, where participants are randomly allocated to either a control or intervention group without knowing which they have been assigned to, is often portrayed as the highest quality research design which all scientific research should aspire to (e.g. Griffiths, 1999; Richardson & Rothstein, 2008). Such experimental designs tend to be viewed as the cornerstone of highly rigorous, robust scientific research as they enable the effect of changing one or more factors on one or more outcome variables to be evaluated under controlled conditions, and thus conclusions about causality to be drawn. However, several researchers argue that they are not necessarily appropriate for applied organisational research which typically involves dynamic contexts and settings (e.g. Griffiths, 1999; Briner & Walshe; 2015, Nielsen, Taris & Cox, 2010; Nielsen, 2013). A key assumption of this design is that other, uncontrolled variables are not affecting the results. While conducting such research in the lab, where conditions may be carefully controlled, may be feasible, recreating carefully controlled conditions in a dynamic organisational environment seems unrealistic. Randomly allocating individuals to control and experimental groups may not be possible due to characteristic differences between participants, differences between the roles and duties that they hold, different cultures and sub-cultures within and between organisations, and different management strategies. Even finding suitable control and experimental groups for a quasi-experimental design, in which matched control and ‘experimental’ groups exist but participants are not randomly allocated to them, may not be feasible due to these reasons (for a deeper discussion, see Nielsen, Randall et. al, 2010). The argument here is not that researchers should stop designing interventions with control and experimental groups. Control groups can indicate whether an intervention is more effective than no intervention at all, for example (Briner & Walshe, 2015; Nielsen, Taris et al., 2010). Rather, the argument is that researchers should assess the appropriateness of such groups in the context of their specific applied settings, and adapt their research designs accordingly. Thus, for example, comparison groups, or reference groups, may be more appropriate than strict control and experimental groups. Briner and Walshe (2015) suggest adopting two reference groups, an alternative intervention and a non-intervention group, as a means of better exploring how an intervention does or does not work and whether it works better than other interventions already in use. In this way, the design of interventions can be tailored to the needs of individual organisations, without compromising the robustness of the results or their practical significance. 

During the design phase of an intervention, it is also important to consider the evidence-base for the particular intervention a researcher wishes to conduct. Briner and Walshe (2015) argue that all organisational interventions should be evidence-based and propose 11 characteristics which should be considered during the planning and design phase. One, the use of a control as well as two referent groups, was mentioned in the previous paragraph. Others include a pre-intervention assessment to investigate whether the target variable(s) (e.g. job resources, personal resources, work engagement, job satisfaction, morale) is so low within a population that improving it is of practical significance, that the variable(s) to be changed can indeed be changed by the intervention method proposed, and that there are no obvious factors which may be causing the problem in the target population other than those considered by the intervention. It is possible that some of the intervention studies discussed in Chapter 2 did not have a positive effect because they did not consider these factors. For example, Coffeng et al. (2014) speculated that their workplace health intervention may have been more effective if they had selected participants based on a needs assessment. Nielsen, Randall et al. (2010) strongly promoted this argument, proposing that researchers should use an appropriate screening tool to assess whether organisations would benefit from an intervention programme.   

Nielsen, Randall et al. (2010) also outline several other factors which are important to consider during the design of interventions. Amongst these are the readiness to change of the participants and the organisation, and senior manager support. If employees do not perceive the need to change, the benefits of change, have the motivation to change, and are not supported by their managers and their managers’ managers to change, change is unlikely to happen. If the organisational climate is not conducive to change either, change is also going to be difficult, although it is important to note that a conducive environment, one which is already rich in job resources, may not necessarily be the environment which is most in need of an intervention (Nielsen, Randall et al., 2010). In support of these arguments, Coffeng et al. (2014) noted in their study that if compliance had been higher, their intervention may have been more effective. They also suggested that support from high level managers may have increased the motivation of participants to participate. ‘Buy-in’ to an intervention programme at all levels of the organisation, as well as a conducive organisational climate, is therefore likely to be essential for its success. One way this could be achieved is through communication. By informing the target population about the intervention, its importance, and realistic expected outcomes, employees may be more likely to participate (Nielsen, Randall et al., 2010). 

In summary, there are several ingredients which the literature suggests are important to consider when designing an organisational intervention, and which may alleviate some of the issues with implementing interventions which are commonly reported (see Chapter 2 and Chapter 5). These include considering the evidence-base for the intervention, the type and number of control and intervention groups, and gaining participant, manager and organisational support for the intervention. In short, the dynamic nature of organisations means that interventions should be tailored to the specific needs of the research setting and researchers should be prepared to move away from the traditional view that a randomised controlled design is the only high quality design available and is appropriate in all settings and contexts. 


[bookmark: _Toc447183995][bookmark: _Toc468285938]The implementation of interventions

During the implementation phase of interventions, Nielsen, Randall et al. (2010) argue that a related constellation of factors is necessary to consider to those considered during the design phase. These may be planned for in advance and built into the design of interventions. Of particular importance is monitoring intervention activities, in order to record whether interventions occurred as planned, whether adjustments had to be made, and whether activities were well attended, amongst other factors. In the case of participatory action research designs (see Chapter 4), monitoring is particularly important, in order to record the problems identified by participants which the intervention then aimed to improve, and the actions taken to achieve these improvements. Furthermore, given the importance of managers to the success of interventions (highlighted above), researchers should continue to work closely with managers responsible for implementing the intervention in order to maintain support for, and the momentum of, interventions. Nielsen and Randall (2009) found that employees perceived intervention outcomes to be more positive when their managers had been instrumental in implementing interventions and had involved their employees in the process. Similarly, Nielsen, Fredslund, Christensen, and Albertsen (2006), found that the presence of engaged, committed managers was associated with positive intervention outcomes. In order to facilitate the continued motivation of employees to participate, it is also important that communication between researchers, the organisation, managers and employees remains high. Thus, employees should be kept informed about the progress of interventions, and allowed to participate in discussion around the appropriateness of activities (Nielsen, Randall et al., 2010).  

[bookmark: _Toc447183996][bookmark: _Ref453593517][bookmark: _Toc468285939]The evaluation of organisational interventions

Typically, researchers evaluate interventions in terms of their effect on specific outcomes through employing appropriate statistical techniques. For example, significant differences in outcome variables between control intervention groups may be investigated as well as relationships between variables. Less reported, however, are evaluations of the process of implementing interventions, yet a growing body of research promotes the combination of both effect and process evaluations (e.g. Griffiths, 1999; Egan, Bambra, Petticrew & Whitehead, 2009; Murta, Sanderson & Oldenburg 2007; Nielsen, Taris et al., 2010). A process evaluation refers to the discussion of factors associated with intervention implementation, and which may have affected the success of the intervention, highlighting the importance of recording such factors during the implementation phase. Factors considered by process evaluations are numerous, and may include (e.g. see Coffeng, Hendriksen, van Mechelen, & Boot, 2013; Strijk, Proper, van der Beek, & van Mechelen, 2011): the context (e.g. organisational factors and manager support which may have affected intervention implementation); recruitment (how participants were actually recruited, not just how it was intended that they be recruited); dose delivered and received (whether all intended recipients of the intervention received the intervention and the frequency of use of each intervention component by each participant); fidelity (whether or not the intervention was implemented according to plan); reach (the number or percentage of participants who attended or used the intervention / intervention components a given amount of times); employee satisfaction with the intervention; and participant perceptions of barriers to the successful implementation of interventions.   

Process evaluations are important for investigating the reasons for the effectiveness, or otherwise, of interventions, that is, they provide insight into how interventions work, not just whether interventions work (Griffiths, 1999). They are also important for guarding against erroneous attributions for failure. Many of the studies discussed in the literature review in Chapter 2 reported at least a partial failure to create the desired results. While several speculated that vague construct definitions coupled with inadequate operationalisation may have been to blame, few discussed how difficulties implementing interventions may have had an effect on their effectiveness. Such difficulties included high levels of attrition, poor attendance and compliance, lack of support from managers for the intervention, and contextual issues, such as mergers and structural reorganisations. In the absence of a process evaluation, it may be simply assumed that the intervention doesn’t work, or that the study design is at fault, that inappropriate populations were targeted, inappropriate measures employed, or insufficient time allowed for the intervention to be effective. In reality, it may be that contextual issues, such as a merger, structural reorganisation, or downsizing, were at play. These are frequently occurring factors of today’s organisations, therefore it is perhaps naive to expect intervention studies to be unaffected by such factors, and unrealistic to expect to be able to evaluate them without considering the impact of such factors. 

More recently, Nielsen (2013) acknowledged the growing trend of organisational intervention research to adopt participatory designs in which participants are encouraged to work collaboratively to design, develop, implement, and evaluate interventions (see Chapter 4). She suggested that process evaluations involving simple checklists recording factors such as dose delivered, reach, and fidelity, (e.g. see Egan et al., 2009, and Murta et al., 2007), are not sufficient to evaluate these participatory designs. In particular, Nielsen (2013) argues that such checklists view individuals as ‘passive recipients’ of the intervention, capturing merely the reactions of employees to intervention activities and failing to capture how and why participants influenced the effectiveness of the intervention. In an attempt to overcome this, Nielsen suggests including measures throughout the whole intervention process which indicate the degree of participation of individuals in the planning and implementation phases, and the extent to which individuals reported having an influence on intervention content. Such factors could be measured after each intervention activity or workshop, for example, and may provide a more complete picture of how the intervention worked, or why it was less effective than hoped. Nielsen also acknowledges that while these additional measures may go some way towards a deeper evaluation of the effectiveness of interventions, and continue to allow quantitative assessments of intervention effectiveness, it may be that a qualitative evaluation of individuals’ involvement is also necessary to explore in more depth how and why participation affected intervention effectiveness. This could be achieved through interviews, for example. Such detailed evaluations may highlight where participation is low and where increasing it might positively alter intervention outcomes.  

In summary, qualitative process evaluations offer a means of systematically recording and evaluating a whole range of information pertaining to the process of implementing an intervention, increasing the reliability and validity of studies, and promoting the understanding of how and why interventions work. Given these persuasive arguments, it is not surprising that a growing number of researchers advocate their inclusion alongside more traditional, quantitative effect evaluations as a matter of course and a way of moving intervention research forward (e.g. Briner & Walshe, 2015; Nielsen, Taris et al., 2010; Nielsen, Randall et al., 2010). 
 
The value of a process evaluation extends beyond the individual study. Understanding how the implementation of an intervention may have affected its effectiveness, either positively or negatively, is useful for studies intending to replicate that intervention in the future. However, the information contained in a process evaluation may also be compared and contrasted between studies and provide insight into how intervention implementation may impact intervention effectiveness across a range of different interventions and a variety of different settings. Both common problems and successful strategies may be identified which could pave the way for developing more effective interventions in the future and deepen knowledge about how interventions work. In essence, it is probable that there is much that could be learnt from assimilating and evaluating the information contained in process evaluations across a number of studies. Study 1 builds on this logic by conducting a systematic narrative review and meta-analysis of interventions designed to increase work engagement.

[bookmark: _Toc447183997][bookmark: _Toc468285940]Summary and conclusion

The arguments presented here suggest that homogenous intervention designs may not be appropriate in applied research settings, where many factors need to be considered. Although the interventions discussed in Chapter 2 were heterogeneous in terms of design, it did not appear that many had reflected on whether the particular research design employed was appropriate for the specific context and research setting in which it was applied. Neither had many considered how the dynamic nature of organisations and research contexts may have impacted on the implementation of the particular research design employed. Yet at the employee level, individuals may vary according to characteristics, experiences, job roles and motivation to participate in an intervention whereas at the organisation level, individual organisations may vary according to sector, size, geographical location, culture, and management strategies. At a contextual level, individual organisations may vary still further, with different economic climates and / or governmental regulations exerting pressure. These are all factors which are likely to be impossible to control, and in light of which it makes sense to tailor interventions to the specific needs and contexts of individual organisations. Briner and Walshe (2015) further suggest that the evidence-base for interventions needs to be considered, with particular focus on whether there is a need for the intervention in the organisation and designing an intervention according to what the evidence suggests will be effective. He outlines 11 key characteristics which interventions are likely to need to fulfil in order to be effective and enable robust conclusions to be drawn. 

Nielsen, Randall et al. (2010) suggest several other ways in which researchers can promote the effectiveness of interventions, such as by gaining participant, manager, and organisational support, and maintaining this throughout the intervention. Crucially, and like other researchers (Murta et al., 2007; Egan et al., 2009), they strongly advocate monitoring and evaluating the implementation, or process, of interventions by recording factors such as the context, fidelity, dose received, dose delivered, and reach. Due to the current trend towards participatory organisational interventions, Nielsen (2013) also argues for additional measures to be incorporated in participatory action research, to reflect the degree of participation and influence that individuals experienced throughout the intervention. This, Nielsen argues, would better enable an in depth evaluation of how and why participatory interventions work. Viewed from this perspective, the value of process evaluations for systematically recording and evaluating the process and implementation of interventions is clear. They enable the reliability and validity of studies to be increased, an understanding of how interventions work to be explored, and the transferability of interventions to other settings. A combined quantitative effect evaluation and qualitative process evaluation of the research findings is therefore likely to be an effective way of moving work engagement intervention research forward. This rationale provides the basis for study 1, the aims and objectives of which will now be discussed.

[bookmark: _Toc447183998][bookmark: _Toc468285941][bookmark: _Toc408827370]Study 1 aims 

The emergence of a number of work engagement interventions (discussed in Chapter 2) suggests that a thorough systematic search to uncover as many of these interventions as possible, and a review to explore their effectiveness, is timely. Such a review could direct future research and contribute towards the developing evidence base. However, while perhaps necessary, the large variation in study design, participant characteristics, and variables measured hinders the ability to generalise results across studies or determine which methods, if any, are effective and worth investigating further. The aim of Study 1 is therefore to narratively and systematically review the evidence for the effectiveness of work engagement interventions, and to statistically meta-analyse those studies for which it is methodologically appropriate to do so. The first question addressed by this study is therefore:

Aim 1: Are work engagement interventions effective?

Given the variety of interventions emerging, and the different mechanisms by which each is purported to increase work engagement, it is possible that intervention effectiveness will be moderated by intervention type. A recent meta-analysis in the related field of burnout found that cognitive behavioural techniques were more effective for decreasing exhaustion (a subcomponent of burnout) than other types of intervention (Maricuţoiu, Sava & Butta, 2014). Another review also found significant differences in the effectiveness of different types of interventions in reducing stress (Richardson & Rothstein, 2008). The following question will therefore also be explored:

Aim 2: Is intervention type related to intervention effectiveness?

Both a narrative systematic review and meta-analysis are important for answering these questions. 


[bookmark: _Toc447183999][bookmark: _Toc468285942]The benefits of a combined narrative systematic review and meta-analysis

A narrative systematic review (SR) is one in which findings from a traditional SR are summarised and synthesised using words (Jackson, 2006), whereas meta-analysis refers to the statistical combination of the results of two or more studies to provide an overall estimate of the effect of interest (Klassen, Jadad, & Moher, 1998). A narrative SR is particularly useful for synthesising results when the diversity of studies included in a review is too large, or the quality too poor, to enable quantitative synthesis via meta-analysis. Some interventions may not be of sufficient quality to be incorporated into a meta-analysis, however, retaining them in a wider narrative review enables the inclusion of potentially rich information and guards against selection bias.

As described above, a narrative review is especially useful for exploring qualitative evidence concerning the process and implementation of interventions, and enables the extent of internal validity to be assessed (Moncher & Prinz, 1991). Such information cannot be explored via the statistical technique of meta-analysis but is vital for determining the extent to which intervention effectiveness may have been affected by factors such as poor implementation, poor participation of employees, or poor conceptualisation of the underlying theory (Jackson, 2006). Without considering such information, and relying purely on meta-analytic results, erroneous conclusions may be drawn. For example, Maricuţoiu et al. (2014) conducted a meta-analysis which found a small effect of controlled interventions on employees’ burnout. While cognitive-behavioural and relaxation interventions were effective for reducing emotional exhaustion, no effect of any type of intervention was observed on the depersonalisation and personal accomplishment subcomponents of burnout. The authors concluded that tailored burnout interventions needed to be developed. However, the study did not investigate the fidelity of the interventions, therefore it is possible that effects were not observed due to interventions being poorly implemented. The absence of an in-depth quality assessment, or ‘process’ review, demonstrates that lack of intervention effect may be erroneously attributed to factors such as intervention type, style (e.g. whether conducted in a group or one-to-one), or design (e.g. randomised or not), whereas an assessment may reveal factors contributing to a lack of effectiveness, such as high dropout rates, poor participant attendance or an inability to schedule the intervention as planned. Therefore, it is proposed that a narrative synthesis of the systematic review results will be necessary to fully explore the effectiveness of work engagement intervention studies and assess their quality.

Meta-analysis is a type of systematic review which is particularly useful for synthesising results when the included studies are less diverse, and their quality is higher. It enables an objective synthesis of results pertaining to one or more outcomes and, in the case of intervention effectiveness, the strength of the effects observed may indicate the extent to which an intervention is of practical significance (Uman, 2011). In addition, therefore, a narrower subset of studies meeting certain methodological criteria will also be quantitatively analysed using meta-analysis.

Given the unique advantages of the two methods, it is surprising that organisational psychology journals rarely, if at all, publish a combined narrative SR and meta-analysis. However, within related fields such as health promotion and public health research, some consideration of process evaluations is not unusual. For example, The Cochrane Collaboration strongly promotes qualitative assessment of the quality of interventions and only publishes systematic reviews and meta-analyses which have done so. They advocate the completion of a risk of bias tool addressing factors specific to internal validity as well as promoting the narrative discussion of a broader set of factors (see Higgins, Altman & Sterne, 2011; Noyes, Popay, Pearson, Hannes, & Booth, 2011; Chapter 8 of this thesis). In practice, published Cochrane reviews tend to comprise a narrative synthesis of the evidence when a meta-analysis is not feasible (e.g. Joyce, Pabayo, Critchley & Bambra, 2010) and a limited narrative synthesis when a meta-analysis is feasible (e.g. Ruotsalainen, Verbeek, Mariné, & Serra, 2015). The present study proposes that meta-analyses should always be accompanied by a narrative synthesis to enable a deeper exploration of the impact of process and implementation factors on intervention effectiveness and protect against the risk of erroneous conclusions. This is not a novel idea, indeed, Jackson and Waters (2005) argue that such an approach is necessary for the results of systematic reviews to be used by practitioners to develop effective public health interventions. However, it has not yet been applied to occupational psychology research. This field would also benefit by adopting this more rigorous approach towards the evaluation of intervention research as standard practice.   

To conclude, whilst a narrative systematic review provides an in-depth exploration of studies, and how and why they work, meta-analysis provides an objective, quantitative synthesis of the effectiveness of interventions and their practical significance. The conclusions of one may be moderated by the conclusions of the other, leading to a deeper, more holistic analysis of the results and a more robust assessment of intervention effectiveness. Study 1 therefore combines a narrative systematic review and meta-analysis to explore the effectiveness of interventions on work engagement. Based on this discussion, a final aim of this research is:

[bookmark: _Toc450214012]Aim 3: Does study quality and implementation impact on intervention effectiveness? 
[bookmark: _Toc468285943]Participatory action research: A group-level approach to organisational interventions

The previous two chapters discussed individual-level interventions to increase positive outcomes in employees and organisations, such as work engagement and well-being (Chapter 2), and how best to design, implement, and evaluate intervention studies (Chapter 3). These two chapters also set up the research questions for Study 1, the systematic review and meta-analysis investigating the effectiveness of work engagement interventions. In contrast to individual-level approaches, this chapter focuses on a group-level approach to improving organisational outcomes. Termed participatory action research (PAR), it has been widely used within healthcare settings to improve outcomes such as burnout (Le Blanc et al., 2007), quality of patient care (Nolan et al., 2006), sickness absence, and turnover amongst nurses. It is possible that this approach may be applied to improve other positive outcomes in nurses, such as work engagement. This chapter discusses this method before detailing why it may be of particular value for Study 2, to increase the work engagement of nurses on acute elderly care wards. This study was part of a wider study which aimed to increase quality of patient care using this method. The chapter concludes with a statement of the aims and objectives of this second study. 

[bookmark: _Toc408827372][bookmark: _Ref453250203][bookmark: _Ref453250263][bookmark: _Toc468285944]Participatory action research (PAR)

As observed in Chapter 2, individual-level interventions focus primarily on building personal resources within individuals. A different approach focuses on building job resources within the work environment through adopting a group-level approach in which the actual participation and experiences of individuals in the design and development of the intervention is central. Known as participatory action research (PAR; Lewin, 1946; McTaggart, 1991; Griffiths, 1999), the goal of this type of research is to solve problems identified by those who actually work in the context studied. Action research is rooted in the field of organisational development (OD), in which it has been used to bring about planned change within organisations to increase their effectiveness (Cummings & Worley, 2008). Traditionally, it was also used to generate knowledge about organisations which could then be generalised to other settings, however, more recently its use for effecting change has predominated.

Lewin (1946) was the first scholar to coin the term ‘action research’, following his work on group dynamics and his recognition that in order to effect change, employees needed to be committed to, and engaged in, changing their behaviour. More specifically, he perceived change as requiring action, involving the active and ‘correct’ analysis of the situation to be changed by identifying all possible solutions and implementing the one which is considered most appropriate. As a precursor, he highlighted the need for individuals to feel that change is necessary. This echoes later work investigating the design and implementation of organisational interventions in other areas of organisational research (e.g. Briner & Walshe, 2015; Nielsen, Randall et al., 2010; Nielsen, Taris et al., 2010), which was discussed in Chapter 3. This research highlighted the necessity to assess the need for the intervention, the readiness for change of employees, and the design of interventions which are appropriate to the specific research context. According to Lewin, and later proponents of this method (e.g. Wadsworth, 1998; Nielsen, 2013), action research involves a cyclical process in which employees and researchers together define issues or problems, collect data to inform the problem, identify suitable intervention strategies, implement these interventions, and evaluate the results. This is purported to enable a better understanding of the problematic issues which can then inform the development of effective interventions. 

Lewin was interested in applying action research to solving social conflict within society and organisations. However, this approach has more recently been applied to stress management research within organisations, with studies demonstrating the successful reduction of symptoms of depression, absenteeism, psychosomatic complaints and work-related stress, as well as increasing performance (e.g. Le Blanc et al., 2007). In accordance with Karasek’s Demands-Control Model (1979), a key model underlying organisational stress research, the active involvement of employees in the decision-making process may increase their perception of job control and decrease job-related strain (stress). This is also consistent with the JD-R model and Self Determination Theory (SDT, Deci & Ryan, 2000), which together hypothesise that employees in environments rich in job resources (e.g. task-related autonomy) are more likely to experience the satisfaction of the three core needs (autonomy, competence, and relatedness), positive emotions, work engagement and good health (Bakker & Demerouti, 2008, Van den Broeck, Vansteenkiste, De Witte, Soenens, & Lens, 2010). Indeed, the JD-R model expands this theory by suggesting that job resources may also buffer against the negative effects of job demands (e.g. workload), such as burnout, depression and sickness absence.  

As discussed in Chapter 3, research has not only investigated the psychological theory underlying the relationships between job resources and positive individual and organisational outcomes, it has also investigated practically how such intervention studies can be planned, implemented, and evaluated to maximise success. In particular, Chapter 3 draws out the ingredients necessary for interventions to best achieve positive impact. Many of these reflect the characteristics of participatory action research as defined earlier, such as the need for the intervention and employee readiness for change. One factor, not discussed in depth in Chapter 3, but which describes the very essence of participatory approaches, is the participation of employees themselves. Nielsen, Randall, Holten and González (2010) reviewed several European approaches to altering the way that work is designed and found that all of the methods emphasised the importance of employee participation at every stage of the intervention process, from the planning stage, to the implementation stage, to the evaluation stage. Furthermore, Egan et al. (2009) found that 12 out of 18 participatory, controlled, organisational-level occupational health interventions were associated with positive outcomes. This supports the use of PAR approaches in intervention research. 

More specifically, Nielsen, Randall et al. (2010; see also Nielsen, 2013) advocate the involvement of both employers and employees, suggesting that through employee participation, an intervention can be better designed to fit the particular culture and context of the organisation, and in so doing, increase employees’ sense of control, justice and fairness. This builds on the argument presented in Chapter 3 that interventions should be designed with the research setting in mind, as opposed to applying a single type of design to all contexts. It also supports the theory that the job resource, autonomy, may be improved by participatory techniques. Indeed, both Bond and Bunce (2001), and Hatinen, Kinnunen, Pekkonen, and Kalimo (2007) found that job control increased during their successful participatory interventions to reduce burnout. Furthermore, Hatinen et al. compared their participatory approach with a traditional, non-participatory approach and found that the former had a positive effect whereas the latter had no effect. This suggests that autonomy is an important job resource for employees which may be increased through participatory techniques and may decrease negative outcomes such as burnout. In line with the JD-R model, it may also therefore be expected that a participatory approach should lead to an increase in positive outcomes such as work engagement and well-being, through increasing autonomy. 

Furthermore, Nielsen, Randall, and Albertson (2007) found that employees who were able to participate in and influence decision-making regarding intervention content were more likely to take part in intervention activities, which then led to increased job satisfaction and decreased behavioural stress symptoms. The perceived ability to influence decision making, as well as autonomy, is therefore another job resource which is expected to increase as a result of a participatory intervention to increase work engagement. 

As identified above, participatory techniques are also thought to facilitate the change process (Lewin, 1946; Nielsen, Randall, et al., 2010), and may be particularly useful during organisational changes such as restructures and mergers. These types of major events can be met with resistance to change by employees (Nielsen, Randall et al., 2010), who may worry about the implications for their jobs. In recent support, Lines (2004) found that greater employee involvement during change was associated with decreased resistance to that change, goal achievement and organisational belonging. Nielsen, Randall et al. (2010) propose that the protective effects of participatory techniques during major organisational change could be due to improvements in colleague and supervisor interactions and the social climate of the organisation more generally. In support, Park et al., (2004) found that participation in a problem-solving intervention was positively related to organisational social climate and interactions with colleagues and supervisors. Whilst it may not be possible to involve employees directly in decision-making around some major organisational changes, such as mergers, it is likely to be more feasible to involve employees in change within organisations at a more local level, such as within departments or teams. Harnessing employee participation for these, more local, interventions, may therefore be particularly appropriate for work engagement interventions, and the results of the studies presented here suggest that participation in such an intervention could increase colleague social support. In summary, the evidence suggests that employee participation in organisational interventions may lead to positive outcomes such as work engagement, and protect against negative outcomes such as burnout, through increasing job resources such as social support, autonomy, and influence in decision-making. 

One setting in which employee interactions and social support are particularly important are acute hospitals. Nursing staff on wards must work together, as a team, to carry out their daily tasks effectively and maintain high standards of patient care. This is particularly important in hospital settings where a failure of nursing teams to work together and support each other on a day-to-day basis could have severe consequences for the welfare of patients and contribute towards crises of care such as that detailed in the Francis report (2013). A participatory approach to improving positive outcomes in a hospital setting may therefore be particularly appropriate, and have begun to emerge. For example, in a quasi-experimental, pre-test, post-test, longitudinal study, Le Blanc et al. (2007) demonstrated the positive effect of a team-based, participatory approach to reducing burnout in staff members of oncology wards in The Netherlands. Specifically, they found that key job resources (social support and job control) and a key job demand (workload) were significantly related to changes in burnout on the experimental wards, in comparison with the control wards, supporting the JD-R model. Indeed, numerous studies investigating the relationships of the JD-R model underline the relevance of these particular job characteristics in relation to positive outcomes such as work engagement and well-being (for a meta-analysis see Halbesleben, 2010). The results of Le Blanc and colleagues’ study also suggest that the team based nature of the intervention had a positive effect on those who didn’t actually take part, extending the reach of the intervention beyond that expected of individual-level interventions such as those described earlier. The verbal transfer of knowledge as well as contagion theory (Bakker, 2011) may help to explain these findings. However, despite the observed statistically significant decrease in burnout, both experimental and control groups still reached average burnout scores immediately following the intervention and at six months, and the mean differences between groups were small. Le Blanc et al. (2007) suggest that these results may be a result of study limitations such as the high attrition rate over time, the lack of objective outcome measures, and a cross-over effect of training between the experimental and control groups in cases where both groups were based within the same hospital. They conclude that their results demonstrate that a cost-efficient, carefully planned, participatory, team-based intervention can still effectively lower the risk of burnout in team members. Furthermore, they suggest the suitability of participatory action research for addressing other issues within organisations, such as collective engagement and problem solving. Further research could also investigate the ability to translate participatory interventions to other organisational settings, in an attempt to increase work engagement. 

[bookmark: _Ref453250222][bookmark: _Ref453250246][bookmark: _Toc468285945]Psychological processes underlying participatory action research

Taken together, the above research indicates that participatory action interventions can have positive effects on job resources such as influence in decision-making, autonomy, and social support, and outcomes such as well-being. While job demands-resources theory (JD-R, Bakker & Demerouti, 2007; 2008) may help to explain why these job resources are related to positive outcomes, psychological theory explaining how and why participatory designs in particular might promote these effects, has not been well explored (Nielsen, 2013). In line with the arguments in this and the preceding chapter, simply knowing whether interventions work is not enough to progress intervention research, rather, knowing how and why interventions work, is imperative to the successful design and implementation of future interventions. In depth evaluations of the process and implementation of interventions may not only allow an evaluation of the participative processes involved in effective interventions, but may also allow psychological theory to be developed which helps explain these relationships and could inform the design of future interventions. 

Some researchers have suggested that job crafting may be one psychological theory which explains how participatory action interventions have positive effects (Nielsen, 2013; Berg, Wrzesniewski, & Dutton, 2010). To recap, job crafting refers to the proactive physical and cognitive changes that individuals make to the content and type of work that they do and the way they think about their work (Wrzesniewski & Dutton, 2001), through drawing on job and personal resources (Bakker & Demerouti, 2007; Tims, Bakker, & Derks, 2012; Tims, Bakker, & Derks, 2013). It may be that through participatory interventions, individuals work together to craft their jobs, perhaps by collectively changing working procedures or processes (Nielsen, 2013). In this way, job crafting may not only apply to individuals but to collective groups of employees, allowing both individual and collective fulfilment of goals and needs, such as the three needs specified by Self-Determination Theory (SDT; autonomy, competence and relatedness; Deci & Ryan, 2000). In so doing, employees may collectively broaden their ideas about what it is possible to change and how, and collectively experience more positive emotions as a result, in accordance with broaden-and-build theory (Fredrickson, 2001). Given the positive associations between job crafting, positive emotions and well-being observed in some studies (e.g. Tims et al., 2013) it is likely that the well-being of these groups of employees will also increase. It is thus also likely that a positive effect on work engagement, an indicator of well-being, would occur through collective job crafting inherent in participative intervention designs.  

Nielsen (2013) also posits that social identity theory (SIT) may help to explain why interventions work. SIT proposes that individuals identify themselves with a particular social group, such as a work team, with which they share characteristics (the in-group). Individuals who do not share these characteristics are termed the out-group. In the event that the in-group meets the needs of the individual for a sense of belonging, purpose and meaning, membership of this group is thought to have a positive effect on the individual’s well-being (Haslam, Jetten, Postmes, & Haslam, 2009). 

For example, participation in organisational interventions may encourage individuals to view themselves as a member of ‘the intervention group’, encouraging a sense of belonging to this group. Through the opportunity to work with other members of the group to influence intervention activities, participants may also develop an increased sense of purpose and autonomy. Having a direction, and being able to effect change and contribute to decision-making may additionally increase the sense of competence that these individuals feel, as changes made are likely to impact positively on work practices and individuals’ perceived ability to carry out their jobs. Furthermore, working together in a group with which the individual identifies is likely to encourage social support from team members, building group cohesion further (Nielsen, 2013). As noted by Le Blanc et al. (2007), social support and group cohesion is likely to be particularly important in nursing teams, where members need to work together to achieve high quality care and are likely to be an important source of physical and emotional support for each other. Such support can encourage problem solving and diffuse tension. It may be that the reduction in burnout observed in Le Blanc and colleagues’ study may have been in part due to the participative nature of the intervention which allowed individuals to identify with members of the intervention group, creating a sense of belonging and cohesion, and increasing social support. 

In summary, both collective job crafting and social identity theory may go some way towards explaining, psychologically, how and why participative intervention methods could result in positive effects such as increased participation in decision-making and social support, satisfaction of the three core work-related needs, autonomy, competence, and relatedness (Deci & Ryan, 2000; Van den Broeck et al., 2010), and increased well-being and work engagement. Having discussed the evidence for the effectiveness of participatory action research, and psychological theories which might help explain how and why they are effective, this chapter will now turn towards a discussion of the aims and objectives of Study 2.

[bookmark: _Toc408827373][bookmark: _Ref453591865][bookmark: _Toc468285946]Study 2 aims and objectives

Following Le Blanc and colleagues’ (2007) recommendation, and building on the arguments above, which support the effectiveness of participatory approaches for organisational interventions, a second aim of this research is to evaluate the effectiveness of a PAR intervention in relation to work engagement. To reiterate, work-related positive psychology interventions focus on individual-level change (e.g. Psychological Capital (PsyCAP) and job crafting interventions) whereas PAR focuses on team level change. This could be particularly relevant for organisations which rely on close teamwork to deliver a service. Indeed, and as highlighted by Le Blanc and colleagues’ study (2007), the NHS is one such organisation, with each hospital ward relying on team members to work together to provide high quality care for patients. However, within the NHS there is a long history of poor care for older people in particular. For example, the Mid-Staffordshire NHS Foundation Trust Public Inquiry investigated how standards of care within the Trust deteriorated so severely between 2005 and 2009 (Francis, 2013). The Francis report highlighted how vulnerable, elderly people suffered due to ‘a lack of care, compassion, humanity and [management] leadership’ in which ‘the most basic standards of care were not observed, and fundamental rights to dignity were not respected’ (Francis, 2013). Examples included patients being left unwashed, unfed and dehydrated. In response, Francis suggested that a change in NHS culture was essential, from top down managerial strategies focused on corporate matters and cost efficiency to bottom up strategies placing the patient at the centre of care. Other reports have revealed similar findings (e.g. Mullan, 2009; Cooper et al., 2008). The topic is also salient in the media, with a search of the BBC News online archive, using the term ‘poor elderly care’, revealing 22 news articles, bulletins and podcasts on the subject between January and July, 2014, and 144 since 1998 (www.bbc.co.uk, accessed 09.07.14). Documentaries have also been dedicated to this issue (e.g. Panorama: Behind Closed Doors: Elderly Care Exposed, 30th April, 2014). Need for change is clearly evident. 

In an attempt to understand in more depth why poor quality care is of such particular concern on NHS acute elderly wards, Patterson and colleagues (2011) investigated the societal and contextual background in which this phenomenon is embedded and conducted a large survey across 70 NHS wards. Their review found that an ageing population was of particular importance, due to the projected increasing number of older people who are likely to require hospital care at some point, stretching already overstretched resources. Indeed, according to Age UK (July, 2016), the number of people aged 65 years or more is expected to rise by over 16 million (40.77%) by 2033, from 11.4 million currently, with the number aged over 85 expected to more than double by 2039, from 1.5 million. At the same time, 36% of people over 65 currently have a long-term illness, rising to 47% for those over 75, and it is projected that these age-related illnesses, coupled with the ageing population, will necessitate an increased expenditure of £5 billion by 2018. 

In addition to the problems associated with the ageing population, Patterson and colleagues reported a long societal history of negative attitudes and behaviours towards older people, with accounts of elderly patients in NHS hospitals being perceived as ‘incurable’ and therefore simply ‘bed-blockers’, preventing others from receiving the care they need to get better. These negative attitudes have coincided with other reports indicating that those caring for the elderly feel undervalued and under resourced, and that resources are preferentially allocated to other patient groups (e.g. Davies, Nolan, Brown & Wilson, 1999; Francis, 2013). Given the current economic climate and continued government budget cuts to public health spending[footnoteRef:2], however, it seems unlikely that the amount of resources is likely to increase. Therefore, current staff must make the most of the resources they do have in the face of these negative attitudes.  [2: For example, government funding to councils decreased by 19.6% between 2010/11 and 2013/14 (Age UK, 2014).] 


Within this context, carers have also reported finding it difficult to achieve a sense of significance, purpose, and reward in their jobs due to patients commonly being ill long-term and likely to progressively deteriorate as opposed to return to full health (Patterson et al., 2011). Under these conditions, it is not surprising that motivation and morale are also reportedly low. In accordance with the motivational hypothesis and the health impairment process underlying the JD-R model (see section 2.2.4), it would also not be surprising to find that levels of work engagement, psychological well-being and job performance, or quality of care, were additionally low. An intervention to increase work engagement, with its associated impact on well-being and job performance, may therefore be a particularly appropriate means of improving quality of care on acute elderly wards in the NHS.

The survey which Patterson et al. (2011) conducted also identified several positive factors which nursing staff reported to experience on wards where caregiving standards were perceived to be high by staff, patients and carers alike. These factors mirror some of the job resources proposed by the JD-R model and include: shared values (a philosophy of care), colleague social support, and sufficient physical resources to carry out care duties. In accordance with JD-R theory and SDT, it is possible that these factors may increase need satisfaction and work engagement, as well as quality of care, in nursing teams. For example, SDT theory proposes that shared values and social support encourage a sense of belonging to a team, department and / or organisation (relatedness; Van den Broeck, Vansteenkiste, de Witte & Lens, 2008) and having sufficient resources to perform one’s job well is suggested to encourage a sense of effectiveness and competence (Van den Broeck et al., 2008). Two further factors, feeling able to voice ideas and opinions, and believing that participating in decision-making processes can make a difference, have also been related to the satisfaction of the need for autonomy and work engagement (Deci et al., 2001; Van den Broeck et al., 2008) and may be implicated in quality of care (Patterson et al., 2011). 

Furthermore, Patterson and colleagues’ (2011) study suggested that initiatives targeted at the team level within hospitals would realistically be most effective, given the importance they found on shared values and a positive climate of care within individual ward teams. More specifically, they found that different wards had different climates, with wards where staff shared a philosophy of care and felt supported by each other reporting more positive climates of care. Therefore, a PAR approach is likely to work well in this environment, given its emphasis on collaboration, supporting each other, and the development of shared aims and goals. Furthermore, the evidence presented in the preceding two sections suggests that PAR approaches are particularly useful for promoting the satisfaction of the work-related basic needs, autonomy, competence and relatedness, and developing job resources such as social support and participation in decision-making. In summary, PAR interventions designed to improve the constellation of job resources discussed here may be particularly effective for satisfying work-related needs as well as increasing work engagement and job performance.

The current study to improve work engagement in nursing staff on acute elderly NHS wards is part of a wider study funded by the Burdett Trust for Nursing which aims to improve staff experiences of caring for older people and older people’s experiences of receiving care. It is intended that the study programme be rolled out to other NHS Trusts should it be successful. Within this context, the first aim of Study 2 is based on the evidence for participatory action research presented in this chapter, as well as theoretical arguments presented in all three of the preceding chapters which suggests positive relationships between job demands, work engagement and well-being. Aim 1 is therefore as follows: 

Aim 1: To evaluate whether a group-level participatory action research intervention with nursing staff on acute elderly NHS wards is effective for increasing work engagement and well-being.

The second aim of Study 2 is based on the theoretical and empirical evidence presented in Chapter 2, and revisited above, which suggests that the presence of job resources allows employees to satisfy their work-related needs for autonomy, relatedness and competence, leading to work engagement and increased well-being (e.g. Bakker & Demerouti, 2007; 2008; Van den Broeck et al., 2010). To recap, SDT, in which these three needs are grounded, underlies engagement theory (e.g. Deci et al.,2001; Meyer & Gagne, 2008; Schaufeli et al., 2002; Van den Broeck et al., 2016) and the JD-R model of work engagement (e.g. Schaufeli et al., 2002). The proposition is that autonomy, competence and relatedness mediate between job and personal resources and work engagement. It is thus expected that these three needs will mediate between the job resources in the work environment measured by this study, social support, participation in decision-making, and the perceived balance between resources and demands, and work engagement.

In accordance with the JD-R model, social support refers to the assistance, help, and advice that work colleagues may provide each other. Autonomy is likely to mediate between social support and work engagement due to the supportive nature of colleague interactions which may provide individuals with reassurance and increase their confidence to carry out their jobs as they see fit. Competence is likely to mediate between social support and work engagement due to positive feedback from colleagues and supervisors about an individuals’ work, and relatedness is also likely to mediate due to positive interactions with colleagues and the opportunity to build a sense of trust and camaraderie. In support, Van den Broeck et al. (2010; 2016) found that all three needs were related to social support, with the strongest relationship being found between social support and relatedness, as might intuitively be expected. 

Participation in decision-making refers to the opportunity colleagues feel they have to contribute to the decision-making process, voice opinions, and have an impact on the outcome. It is likely that having the opportunity to voice an opinion and have an impact will lead to autonomy, as suggested by Bakker and Demerouti (2007), and evidenced by a participatory intervention to reduce burnout (Hatinen et al., 2007). The sense of feeling heard and valued could additionally increase self-esteem and self-efficacy, and therefore competence, as individuals may feel more confident about making decisions during their daily work tasks. Furthermore, the opportunity to discuss views and opinions with others during the decision-making process could lead to a sense of relatedness due to encouraging positive interactions, a sense of belonging, support, and the development of colleague relationships. The relationships between participation and social support are highlighted by Nielsen (2013). 

The perceived balance between resources and demands refers to the perception that individuals hold about the level of resources in their work environment generally (e.g. practical resources, support systems), in comparison to the perception they hold about the level of job demands (e.g. workload, emotional demands). If an individual perceives they have more resources than demands, they will perceive the balance to be good, whereas if an individual perceives fewer resources than demands, the balance will be perceived to be poor. Whereas social support and participation in decision-making are specific job resources, the term ‘resources’ within the variable ‘perceived balance between resources and demands’ refers to resources more generally, and therefore captures individuals’ perceptions of the general level of resources, as opposed to the level of a specific resource. This is important as within the JD-R model, a high level of job resources is theorised to buffer against the effect of job demands (Bakker & Demerouti, 2007; 2008), and therefore it is the balance between the two which is important for predicting whether positive or negative outcomes are likely. In this study, the perceived balance between resources and demands is likely to be particularly related to autonomy and competence, as having adequate resources is necessary to carry out individual tasks competently and efficiently. For example, without enough staff on a hospital ward, it may not be possible to attend to patient needs for food, water, and cleanliness, in a timely manner, which is likely to make individuals feel incompetent and unable to control their work environment. Indeed, Van den Broeck and colleagues’ (2016) recent meta-analysis found that job demands, including workload, were related to both autonomy and competence. 

The relationship between the perceived balance between resources and demands and relatedness is less clear. Van den Broeck and colleagues (2016) did not observe a relationship between the job demands, workload and emotional demands, and relatedness. The variable, ‘perceived balance between resources and demands’, however, involves a consideration of both the level of general resources, including social support which has been associated with relatedness, and the level of demands. Therefore, it is plausible that when the balance is perceived to be high, a positive relationship with relatedness is observed, whereas when it is not, no relationship, or a negative relationship, is observed. Given that this study is based on an intervention study which builds resources, it is hypothesised that individuals participating in the intervention will perceive the balance to be good, and therefore that relatedness will also be related to this variable.  

The relationship between autonomy, competence and relatedness, and engagement itself has been proposed theoretically (e.g. Bakker and Demerouti 2007; 2008), and empirically supported by Van den Broeck et al. (2010; 2016), who found a positive relationship between all three needs and engagement in both studies. The positive impact on the three needs which is purported to arise through increasing these job resources could lead to work engagement by increasing the amount of positive emotions individuals feel, increasing well-being. In accordance with broaden-and-build theory (Fredrickson, 2001), this could enable individuals to widen their thought-action repertoire in relation to how to conduct their jobs best, for example by enabling effective problem-solving of day-to-day tasks. Furthermore, increasing one’s thought-action repertoire could lead to job crafting (Bakker, 2011) and thus employees seeking opportunities and challenges which appeal to them, further increasing work engagement. In sum, theory and evidence suggests that each of the three work-related needs will mediate between each of the job resources measured in this study, and work engagement. For further discussion of the relationships involved, please see Chapter 2, and sections 4.1 and 4.2 above. 

Despite the existence of empirical, as well as theoretical, evidence to support these relationships, these previous studies have mostly relied on cross-sectional samples (e.g. Deci et al., 2001; Van den Broeck et al., 2008; 2016) which can only be used to infer associations between variables, but cannot provide evidence for the direction of the relationships involved. The current study was designed to overcome this shortcoming by allowing the investigation of the longitudinal relationships by measuring the variables at two time points. Broadly, aim 2 is therefore as follows: 

Aim 2: To evaluate whether satisfaction of the three core needs of SDT, autonomy, competence, and relatedness mediate the relationship between the job resources, social support, influence in decision-making and perceived balance between resources and demands, and work engagement (Figure 4.1).

More specifically, nine hypotheses are tested, as theory and evidence suggests that the three needs mediate generally between job resources and work engagement (e.g. Bakker & Demerouti, 2007). These hypotheses are as follows:

2. a) Autonomy will mediate the relationship between social support and work engagement
2. b) Autonomy will mediate the relationship between influence in decision-making and work engagement
2. c) Autonomy will mediate the relationship between the perceived balance between resources and demands and work engagement
2. d) Competence will mediate the relationship between social support and work engagement
2. e) Competence will mediate the relationship between influence in decision-making and work engagement
2. f) Competence will mediate the relationship between the perceived balance between resources and demands and work engagement
2. g) Relatedness will mediate the relationship between social support and work engagement
2. h) Relatedness will mediate the relationship between influence in decision-making and work engagement
2. i) Relatedness will mediate the relationship between the perceived balance between resources and demands and work engagement

[image: ]
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, displaying the positive relationships hypothesised between job resources, work-related basic needs, and work engagement 
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[bookmark: _Toc450214013][bookmark: _Toc468285948]Introduction

Work engagement is currently a very popular topic within many organisations given its association with employee well-being and performance (Halbesleben, 2010). Evaluating, boosting and sustaining employee engagement is therefore a prime concern of organisations. Many studies have investigated the possible antecedents and consequences of engagement (e.g. Halbesleben, 2010; Crawford et al., 2010), leading researchers to consider the field sufficiently well developed to warrant the development and testing of work engagement interventions (e.g. Leiter & Maslach, 2010). However, the evidence on which to base interventions is limited, although an initial scoping review revealed a variety of emerging studies (Biggs, Brough, & Barbour, 2014; Ouweneel et al., 2014). Several were found to be at the protocol stage or ongoing, indicating continuing and sustained interest in work engagement intervention research, and a shift in focus from researching theories underlying work engagement to the application of those theories in practice. No study has yet assessed the effectiveness of these interventions, however, it is hoped that doing so will stimulate debate and direct future research and practice.

[bookmark: _Toc450214014][bookmark: _Toc468285949]Research objective

The aim of this study is to conduct a narrative systematic review of the evidence for the effectiveness of work engagement interventions. In so doing, the intention is to systematically identify, review and qualitatively synthesise the evidence. It is hoped that this study will initiate discussion on the direction of future work engagement intervention research.

[bookmark: _Toc450214015][bookmark: _Toc468285950]Work engagement definitions

As discussed in the literature review (Chapter 1), there exists several different definitions of, and approaches to, work, or employee, engagement. For example, Kahn (1990) proposed that engaged employees are characterised by an ability to express themselves physically, emotionally, and cognitively in their work roles, while Maslach and Leiter (1997) proposed that engagement is the polar opposite of burnout (exhaustion, cynicism and inefficacy). Other academic, lay and practitioner perceptions of what it means to be engaged at work are also abundant (e.g. see MacLeod & Clark, 2009; Robertson-Smith & Markwick, 2009; West & Dawson, 2012). By far the most common conceptualisation of work engagement, however, is as ‘a positive, fulfilling, work-related state of mind that is characterised by vigor, dedication, and absorption’ (Schaufeli et al., 2002, p.74). This definition is accompanied by a well validated and reliable measurement tool (UWES, Schaufeli et al., 2002) and has arguably received the most empirical support to date (Hakanan & Roodt, 2010). Indeed, an initial scoping search for this study revealed intervention studies which almost exclusively employed the UWES as a measure of work engagement, suggesting the dominance of Schaufeli and colleagues’ approach. Detailed inclusion and exclusion criteria can be found in Table 5.1 (p. 0).    

[bookmark: _Toc450214016][bookmark: _Ref453572895][bookmark: _Ref453574471][bookmark: _Toc468285951]Types of work engagement interventions

The systematic review revealed four key intervention types which have been used to increase the work engagement of employees. These are described below. Since no previous classification system exists, intervention categories were identified through in-depth coding of the studies by two expert researchers (see Method, section 5.2.2 and the Coding guide, Appendix 2).
a) Personal resource building interventions – Personal resources refer to ‘positive self-evaluations that are linked to resiliency and refer to individuals’ sense of their ability to control and impact upon their environment successfully’ (Bakker & Demerouti, 2008 p.5). These include, but are not limited to, self-esteem, self-efficacy, resilience and optimism. Employees with high levels of personal resources are thought to positively appraise their ability to meet their work demands, believe in good outcomes, and believe they can satisfy their needs by engaging fully in their organizational roles. In accordance with the Job Demands-Resources Model (JD-R; Bakker & Demerouti, 2007), personal resources may directly or indirectly lead to work engagement, in the latter case by buffering against the negative effects of perceived job demands. Work engagement interventions which aim to increase personal resources may include weekly assignments aimed at building one or more factors such as self-efficacy, resilience, hope and optimism (psychological capital; e.g. Ouweneel et al., 2013), vicarious learning and role play (e.g. Carter, 2010), or education (e.g. Chen, Westman, & Eden, 2009; Sodani, Yadigari, Shfia-Abadi, and Mohammadi, 2011). The results of such interventions on work engagement have been mixed. For example, Ouweneel et al. (2013) observed a positive, significant effect for those who were initially low in engagement only, whereas Sodani et al. (2011) found significant effects in all three subcomponents. Others found no effects at all, however (e.g. Chen et al., 2009; Vuori et al., 2012).

b) Job resource building interventions – In accordance with the Job Demands-Resources model (JD-R; Bakker and Demerouti, 2007; 2008), job resources refer to physical, social or organisational aspects of the job (e.g. feedback, social support, development opportunities) that can reduce job demands (e.g. workload, emotional and cognitive demands), help employees to achieve work goals, and stimulate personal learning and development. They are predicted to lead to work engagement, well-being and performance (Bakker & Demerouti, 2008). According to the motivational process underlying the JD-R Model, job resources intrinsically motivate employees by stimulating growth, learning and development, and satisfying basic human needs for autonomy, relatedness and competence (Deci & Ryan, 2000), or extrinsically motivate employees by providing the means by which work goals can be accomplished. Furthermore, Conservation of Resources (COR) theory (Hobfoll, 2001) suggests that employees will seek to retain and increase resources they value, hence those with more resources are less likely to experience resource loss and more likely to seek further resources. Interventions which build job resources may focus on changing aspects of the physical environment (e.g. redesigning the physical layout of offices; Coffeng et al., 2014), the social environment (e.g. increasing supervisor & colleague support; Coffeng et al., 2014), or focus on increasing practical resources (e.g. number of staff, Naruse et al., 2014). The initial scoping review suggested that job resource building interventions have so far failed to find any significant effects on work engagement, however, studies have demonstrated positive, non-significant, increases in work engagement (e.g. Naruse et al., 2014), or its subcomponents (e.g. Cifre, Salanova & Rodiguez-Sánchez, 2011). 

c) Leadership training interventions – For the purposes of this review, these are interventions conducted directly with leaders, managers, and / or supervisors, with the primary intention of impacting on these individuals’ leadership abilities and skills, and with the secondary intention of impacting positively on their employees. In all of these studies, work engagement is measured in the direct employees of these leaders and managers. The assumption is that increasing the knowledge and skills of managers will increase employees’ perceived sense of job resources, motivating them to engage in their work according to the motivational hypothesis of the JD-R Model. Such interventions may include educative workshops focused on developing leaders’ problem solving strategies (e.g. Rigotti et al., 2014), and the results have been mixed. For example, Biggs et al. (2014) found positive, significant effects on work engagement when their intervention was mediated by employees’ perceptions of work-culture support and strategic alignment, whereas Rigotti et al., (2014) found a borderline significant effect in their German study but no effect in their Swedish study, despite implementing very similar interventions in both locations. These results point to the potential importance of context, and tailoring interventions to individual circumstances and organizational needs (Briner & Walshe, 2015; Nielsen, Taris, et al., 2010).

d) Health Promotion programmes – Typically, health promoting interventions encourage employees to adopt and sustain healthier lifestyles and reduce and manage stress. The physiological effects of exercise may increase well-being and work engagement and reduce stress, burnout, poor mental health, absenteeism and presenteeism (e.g. Strijk, Proper, van der Beek, & van Mechelen, 2009; Strijk et al., 2013). For the purposes of this review, ‘health promotion’ interventions refer to all interventions which aim to improve positive health outcomes and / or reduce negative health outcomes, and thus include stress reduction interventions, mindfulness based programmes and exercise programmes. The positive emotions which can follow exercise may widen individuals’ range of thoughts and actions in accordance with broaden-and-build theory (Fredrickson, 2001), and enable personal resources to be built. Mindfulness training may work similarly, by increasing resilience and self-esteem through increased non-judgemental acceptance of thoughts, feelings, and bodily sensations (e.g. Van Berkel et al.,2014). Again, health promoting interventions have demonstrated mixed results with regards to work engagement. For example, while some have revealed no effects (e.g. Hengel, Blatter, Joling, van der Beek, & Bongers 2012; Van Berkel et al., 2014), one observed a small but significant effect at both three and six months (Imamura et al., 2015), and one observed significant effects on the vigour subcomponent for a group which was highly compliant with a yoga programme (Strijk et al., 2013).  

[bookmark: _Toc450214017][bookmark: _Toc468285952]Outcomes of work engagement interventions

Work engagement outcome measures included total work engagement scores as well as scores on any of the three subcomponents, vigour, dedication and absorption. Further outcomes included those which individual studies measured. Examples include well-being outcomes such as job satisfaction, burnout, and psychological distress, measures of job resources such as autonomy, role clarity and social support, measures of personal resources such as self-efficacy and resilience, and measures of performance, such as presenteeism and sickness absence. Most measures were self-report.   

[bookmark: _Toc450214018][bookmark: _Ref453573012][bookmark: _Toc468285953]Implications for this review

The variation in work engagement interventions with regards to type, content, design and outcomes measured, as well as the need to identify the effectiveness of these interventions, had implications for the design of the search strategy and development of the inclusion criteria for this systematic review. Since the review was designed to be broad in scope, sensitive search strategies were employed which could identify all relevant material, published and unpublished, whatever the study design, intervention content and study outcomes measured (as long as work engagement was one of those outcomes). In addition, an iterative process was adopted in order to draw up the coding guide, with categories being developed, extended and revised based on the data which emerged from studies. This review will discuss the method of this systematic review in more depth before describing the results and engaging in a discussion of those results. 

[bookmark: _Toc450214019][bookmark: _Ref453573246][bookmark: _Ref453573364][bookmark: _Toc468285954]Method

[bookmark: _Toc450214020][bookmark: _Ref453250526][bookmark: _Ref453251266][bookmark: _Ref453251271][bookmark: _Toc468285955]The systematic review process

The entire process of this systematic review was carried out in accordance with The Cochrane Collaboration’s (2011) and The Campbell Collaboration’s (2010) guidelines for systematic reviews. An extensive and systematic literature search for work engagement intervention studies was conducted between May 2014 and May 2015. Published studies were identified through searching the following databases: Web of Science, MEDLINE, Scopus, Google Scholar and the International Bibliography of the Social Sciences (IBSS). Unpublished studies were identified through searching Proquest Digital Dissertations and Theses (PDD), Trove, and Thesis Canada Portal, which are the key repositories available for Master’s and PhD dissertations and cover the UK, Australia, and Canada, respectively. A manual search of relevant books (e.g. Albrecht, 2010; Bakker & Leiter, 2010) and key author websites (e.g., Schaufeli, Bakker) was also conducted. Weekly search alerts, based on the final search strategies developed for each database, enabled newly published articles to be captured and the search results updated where appropriate. The search criteria were developed following an initial scoping review, and in accordance with the inclusion criteria (Table 5.1). No constraints were placed on the search criteria in terms of years, language, type of article etc., in order to ensure the capture of all relevant material. Search criteria were developed according to the Campbell Collaboration’s (2010) and Cochrane Collaboration’s (2011) guidelines for systematic literature searching. Search strategies were developed for each database specifically, to accommodate variation in the search strategies employed by each one. Key terms common to each included ‘work engagement’, ‘intervention’, ‘group’, ‘individual’, ‘online’, and ‘web’. As an example, the final search strategy for the WEB of SCIENCE (core collection) can be found below and was the end result of in-depth research into the search strategy employed by the database, thorough brainstorming of search terms, and trial and error based on the results of those search terms. A full list of the search terms and strategies for each of the searches conducted in each database can be found in Appendix 1.  

Search strategy for WEB of SCIENCE (core collection, conducted on 08.08.14):

#1. Work engagement.topic
#2. Employee engagement. topic
#3. Job engagement. topic
#4. #1 OR #2 OR #3
#5. Group intervention. topic
#6. Individual intervention. topic
#7. Online intervention. topic
#8. Web intervention.topic
#9 Internet intervention.topic
#10. #5 OR #6 OR #7 OR #8 OR #9
#11. #4 AND #10

[bookmark: _Ref453250413][bookmark: _Ref453576693][bookmark: _Ref456719012][bookmark: _Toc468286064]Table 5.1 Inclusion and exclusion criteria for the systematic search of work engagement interventions

	Criteria
	Inclusion criteria
	Exclusion criteria

	Study designs
	Due to the wide variety of intervention types and methods employed, a diverse array of study designs will be incorporated, for example:
· Randomised controlled trials (RCT’s).
· Non-randomised controlled trials.
· Comparison studies involving an intervention group and appropriate control group e.g. equivalent / matched control group.
· All intervention delivery methods, e.g. online, face-to-face individual sessions, group sessions or a combination of the above. 
· Any variation in the duration of sessions and length of the programme. 
· Intervention studies which have not reported either pre- or post- intervention measurements or have no control / comparison group
· Ongoing / planned studies 
	None.

	Participants
	Participants must be of working age (>18 years of age) and employed within an organisation / workplace at the time of the intervention. 
	Adults who are not currently in work.

	Interventions
	All intervention studies meeting the inclusion criteria will be included.
	

	Outcome measures
	The key outcome measure will be work engagement, which is likely to be measured using the Utrecht Work Engagement Scale (UWES). Other validated engagement scales will also be included.  

	Interventions which do not include work engagement as an outcome measure, or which use a measure of engagement which is not robust or validated.   

	Duration of follow-up
	Any.
	None.

	Settings
	Organisations / workplaces which employ people. Studies may be based in any country.
	None.

	Language
	English only.
	Studies in any language other than English, unless they have an English translation.

	Publication status
	Both published and unpublished studies will be identified (e.g. from dissertations & theses, conference presentations, reports etc.).
	None. 



Following the search, the search results from each database were amalgamated using the referencing manager software, EndNote Web. References for records found through other means were added to the database, and duplicates removed. The titles and abstracts of these records were then screened to assess whether they met the inclusion criteria. The full texts of articles which passed this initial screening were obtained and authors were contacted for access or more information where necessary.

[bookmark: _Toc450214021][bookmark: _Ref453250610][bookmark: _Ref453250616][bookmark: _Ref453251355][bookmark: _Ref453573522][bookmark: _Ref453573543][bookmark: _Toc468285956][bookmark: _Toc412534982]Coding of studies 

The characteristics of each separate intervention study included in the systematic review were coded by myself according to a coding guide developed especially for this study (see Appendix 2). An independent coder (another doctoral student researching in a related field) was trained to double code a subset of these studies, all of those to be included in the meta-analysis, according to the coding guide. This provided an indication of the agreement rate between coders, and thus reliability. It was not possible for all studies included in the entire systematic review to be double coded due to the resources available. The coding guide enabled all the necessary data to be extracted from each study consistently, avoiding the natural tendency to make different coding decisions over time, or overlook important data due to different studies presenting information differently and in different places. Importantly, coding also allowed the studies to be grouped for analysis, facilitating the synthesis and comparison of results across studies. Differences between coders were resolved by discussion and consultation with a third expert where necessary (another expert). Following this process, consensus rates reached 100%. For details of the Cohen’s Kappa agreement rates before discussion, please see section 6.2.3.

Demographic information extracted were participant numbers, and the mean participant age and gender distribution at baseline. Study characteristics included the author details and document date, type of document found (published article, thesis or grey literature), country of intervention location, the industry of the organisation, and whether it was public (owned, controlled, and funded by the government) or private, the core components of the intervention (e.g. workshops, coaching, assignments), intervention type (as defined in the introduction), and intervention style (whether or not the intervention was group or individually orientated, a combined group and individual intervention, or conducted purely online). Other particulars extracted included intervention duration, design (e.g. number of groups, presence of randomisation, presence of a control / referent group), the measure of work engagement used, and whether or not results were adjusted for covariates such as age and gender, and key conclusions. 

Categories were generated for intervention type and style based on the literature review and the themes emerging from the data itself, and took into consideration the differences and similarities between the interventions. For example, when assessing a study for intervention type, particular attention was paid to how authors portrayed the aims of their interventions, as well as to the characteristics of interventions. For instance, if an author primarily focused discussion on vitality and health (e.g. Strijk et al., 2013), and the intervention was presented as a health promotion programme, the intervention was classified as such. If an author primarily focused discussion on personal resources such as self-esteem (e.g. Ouweneel et al., 2013), however, and presented their intervention as one to build personal resources, the intervention was classified as a resource building intervention.

Factors highlighted by authors which may have affected the quality, implementation and success of the intervention were also noted, such as lack of participation, mergers, redundancies, and economic adversity. More specifically, factors identified in The Cochrane Collaboration’s ‘Risk of Bias’ tool were recorded (method of randomisation, presence of allocation concealment, presence of blinding of participants and personnel, presence of blinding of outcome assessment, incompleteness of outcome data, and selective reporting of results; see also Chapter 6, section 6.3.5), as well as several other factors. These other factors were intended to provide a more complete picture of study quality, and included whether the intervention was implemented as intended (fidelity), which is important for assessing the extent of internal validity[footnoteRef:3] (Moncher & Printz, 1991), and whether there were differences between groups at baseline or between dropouts and non-dropouts. Other factors also included whether the study reported a sufficiently detailed intervention procedure, participant numbers (i.e. attendance rates, or reach), response rates, attrition rates, and outcomes. Together, this information helped build a picture of the overall quality of a study, and its strengths and limitations, and thus contributed towards evaluating the effectiveness of an intervention.  [3:  Internal validity refers to the extent to which causal conclusions about the effect of one variable on another can be drawn (Vogt & Johnson, 2011). Here, it specifically refers to the extent to which a study’s results can be attributed to the intervention rather than confounding variables or poor research design.
] 


Without considering the type of quality information discussed here, and relying purely on a statistical evaluation of results, erroneous conclusions may be drawn. For example, in their meta-analysis, Maricuţoiu et al. (2014) found a small effect of controlled interventions on employees’ burnout. While cognitive-behavioural and relaxation interventions were effective for reducing emotional exhaustion, no effect of any type of intervention was observed on the depersonalisation and personal accomplishment subcomponents of burnout. The authors concluded that tailored burnout interventions needed to be developed. However, the study did not investigate the fidelity of the interventions, therefore it is possible that effects were not observed due to interventions being poorly implemented. The absence of an in-depth quality assessment demonstrates that lack of intervention effect may be erroneously attributed to factors such as intervention type, style (e.g. whether conducted in a group or one-to-one), or design (e.g. randomised or not), whereas an assessment may reveal factors contributing to a lack of effectiveness, such as high dropout rates, poor participant attendance or an inability to schedule the intervention as planned. Therefore, it is proposed that a narrative synthesis of the systematic review results, as conducted here, is necessary alongside a statistical analysis of results (as presented in Chapter 6), to fully explore and evaluate the effectiveness of intervention studies and assess their quality. This chapter therefore supports the following Chapter (Chapter 6) which details the results of a meta-analysis exploring the effectiveness of work engagement interventions, and thus the two should be read in conjunction. 
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The systematic search revealed a total of 726 records. Following the removal of duplicates, 688 references remained. Titles and abstracts were screened, resulting in 634 records being excluded. The full text of the remaining 55 articles were obtained and further assessed for inclusion. Thirty-three of these studies (from 40 records) were assessed as meeting the inclusion criteria. Reasons for 15 records being rejected at this stage included lack of access to studies, and no measure of engagement. Figure 5.1 depicts the search results and reasons for decisions made in more detail. In accordance with the Cochrane Collaboration’s (2011) guidelines, a more detailed table describing the studies which were followed up for eligibility but eventually rejected, along with reasons for their rejection, can be found in Appendix 3a (k=15). 
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The following four sections (5.3.4-5.3.6) describe the results obtained from the literature review for each of the four types of work engagement intervention identified: 1) personal resource building interventions; 2) job resource building interventions; 3) leadership training interventions; and 4) health promotion interventions. Given the substantial differences between interventions, it is intended that structuring the review according to intervention type will facilitate a more meaningful synthesis of the data than could otherwise be achieved. Organising the review according to any of the other study characteristics would be inappropriate as they either contain too few categories (e.g. organisation type), making the synthesis of data little easier than if all studies were compared together, or too few studies within each category (e.g. intervention style), preventing meaningful comparisons from being made.

Each section describes the characteristics of interventions found within each category, the characteristics of research designs, the outcomes measured, including those besides work engagement and its subcomponents, the findings, both work engagement and non-work engagement specific, and the quality of the studies, concluding with a summary of the results. Six tables containing this information in detail can be found in Appendices 4a-4f.  
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Eight studies measured the effect of interventions to increase personal resources on work engagement, and four more were identified to be at least at the protocol stage. This section describes the characteristics of these eight completed studies (see also Appendices 4a & 4b), discusses their findings (Appendix 4c), and assesses their quality and implementation success (Appendices 4d-4f). Four of the eight studies are published research articles, two are PhD theses, one is a conference paper (Sodani et al., 2011), and one is a PDF of powerpoint slides presented at a conference (Ijntema, 2014). The studies took place in a variety of countries, two occurred in The Netherlands, and one occurred in each of Finland, Australia, the USA, the UK, Israel and Iran. The organisations in which these interventions took place were also heterogeneous, and included financial organisations, hospitals and a welfare organisation. Two studies were conducted with employees from various organisations (Ouweneel et al., 2013 & Vuori et al., 2012). More specific details regarding the design, interventions conducted, and findings will be described throughout this section.
 
Interventions covered

Six of the studies described face-to-face group interventions, one described an intervention conducted face-to-face with individuals (Ijntema, 2014), and one described an intervention conducted purely online (Ouweneel et al., 2013). The content of the interventions varied considerably, although there was some commonality between them. For example, group interventions tended to focus on learning and training, with a variety of methods being employed including role play (e.g. Carter, 2010; Vuori et al., 2012), vicarious learning (Carter, 2010), and workshops focusing on problem-solving and perspective-taking (Sodani et al., 2011). One study (Chen et al., 2009) involved a ‘systemic’ component, in which a new computer system was introduced prior to a ‘resource building’ workshop. Bishop (2013) employed a different approach, utilising the principles of appreciative inquiry (for a definition, see Workshop 1, section 7.4) to create an environment of caring, sharing and support during a retreat for older nurses. A different approach again was taken by Maclean (2013), who employed acceptance-commitment therapy (ACT) and mindfulness techniques within a group programme to improve ‘psychological flexibility’ and well-being in mental health service staff. 

The one intervention study conducted face-to-face with individuals (Ijntema, 2014) involved one-to-one professional coaching, the details of which are not yet available although the study has been completed. Ouweneel and colleagues’ (2013) online study focused on some of the same elements as the group workshops (e.g. goal-setting), as well as incorporating other elements (e.g. happiness and gratitude), and encouraged the development of skills through practical homework assignments as opposed to role-play. Both Ijntema’s and Ouweneel and colleagues’ studies also provided e-coaching. 

Interestingly, the four ongoing studies categorised in this section also employ a variety of intervention techniques, ranging from web-based training sessions (Yuan, Liu, Tang, & Zhang, 2014), to supervisor training sessions (Koolhaas, Brouwer, Groothoff, & van der Klink, 2010), to participatory action techniques (Schelvis et al., 2013). More detail on each of these interventions can be found in Appendices 4a and 4b.

Research designs

All of the studies were longitudinal; seven included three waves of data collection (pre- and post- intervention, plus follow-up), and one (Sodani et al., 2011) included two waves (pre- and post- intervention). Five of the studies were randomised at either the individual or department level, and one of these was cluster randomised (Chen et al., 2009). Three of these studies, however, did not clearly report how the randomisation procedure was carried out (Carter, 2010; Chen et al., 2009; Sodani et al., 2011), and a fourth (Ijntema, 2014) has not yet published this information. All of the studies also had a control or comparison group. Allocation concealment was claimed by one study (Vuori et al., 2012), but blinding of participants, personnel and outcome assessment was not claimed by any. This is due to the nature of the interventions, which makes it impossible to hide from participants whether they are in an intervention or control group, and is also due to researchers and informed personnel carrying out the interventions and conducting the analyses themselves. The duration of the interventions was highly variable across studies, with the time between pre- and post- measurements ranging between one week (Vuori et al., 2012) and five months (Carter, 2010). Follow-up measurements occurred between 60 days (Bishop, 2013) and eight months (Carter, 2010) after pre- intervention measurements.

Outcomes measured and findings

All of the studies measured work engagement using the UWES and thus adopted Schaufeli et al.’s (2002) definition. Three of the eight studies used the full version, the UWES-17, and three used the abbreviated version, the UWES-9. Two did not specify which version was used (Maclean, 2013; Iljntema, 2014). Seven studies provided overall work engagement scores, whereas one provided scores for the subcomponent vigour only (Chen et al., 2009). Two provided scores for all three of the subcomponents as well as for work engagement overall (Carter 2010; Sodani et al., 2011). Six of the studies also reported a variety, and sometimes extensive, range of outcomes besides work engagement and its subcomponents. Common ones included self-efficacy, job resources (e.g. social support), aspects of mental health and well-being (e.g. depressive symptoms, anxiety, job satisfaction), and performance (including sickness absence and turnover). Please see Appendix 4c for more information about the outcomes measured and findings from each study (summarised below). 

Findings relating to work engagement
In relation to work engagement and its subcomponents, significant effects were observed for two studies (Sodani et al., 2011; Bishop, 2013). Preliminary results from a third study (Ijntema, 2014) also suggest a positive influence on work engagement. No significant effects were observed by four studies (Vuori et al., 2012; Maclean 2013; Chen et al., 2009; Carter, 2010). One study found a positive effect for those initially low in engagement, but not for those medium or high in engagement (Ouweneel et al., 2013).  

Findings relating to other outcomes
In relation to the other outcomes, four studies reported positive findings. Ouweneel et al. (2013) found a stronger increase in positive emotions and self-efficacy in the intervention group compared to the control, using the Job-Related Affective Well-being scale, and a purposefully constructed measure of self-efficacy. Ijntema (2014) found positive effects on outcomes such as resilience, autonomy and task performance; the precise results have not yet been made available and it is not yet clear which measures were used. Carter (2010) observed a positive increase in task specific workplace self-efficacy and work performance between pre and post measurements, using a self-constructed scale for self-efficacy. Chen et al. (2009) noted a significant increase between the intervention and control groups in ‘means efficacy’ of users of a new IT resource, also using a scale specially developed for the study. Chen and colleagues also noted greater dissatisfaction and exhaustion in the control group, using Kunin’s Faces Scale and the MBI-GS, respectively. Vuori et al. (2012) observed no effects on career management preparedness, depressive symptoms, exhaustion, mental resources and intention to retire early. All of these outcomes were measured using standard scales, except for career management preparedness, which was measured using a scale developed specially for the study. Maclean (2013) also observed no effects on measures of psychological flexibility (using the Acceptance and Action Questionnaire; AAQ-II), value based living (Valuing Questionnaire), mental health (General Health Questionnaire; GHQ-12), job satisfaction (Michigan Organisational Assessment Questionnaire: Job Satisfaction Subscale; MOAS:JSS) and anxiety and depression (Hospital Anxiety and Depression Scale; HADS).  
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This section explores the quality of the studies, taking into account factors identified by The Cochrane Collaboration’s ‘Risk of Bias’ tool as well as several other factors (section 5.2.2). To summarise, they included whether the intervention was implemented as intended (fidelity), and whether there were differences between groups at baseline or between dropouts and non-dropouts. Other factors also included whether the study reported the intervention procedure, participant numbers, response rates, attrition rates, and outcomes. This information helped build a picture of the overall quality of a study, its strengths and its limitations, and thus contributed towards evaluating the effectiveness of an intervention. Appendices 4d-4f summarise this information for each of the eight completed studies discussed here, as well as for the four planned / ongoing studies. 

In general, all of the studies were well reported, with the interventions described in appropriate detail, participant numbers at each time point reported, and all outcomes reported. However, five studies did not provide a baseline response rate and only four provided an attrition rate. All of the studies except one (Carter, 2010) used self-report measures only, which is commonplace for this type of research. The objective measures adopted by Carter (2010) involved obtaining organisational data for the number of appointments made and products sold by branch employees. Four of the studies explicitly reported comparing intervention and control groups at baseline to determine if there were any differences. Most compared the groups in terms of demographics only and found no differences. Indeed, only one study reported a difference, and this was in education level (Ouweneel et al., 2013).

Two of the studies (Vuori et al., 2012; Maclean, 2013) evaluated the implementation of the intervention in detail, discussing aspects such as the fidelity of the intervention, the compliance of participants, reach, in terms of participant attendance, and reasons for attrition. Vuori et al. (2012) reported that their intervention was delivered according to plan in each organisation, and that they checked that control group participants complied with instructions to read literature they had been given. They found that 6% of those in the intervention group did not attend any of the workshops, and a statistical comparison of these participants with the rest of the intervention group revealed that they scored higher in career management preparedness and were more often employed by the government. To avoid selection bias, they analysed the results based on the complete sample, including no-shows. Reasons for attrition were not discussed. The authors note that as the participants were not able to be randomly selected or screened there may be a self-selection bias, and, indeed, a large majority were female, white collar workers. It is not discussed whether crossover effects from the intervention group to the control group may have occurred, however, these may have been possible due to both groups being recruited from the same organisation. 

Maclean (2013) indicates that the ACT intervention was conducted as planned by the author, and that sessions were audio-recorded and assessed by an ACT expert for competence and fidelity. 36% of intervention participants missed sessions, and reasons for attrition included sickness, bad weather, bereavement, heavy workload and competing work demands. An evaluation survey revealed that 72% thought the facilitation of the intervention was ‘excellent’, 77% thought the training was ‘very useful’, and 94% would recommend it to a friend. The author was fully involved in all aspects of the study, from recruitment to intervention facilitation to data analysis, which may naturally have implications for the robustness of results from such evaluations. The author also notes a gender imbalance (92% were female) in the intervention group and a small sample size, and speculates that the lack of effects observed may be due to the fact that the intervention is best suited to those reporting high stress and low work engagement at baseline. Few participants did so in this study. 

None of the other studies in this section discussed the implementation of their interventions in terms of fidelity, compliance, reach, reasons for attrition, and differences between dropouts and non-dropouts, thus it is difficult to evaluate their effectiveness on these factors. Since one of these studies has not yet been published (Ijntema, 2014), however, these factors may be made available for this study in due course. Interestingly, the four planned studies all report an intention to collect and evaluate data relating to the implementation of the intervention. One explicitly specifies an intention to conceal group allocation from participants (Shaw et al., 2014), minimising selection bias.  

Despite the lack of a formal process evaluation in most of the studies (i.e. an evaluation of intervention implementation), all reported study limitations and information which aids the assessment of study quality. In general, studies cited limited generaliseability, the use of self-report measures and sometimes small sample sizes as factors limiting the robustness of results. In particular, Ouweneel et al. (2013) acknowledged a self-selection bias due to participants choosing to take part in a self-enhancement (intervention) or a self-monitoring (control) group, though each group was recruited via a separate website and thus participants would not have known about the two arms to the study. Ouweneel et al. (2013) also compared dropouts from the intervention group to non-dropouts, and found that dropouts were significantly lower on self-efficacy, and almost significantly lower on positive emotions and work engagement. This is interesting given the potential for the intervention to increase scores on all three of these measures. Additionally, dropouts differed significantly in age, being younger, gender, the majority being female, and educational level, which was lower. In addition, Carter (2010) reported the announcement of a proposed corporate merger and an economic downturn during his study which may have affected scores on outcome measures. For example, it is conceivable that the number of products sold by each participant may have been directly affected by an economic downturn. 

Summary of findings from studies building personal resources

The key findings from intervention studies designed to build personal resources and increase work engagement are presented below.

Summary of evidence regarding the effectiveness of interventions to increase work engagement
Significant increases in work engagement were observed for two of the eight studies (Sodani et al., 2011; Bishop, 2013) and a third indicated a positive increase (Ijntema, 2014). One study which reported no overall increase in work engagement, did report an increase for those low in engagement at baseline (Ouweneel et al., 2013). However, these results should be interpreted in consideration with information regarding the quality of studies (see below). It should also be noted that four studies reported no effect of their interventions on work engagement. The heterogeneous nature of these interventions, and indeed their variable quality (see below), makes it difficult to compare the results or make conclusions about the types of personal resource building interventions which might be most useful for increasing work engagement. 

Summary of evidence regarding the effectiveness of studies on other outcomes 
The most common outcome measured in the studies besides work engagement was self-efficacy. A mix of other outcomes was also measured, including a variety of job resources, measures of mental health, and a mix of work performance measures. Four of the studies noted an increase in work-related self-efficacy (Ouweneel et al., 2013; Chen et al., 2009; Carter, 2010; Ilntema, 2014), and one also noted an increase in another personal resource, resilience (Ijntema, 2014). Three of these studies also noted positive increases in positive emotions (Ouweneel et al., 2013), autonomy (Ijntema, 2014) and work performance (Carter, 2010; Ijntema, 2014) in the intervention group compared to the control group, and one noted an increase in dissatisfaction and exhaustion in the control group (Chen et al., 2009). This suggests that these interventions may be effective not only for increasing work engagement, but other positive individual and organisational outcomes. However, the low number of studies reporting similar findings, and the heterogeneity of the interventions, makes it difficult to assess the robustness of these results or generalise these findings. It should also be noted that the other three studies which measured other outcomes besides work engagement reported no effects in these other outcomes, which included self-efficacy and measures of mental health. 

Summary of evidence regarding the quality of studies 
Evidence regarding the quality of studies was mixed, both in terms of reporting standards and findings. Five of the studies employed the traditional ‘gold standard’ randomised design, although this is not necessarily an indication of study quality, given that issues with implementing interventions may severely affect the ability to draw conclusions about the effectiveness of an intervention (Nielsen et al., 2007; Nielsen, Taris et al., 2010). Seven of the studies were three wave longitudinal studies. Most clearly reported intervention details and particulars concerning participant characteristics, response rates, numbers recruited, outcomes assessed etc. Attrition rates and the reasons for attrition were less well reported, and the majority of studies did not report, or only partially reported, details concerning how well the intervention was implemented in terms of fidelity, reach and compliance, though all commented to some degree on study limitations. To reiterate, the key advantage of a more formal assessment of how well an intervention is implemented is that a greater understanding of why an intervention may or may not be successful, and how that intervention may or may not work, can be gained which may then help inform the design of future interventions (Nielsen, 2013; Nielsen et al., 2007, Nielsen, Taris et al., 2010). In accordance with Nielsen and colleagues (2007), this study supports the view that journals should encourage the standard reporting of such factors alongside a traditional statistical analysis of the results as a matter of course. Indeed, it was pleasing to note that all of the planned studies discussed in this section intend to formally assess these issues, perhaps indicating an increasing trend. Completed studies which did discuss these factors mostly reported a high rate of fidelity but variable, and sometimes poor, rates of attendance, attrition and compliance. 

These results echo previous research (e.g. Nielsen, Taris et al., 2010) by highlighting the difficulties in carrying out research in dynamic environments such as organisations, where challenges may include unexpected events which impact adversely on outcomes, negotiating the terms of a research design, and motivating employees to participate and fill in surveys. Indeed, most of the studies detailed here reported such challenges (see Appendix 4f) suggesting that the relationship between the researcher and the organisation is essential for the success of interventions conducted within organisations and thus researchers and organisations need to work even more closely together in order to overcome challenges faced. Even the most carefully designed intervention will yield poor quality results if that intervention is not able to be executed and fulfilled as planned. In conclusion, it seems that the results of many of the studies discussed here may have been adversely affected by factors affecting the successful implementation of the interventions. The degree to which this may have occurred, however, is unknown. 
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Six studies measured the effect of interventions to increase job resources on work engagement. No ongoing studies were identified in this category. This section describes the characteristics of the six studies (see also Appendices 4a & 4b), discusses their findings (Appendix 4c), and assesses their quality and implementation success (Appendix 4d-4f). Five of the studies are published research articles, and one was a PDF of a conference presentation (Kawakami et al., 2012). The studies took place in a variety of countries; two occurred in Japan (Naruse et al., 2014; Kawakami et al., 2012), one in Spain (Cifre et al., 2011), one in Finland (Coffeng et al., 2014), one in Norway (Martinussen, Adolfsen, Lauritzen, & Richardsen, 2012), and one in Australia (Rickard et al., 2012). The organisations in which these interventions took place were heterogeneous, and included financial organisations (Coffeng et al., 2014), hospitals and community nursing organisations (Rickard et al., 2012 & Naruse et al., 2014, respectively), welfare services (Martinussen et al., 2012), the manufacturing industry (Cifre et al., 2011), and a web survey company (Kawakami, 2012). More specific details regarding the design, interventions conducted, and findings will be described throughout this section.

Interventions covered

Two of the studies described interventions which were conducted with individuals (Cifre et al., 2011; Naruse et al., 2014), one described an intervention with both a group and individual component (Martinussen et al., 2012), one described a group intervention which was also focused on changing the environment of the participating organisation (Coffeng et al., 2014), and two described a systemic intervention (Rickard et al., 2012; Kawakami et al., 2012). The approach and content of each intervention was quite different, although the type of job resources each aimed to increase were sometimes similar. For example, both Naruse and colleagues’ (2014) and Rickard and colleagues’ (2012) studies aimed to increase staff numbers and Cifre and colleagues’ (2011), Rickard and colleagues’ (2012), and Martinussen and colleagues’ (2012) studies all aimed, at least in part, to increase training and development opportunities. More specifically, Cifre et al. (2011) adopted an action-research approach to redesign the role of the supervisor of the intervention department and Coffeng et al. (2014) investigated the effect of a combined social and environmental intervention. The social component involved group motivational interviewing by team leaders and the physical component involved changing the work environment by creating ‘zones’, for example, coffee zones with comfy chairs and meeting zones. These two examples highlight how different interventions to increase job resources may be, and further details can be found about these, and each of the other interventions in this section, in Appendices 4a & 4b.
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Five of the six studies were longitudinal and one was cross-sectional, measuring outcomes post-intervention only (Martinussen et al., 2012). Two of the five studies measured variables pre- and post- intervention only and three included a follow-up (Cifre et al., 2011; Coffeng et al., 2014; Kawakami et al., 2012). Four of the studies were non-randomised, one was randomised at department level according to the number of employees in each department resulting in departments which were matched pairwise before randomisation (Coffeng et al., 2014), and one adopted a simple randomised controlled study approach (Kawakami et al., 2012). Neither of the two randomised studies clearly explained how this randomisation process occurred. Three studies reported a non-randomised, comparison group and one had no control group (Rickard et al., 2012). One study claimed to achieve allocation concealment (Coffeng et al., 2014), however, none claimed to achieve blinding of outcome assessment or of participants and personnel. The duration of the interventions ranged between one month (Kawakami et al., 2012) and three years (Martinussen et al., 2012). For those studies which included a follow-up, the measurement occurred between four months (Kawakami et al., 2012) and 12 months (Hengel et al., 2012) after baseline measurements. These results demonstrate variable quality across the six studies. Two employed randomised controlled designs and one was cross-sectional (Martinussen et al., 2012), preventing a statistical investigation of the success of this intervention, or the causal relationships between variables. Studies were not able to incorporate blinding of participants, personnel, and researchers, which, as stated in the discussion of personal resource building interventions, is inevitable with organisational research. 

Outcomes measured and findings

All six of the studies measured work engagement using the UWES. Two used the full version (UWES-17), and four used the abbreviated version (UWES-9). Four of the studies measured work engagement as a composite score only, one additionally measured each of the three sub-components (Coffeng et al., 2014), and one measured vigour and dedication only (Cifre et al., 2012). Four of the studies also measured a variety of other outcomes, including job resources such as autonomy (Cifre et al., 2011), social support (Rickard et al., 2012; Martinussen et al., 2012), aspects of organisational climate (Rickard et al., 2012; Martinussen et al., 2012) and culture (Martinussen et al., 2012), organisational training (Rickard et al., 2012), personal resources such as professional self-efficacy and perceived competence (Rickard et al., 2012), job demands such as workload and role conflict (Cifre et al., 2012; Rickard et al., 2012; Martinussen et al., 2012), and work-family pressures (Martinussen et al., 2012). Aspects of mental health and well-being were also commonly measured, including occupational distress (Rickard et al., 2012), emotional exhaustion (Cifre et al., 2012; Rickard et al., 2012; Martinussen et al., 2012), anxiety and depression (Cifre et al., 2012), presenteeism and absenteeism (Coffeng et al., 2014), and job satisfaction (Cifre et al., 2012; Rickard et al., 2012). Other measures included work performance (Coffeng et al., 2014) and perceived service quality (Martinussen, 2012). Please see Appendix 4c for specific details. 


Findings relating to work engagement
Four of the five longitudinal studies noted positive changes in work engagement following the intervention period. Kawakami and colleagues (2012) observed a statistically significant increase at four months for those who were initially low in engagement, and Naruse and colleagues (2014) observed a general, positive increase in work engagement over time. Cifre and colleagues (2012) noted non-statistically significant, positive increases in the two subcomponents, vigour and dedication, and Coffeng and colleagues (2014) noted a non-statistically significant increase in absorption following their physical environmental intervention. They also noted a non-statistically significant decrease in dedication for those in their combined social and physical environmental intervention group. Martinussen and colleagues’ (2012) cross sectional study observed an association between work engagement and the other variables measured, and regression analyses demonstrated that work engagement was predicted by job demands and resources after controlling for demographic variables and participation in the intervention. However, caution should be used when considering these results, given the inability of cross-sectional designs to determine causal relationships between variables. 

Findings relating to other outcomes
All of the four studies measuring other outcomes besides work engagement reported at least some positive findings, though these were not always statistically significant. Rickard and colleagues (2012) reported statistically significant increases in job satisfaction, job resources, communication and adaptability of organisational culture as well as significant decreases in psychological distress, emotional exhaustion (burnout), and job demands. These outcomes were largely measured using well known and validated questionnaires such as the General Health Questionnaire-12 (Goldberg & Williams, 1991) to assess distress, the Maslach Burnout Inventory to measure emotional exhaustion (MBI, Schaufeli et al., 1996), and the Job Content Questionnaire (JCQ, Karasek et al., 1998) to measure job resources. Communication and adaptability of the organisational culture was measured using a scale which has yet to be validated, although it demonstrated excellent reliability (Rickard et al., 2012). Given the lack of control or comparison group in this study, however, it cannot be ascertained whether these results would have been observed whether or not the intervention took place, and thus the results should be interpreted with caution. Cifre and colleagues (2011) noted statistically non-significant positive increases in the job resource, innovation climate, using the relevant items in the FOCUS Organisational Culture Questionnaire (Van Muijen et al., 1999). They additionally noted positive increases in the personal resources, self-efficacy, using a scale adapted from a generalised self-efficacy scale (Schwarzer, 1999), and perceived competence, using the MBI–General Survey (Schaufeli et al., 1996). All of these scales demonstrated acceptable, or higher, reliabilities (Cifre et al., 2012). Coffeng et al (2014) observed an increase in task performance in those exposed to the social environmental intervention only, and a decrease in contextual performance for those in the combined intervention, using the validated Individual Work Performance Questionnaire (IWPQ, Koopmans et al., 2013). Finally, Martinussen et al’s (2012) cross-sectional study concluded that collaboration increased significantly in the intervention group but that perceived service quality did not. Collaboration was measured by a five item scale developed specially for this study and which demonstrated acceptable reliability (alpha= >.70). However, no exploration of this scales’ validity was reported. Service quality was assessed via two items, one of which was again specially formulated. 

The overwhelming majority of these results are positive, suggesting that interventions which aim to increase work engagement by increasing job resources may have a variety of other positive effects. However, it is worth interpreting these results in light of the quality of the studies, which has been alluded to in this and previous subsections, and which will now be discussed in more depth below. 
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This section explores the quality of the six studies building job resources. As in the previous section, it takes into account factors identified by The Cochrane Collaboration’s ‘Risk of Bias’ tool, as well as several other factors such as how well the intervention was implemented and whether there were differences between groups at baseline or between dropouts and non-dropouts. Other factors also included whether the study reported pertinent information such as the intervention procedure, participant numbers, response rates, attrition rates and outcomes. Appendices 4d-4f summarise this information for each of the studies. The quality of the research designs is discussed in section 5.3.4.2 above and thus will not be discussed again here. 

All of the studies, except one, were well reported, with the interventions described in appropriate detail, including participant numbers at each time point and all outcomes. The one study which did not report the intervention in much detail was an unpublished study described in a PDF version of a powerpoint presentation which had been presented at a conference. Baseline response rates were provided by four of the five longitudinal studies. The way in which participants are recruited can affect the ability to provide a baseline response rate, and this explains why one study did not provide such rates. Kawakami et al. (2012) recruited participants until a certain number was reached (1200), all of whom completed the baseline questionnaire. As a sampling frame and target population were not employed, it was not possible for a baseline response rate to be provided. Of those who did provide a baseline response rate, Rickard et al. (2012) reported the lowest rate, 13.7%, for participants within one of their two intervention hospitals, and Naruse et al. (2014) reported the highest rate, 77.4%, for participants across both intervention and control groups. Four of the five longitudinal studies provided attrition rates, or information from which attrition rates could be calculated. Notably, one reported no loss due to attrition at all (Cifre et al., 2011), which may reflect the low numbers in the intervention group at baseline (n=9). Rickard et al. (2012) did not provide an attrition rate, which may have been due to the nature of the systemic intervention and the degree of turnover in the intervention hospitals during the study period (28-45%).  

All of the studies used self-report measures only. Two studies reported assessing groups for pre-intervention differences. Cifre et al. (2011) found that the control group was higher in work overload at baseline and that they perceived training to be better quality than the intervention group. Kawakami et al. (2012) found significantly more males in the control group. These results may indicate bias in the results obtained.  

One study provided a detailed evaluation of the implementation of the intervention (Coffeng et al., 2014), discussing factors such as the fidelity of the intervention (i.e. the extent to which the interventions were implemented according to protocol), reach (i.e. the percentage who attended / used the interventions at least once), dose delivered and received (i.e. the extent to which the interventions were delivered and the frequency with which the interventions were attended / used, respectively) and reasons for attrition. Indeed, this study published a separate process evaluation to discuss these issues (Coffeng et al., 2013). None of the other studies provided such a discussion. 

Coffeng et al. (2014) reported the reach of their study to vary between 45% (physical environmental condition) and 76% (social environmental condition) and considered this reasonable. Mean satisfaction with the combined social and physical environmental condition was 6.9 (out of 10), with team leaders giving a significantly higher rating for the group motivational interviewing (GMI) sessions. The mean dose delivered was 92% for the social environmental condition and 88% for the physical environmental condition, which was also considered acceptable. The less than 100% rates were due to 75% of four GMI sessions being delivered in the social condition, and an inability to apply posters to walls and install curtains in the physical condition. Fidelity was 83% in the social condition, which was due to not all planned GMI sessions being carried out. Fidelity was 60% in the physical condition due to additional lighting having to be installed in coffee corner zones, ‘sitting balls’ becoming unstable over time, bar chairs being added to standing meeting tables, and a table tennis table having to be removed from a ‘Hall Zone’. Team leaders stated several barriers to GMI training, including low support from management, no time to practise GMI, and resistance from employees and reported non-attendance to be due to lack of time and a perception that the training wasn’t useful. Employees also mentioned lack of time as a reason for non-attendance, as well as being on holiday. Barriers to the physical environmental condition included time constraints, difficulty in using the zones which were created, and lack of motivation to use the zones. Coffeng et al. (2014) also noted that males, and highly educated workers, were overrepresented, which does not represent the general Dutch population, and thus could bias the results. This careful, in-depth analysis illustrates how difficult it is to implement interventions in organisations, and how important providing this information is, as it may help to explain the non-significant results observed and feed into the design and delivery of future intervention studies. 

Kawakami et al. (2012) was the only other study to provide some indication of compliance, and reported that 50% or less of the intervention group accessed the web-based information resource about stress, which formed their intervention. They also reported that 24% of the control group accessed information about stress from elsewhere, which may have biased the results. Cifre et al. (2011) noted limitations to the quality of their study, including a very low sample size in the intervention group, and management choosing the intervention group. Similarly, Naruse et al. (2014) reported that the community nursing organisation they worked with chose intervention agencies based on their degree of perceived motivation to engage and Rickard et al. (2012) reported a very small sample size in their matched sample (n=13, hospital 1; n=19, hospital 2), which can affect the robustness of results. This is likely to have been due to the high staff turnover rate during the intervention. Nevertheless, the matched sample was found to be representative of the nursing population in terms of age and gender, increasing the robustness of the results. 

Although study limitations were discussed by each study, these discussions cannot replace a formal assessment of how well an intervention is implemented. The results discussed here illustrate the many challenges involved in carrying out interventions with organisations and the insights that can be provided by process evaluations. Indeed, it would be easy to erroneously attribute the reasons for the lack of observed effects without taking process evaluations into account (see Nielsen et al., 2007; Nielsen, Taris et al., 2010; and Chapter 4 for a deeper discussion of the value of process evaluations). Again, the evidence presented here suggests that researchers should endeavour to conduct such evaluations as a matter of course. This would be useful for directing further research and developing the field more swiftly than would otherwise be possible. 

Summary of findings from studies building job resources

The key findings from intervention studies designed to build job resources and increase work engagement are presented below.

Summary of evidence regarding the effectiveness of interventions to increase work engagement
Significant increases in work engagement were observed for one study only, and this was for a subset which was initially low in engagement (Kawakami et al., 2012). Some non-statistically significant positive increases in work engagement or its sub-components were noted in three other studies (Naruse et al., 2014; Cifre et al., 2012; Coffeng et al., 2014).  One study reported no significant effects (Rickard et al., 2012) and one was cross-sectional, preventing an evaluation of the effect of the intervention. Once again, the limited number, heterogeneous nature, and variable quality of these interventions, makes it difficult to compare the results or make conclusions about the types of job resource building interventions which might be most useful for increasing work engagement. 

Summary of evidence regarding the effectiveness of studies on other outcomes 
Four studies measured a large variety of other outcomes, including job resources, personal resources, mental health, and performance, using mainly well validated questionnaires. Rickard et al. (2012) found increases in job satisfaction, job resources, communication and adaptability of organisational culture, and decreases in psychological distress, emotional exhaustion and job demands, Cifre et al. (2011) found increases in innovation climate, self-efficacy and perceived competence, Coffeng et al. (2014) found an increase in task performance and Martinussen and colleagues’ (2012) cross-sectional study concluded that collaboration increased. One negative finding was apparent, with Coffeng et al. (2014) noting a decrease in contextual performance. This suggests that interventions to increase work engagement by building job resources may have many positive outcomes. However, the lack of a control group in one study, and pre-test measures in another, limits the ability to draw robust conclusions about the effects of interventions. Furthermore, and as noted above, the lack of the number of studies reporting similar findings, and the heterogeneity of the interventions, increases the difficulty in assessing the robustness of results or generalising findings. 
Summary of evidence regarding the quality of studies 
Evidence regarding the quality of studies was mixed, both in terms of study designs and reporting standards. One study was presented as a powerpoint presentation, and contained limited information regarding study quality, making it difficult to assess the robustness of results (Kawakami et al., 2012). Two of the studies adopted a randomised, controlled design (Coffeng et al., 2014; Kawakami et al., 2012), however, one study did not contain a control group (Rickard et al., 2012) and one did not collect baseline measures (Martinussen et al., 2012). Most studies clearly reported intervention details and particulars concerning participant characteristics, response rates, numbers recruited and outcomes assessed. As seen in previous sections, attrition rates and reasons for attrition were less well reported, and the majority of studies did not report, or only partially reported, details concerning how well the intervention was implemented in terms of fidelity, reach and compliance. Indeed, only one study explored this latter topic in depth (Coffeng et al., 2014), and published an article focused on it. This study reported variable rates of fidelity, reach and provision of the interventions as planned across the intervention conditions which highlighted the difficulties in carrying out research in organisational environments. Challenges included lack of time, intervention materials being inappropriate, and lack of support from management. Similar challenges have been reported by studies in other sections and again highlight the importance of the relationship between the researcher and the organisation for the success of interventions. Moreover, the importance of carrying out a detailed evaluation of the implementation of interventions is illustrated by the ability to consider, and perhaps explain, the lack of effects observed by Coffeng et al.’s (2014) study in light of this evaluation. In conclusion, the evidence presented here supports Nielsen’s work (e.g. Nielsen et al., 2007; Nielsen, Taris et al., 2010; and Chapter 4) and thus it seems imperative that all researchers carrying out work engagement interventions should aspire to carrying out process evaluations. This may help speed the process of discovering how and why interventions work and developing successful interventions in future. 

[bookmark: _Toc450214029][bookmark: _Toc468285962]Leadership training interventions 

Five separate studies measured the effect of leadership interventions on the work engagement of direct employees of managers and supervisors. One further study was identified to be ongoing. This section describes the characteristics of the five studies which have been completed (see also Appendices 4a & 4b), discusses their findings (Appendix 4c), and assesses their quality and implementation success (Appendices 4d-4f). Two of the five studies were published research articles (Angelo & Chambel, 2013; Biggs et al., 2014), one was a PhD thesis (Kmiec, 2010), and two were described in a report (Rigotti et al., 2014). The studies took place in a variety of countries, one occurred in Australia (Biggs et al., 2014), one in Portugal (Angelo & Chambel, 2013), one in Germany (Rigotti et al., 2014), one in Sweden (Rigotti et al., 2014), and one in the USA (Kmiec, 2010). The organisations in which these interventions took place included the fire service (Angelo & Chambel, 2013), the police service (Biggs et al.,2014), and a manufacturing organisation (Kmiec, 2010). One study was conducted with employees from both private and public organisations (Rigotti et al., 2014). More specific details regarding the design, interventions conducted, and findings will be described throughout this section.

Interventions covered

Two of the five studies were purely group interventions, and three consisted of both a group and an individual component (Biggs et al., 2014; Rigotti et al., 2014). Although the interventions varied between studies, key elements were common to many. In particular, the group component of interventions tended to take the form of a series of workshops providing psycho-education on a range of different topics (e.g. stress, coping strategies, leadership styles, communication, social support, work-life balance). This was coupled with a problem solving action element involving leaders developing plans to deal with problems they identified, implementing them, and reviewing them on an ongoing basis. The additional individual component in three of the studies involved individual coaching for leaders. As part of this, Rigotti and colleagues’ (2014) two studies involved observations of leaders and individual feedback on these. Further details can be found in Appendices 4a and 4b). The one intervention which is ongoing did not report the intervention in enough detail to determine whether both a group and individual element are involved, or what these components might consist of (White, Wells, & Butterworth, 2014).

[bookmark: _Ref453252304]Research designs

All of the studies were longitudinal, three were two wave, and two were three wave (Rigotti et al., 2014). One study was randomised at the district level (Angelo and Chambel, 2013), however, the randomisation process itself was not specified. All of the studies contained a comparison group and two had a matched comparison group (Rigotti et al., 2014). One study contained only a non-matched control group and one study contained a wait list control group (Angelo & Chambel, 2013). Allocation concealment and blinding of participants, personnel and outcome assessment was not possible given the research designs and nature of the interventions, which makes it impossible to conceal from participants whether they are in an intervention or a control group. The duration of the interventions varied considerably across studies, ranging from 90 days (Kmiec, 2010) to 14 months (Rigotti et al., 2014). For the two studies which were three wave, follow-up measurements occurred 20 months after pre- intervention measurements, and this was six months after post-intervention measurements (Rigotti et al., 2014). 

Outcomes measured and findings

All of the studies measured work engagement using the UWES. Two of the five studies used the full version, the UWES-17, one used the abbreviated version, the UWES-9 (Biggs et al., 2014), and two used a six item version of the UWES (Rigotti et al., 2014), which contained two items for each sub-domain and which has demonstrated high reliability (Schaufeli, Bakker & Salanova, 2006). Three studies provided results for overall work engagement only (Biggs et al. 2014; Rigotti et al., 2014), one provided results for work engagement as well as one of its sub-components, dedication (Kmiec, 2010), and one provided results for vigour and dedication only (Angelo & Chambel, 2013). Four of the studies also reported a variety and extensive range of other outcomes, including job resources such as social support, autonomy and role clarity, job demands such as workload and organisational stressors, aspects of leadership such as leadership styles and support, aspects of well-being such as exhaustion, stress and job satisfaction, and aspects of performance, such as sickness absence and turnover intentions. Specific details pertaining to each study can be found in Appendix 4c.

Findings relating to work engagement
None of the studies observed significant differences between groups. In relation to work engagement or its subcomponents, however, four studies observed positive, albeit non-significant, increases (Appendix 4c). Rigotti et al. (2014) noted borderline significant results between intervention and control groups in their German study, but found no such differences in their Swedish study. Kmiec (2010) noted higher work engagement and dedication in the intervention group, with the difference between groups widening over time. However, these results should be interpreted with caution given that no significant differences were observed across time in either of the groups. Angelo and Chambel (2013) reported a marginal increase in vigour, and Biggs et al. (2014) noted positive effects on work engagement when their intervention was mediated by employees’ perceptions of work-culture support and strategic alignment. These results suggest that interventions designed to increase the work engagement of employees by providing leadership training to managers may be effective. An exploration of the quality of these studies may provide insight into why the positive results observed were not significant, and will be discussed in section 3.4.4 below.  

Findings relating to other outcomes
Three of the four studies which reported measuring findings other than work engagement reported positive results. Angelo and Chambel (2013) noted a significant increase in social support using the well validated Job Content Questionnaire (Karasek et al., 1998), as well as a significant increase in chronic demands, using a measure developed specially for the study. Biggs et al. (2014) noted an increase in work-culture support using a recently developed measure, and also noted an increase in chronic demands using a well-known and well validated measure (Wall, Jackson & Mularkey, 1995). Rigotti et al. (2014) found that leadership behaviour, self-efficacy and team climate improved in both their German and Swedish studies, using a variety of scales, several of which were validated in Norway (e.g. measures of fair leadership & occupational self-efficacy). The reliabilities of these measures were all high. Sustained effects of leadership behaviour were not observed over time, however.  Rigotti and colleagues’ (2014) Swedish study also noted increases in role clarity and autonomy, using the Copenhagen Psychological Questionnaire (COPSOQ-II; Pejtersen, Søndergård Kristensen, Borg & Bjorner, 2010) and a measure developed by Guest, Isaksson & de Witte (2010), respectively. Both of these measures demonstrated acceptable reliability (>.70). The use of less well known measures raises questions about the reliability and validity of the measures in comparison to more established measures, and makes comparing the results of studies measuring similar variables with different measures difficult. Indeed, the use of a varied set of variables and measures across the studies discussed in this section makes it difficult to draw conclusions, however, what is apparent is that positive effects were observed. This suggests that leadership training may have a wide range of beneficial effects for employees beyond simply work engagement.   

[bookmark: _Ref453575395]Quality of the studies

This section explores the quality of the studies, taking into account factors identified by The Cochrane Collaboration’s ‘Risk of Bias’ tool, as well as several other factors such as how well the intervention was implemented and whether there were differences between groups at baseline or between dropouts and non-dropouts. Other factors also included whether the study reported pertinent information such as the intervention procedure, participant numbers, response rates, attrition rates and outcomes. Appendices 4d-4f summarise this information for each of the six completed studies, as well as for the one ongoing study in this section. The quality of the research designs is discussed in section 5.3.5.2 above and thus will not be discussed again here. 

In general, all of the studies were well reported, with the interventions described in appropriate detail, participant numbers at each time point reported, and all outcomes reported. However, one of the five studies did not provide a baseline response rate (Angelo & Chambel, 2013) and two did not provide an attrition rate (Angelo & Chambel, 2013; Kmiec, 2010). The baseline response rates ranged from low (24.2%, Biggs et al., 2014) to very high (93.8% for the intervention group, Kmiec, 2010), with the majority between 60-75%. Attrition rates were quite high, 92.6% in Rigotti and colleagues’ (2014) Swedish study, 56% in Biggs and colleagues’ (2014) study, and 45.8% in Rigotti and colleagues’ German study. All of the studies used self-report measures only, which is commonplace for this type of research. Two of the studies statistically compared intervention and control groups at baseline and both found differences between them. Angelo and Chambel (2013) observed significantly higher social support in the control, and Biggs et al. (2014) noted that rank and tenure was significantly higher in the intervention group and that supportive leadership and work-culture support was significantly lower. A further two studies noted differences between groups at baseline but did not test these statistically (Rigotti et al., 2014).       

Two of the studies (Rigotti et al., 2014) evaluated the intervention in detail, discussing aspects such as the fidelity of the intervention, the compliance of participants, participant attendance, and reasons for attrition. Two more discussed some of these issues to a lesser degree. In particular, Rigotti et al. (2014) compared how well their study was implemented in Germany and Sweden. They found that there was less variation in how the intervention was conducted across teams in Sweden, as opposed to Germany, however, the number of teams taking part in each aspect of the intervention differed, ranging from 50% for diary writing to 100% for team workshops and observations. Less than 50% of team leaders in Sweden volunteered for coaching, which may have been due to leaders having participated in a leadership programme previously.

In contrast, in Germany, the intervention was much harder to carry out as planned, due to some teams lacking internet access and being unreachable by phone. Scheduling of workshops was also difficult due to study teams residing in different cities. To some extent, the intervention had to be tailored to individuals to overcome these issues. In Germany, however, most leaders did take part in coaching sessions and the number of teams participating in each aspect of the intervention ranged from 66%, for leaders’ workshops and coaching sessions, to 100% for team workshops, one of the leaders’ workshops, and the observation component. Three intervention teams did not participate at all, and drop out was highest for the diary writing component. Heavy workloads, time pressures and periods of restructuring were cited as reasons for why it was difficult to schedule workshops. For both studies, the authors checked that participants had not changed roles over the course of the intervention, for example, from team member to team leader, which could have affected the results.

Participants in both studies reported satisfaction with the training and that it had met its aim to positively change leaders’ behaviours. Interestingly, in Germany, 4 out of 10 leaders considered coaching as being the most positive aspect of the training, suggesting that when leaders agreed to undergo coaching, it proved useful. In both studies, there were several reasons which may have impinged on the success of the intervention. In Germany, additional projects, including health promoting projects, were occurring alongside the intervention, which should be taken into account when interpreting the results. Furthermore, 33% of leaders reported a lack of resources, 54% reported ongoing construction work, 59% moved during the intervention and almost all teams reported team changes. In Sweden, leaders felt that the duration of the intervention (16m) was too long as momentum was lost between intervention activities, several leaders reported a lack of support from direct managers, and the number of team members participating in each component of the intervention varied, making it difficult for individuals to get the most out of the intervention. 

A comparison between intervention drop-outs and non-dropouts was not conducted, however, a comparison between control dropouts and non-dropouts was conducted, and revealed several differences; in Germany, dropouts tended to be women, reported fewer cognitive demands and symptoms of stress and higher well-being, and reported leaders which were less transformational and more abusive. In Sweden, dropouts had higher workloads and cognitive demands and, like those in Germany, reported better well-being. In addition, they reported greater opportunities for skill utilisation.  It would be interesting to know whether similar attrition bias would have been observed in the respective intervention group dropouts. Taken together, these findings once again illustrate how difficult it is to organise and implement interventions in organisations, and how difficult it is to interpret the results in light of problems implementing the intervention, and differences between groups, both at baseline and post-intervention.   

Kmiec (2010) reported two unforeseen events which may have impacted on the results of this empowerment programme: 1) a pay and technical restructure occurred during the first 30 days of the 90 day intervention; and 2) a plant fire occurred during the last 30 days. This latter factor increased the workload of employees and the amount of overtime workers engaged in. An increase in physical labour was also noted, as well as motivational issues and problems concerning individuals' performance.  

Once again, the evidence presented here indicates that the lack of a process evaluation can lead to variable reporting standards, making it difficult to assess the robustness of results and fully evaluate the success of interventions. The detailed information provided by two of the six studies in this section enables a much deeper understanding of why certain intervention components may or may not have been successful, and again, this should be encouraged as standard when reporting intervention studies.  

Summary of findings from leadership training interventions 

The key findings from intervention studies designed to provide leadership training for leaders and increase the work engagement of employees are presented below.

Summary of evidence regarding the effectiveness of interventions to increase work engagement
No significant differences were observed between groups in relation to work engagement or its subcomponents, for any of the studies. However, positive increases in these outcomes were noted across four studies. Kmiec (2010) and Rigotti et al. (2014) noted an increase in overall work engagement scores, Biggs et al. (2014) noted increases in work engagement when mediated by employees’ perceptions of work-culture support and strategic alignment, Angelo & Chambel (2013) noted an increase in vigour, and Kmiec (2010) noted an increase in dedication. This suggests that leadership training may have a positive effect on the work engagement of employees. 
However, and as noted in other sections, the differences between interventions, and their variable quality (see Finding 3), makes it difficult to compare the results or draw definitive conclusions about the effectiveness of leadership training for increasing work engagement. 

Summary of evidence regarding the effectiveness of studies on other outcomes 
In relation to outcomes besides work engagement, positive increases were observed for social support (Angelo & Chambel, 2013), work-culture support (Biggs et al., 2014) and leadership behaviour, team climate, and self-efficacy (Rigotti et al., 2014). This suggests that leadership training interventions may have wider reaching positive effects beyond work engagement. However, the low number of studies reporting similar findings, and the use of less well-known and widely validated measures in some studies, makes it difficult to assess the robustness of the results or generalise the findings.

Summary of evidence regarding the quality of studies 
The quality of studies was variable, in terms of reporting standards and findings. None of the studies employed a randomised design, though this is not an indication of study quality, as previously discussed (see Chapter 4 and above sections), and three were two-wave only. The inclusion of additional measurement time points can contribute towards a more robust assessment of causality. Most studies clearly reported intervention details and particulars concerning participant characteristics, response rates, numbers recruited and outcomes assessed. Attrition rates and the reasons for attrition were less well reported, and four studies did not report, or only partially reported, details concerning how well the intervention was implemented in terms of fidelity, compliance, and attendance, though all commented to some degree on study limitations.  Those studies which did discuss these factors reported a variety of factors which may have affected the success of interventions, and which should be taken into account when interpreting the results, from variable attendance rates and degrees of fidelity, to organisational restructuring and unexpected adverse events such as the plant fire during Kmiec’s (2010) study. Once again, these results highlight the difficulties in carrying out research in dynamic environments such as organisations. 
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Seven studies measured the effect of health promotion interventions on work engagement, and two more were identified to be ongoing (Wiezer, Roozeboom, & Oprins, 2013; Ebert et al., 2014). As with all the above sections, this section describes the characteristics of the seven completed studies (see also Appendices 4a & 4b), discusses their findings (Appendix 4c), and assesses their quality and implementation success (Appendices 4d-4f). Five of the seven studies are published research articles, three of them took place in The Netherlands, one in the USA, and one in Japan. Two are PhD theses (Biggs, 2011; Calitz, 2013). The organisations in which these interventions took place were variable; one took place in two hospitals (Strijk et al., 2013), one in construction organisations (Hengel, 2012), one in a Chemical company (Aikens et al., 2014), one in research institutes (Van Berkel et al., 2014), one in the police service (Biggs, 2011), one in an IT company (Imamura et al., 2015), and one approached participants from a variety of welfare organisations in which social workers might work (Calitz, 2013). 

Interventions covered

Six of the seven studies focused on health promotion involved a group component, and three of these also involved an individual component (Strijk et al., 2013; Hengel et al., 2012; Van Berkel et al., 2014). One study involved only an individual component (Imamura et al., 2015). Despite these similarities, the interventions themselves were quite different. One consisted of a two day psycho-education and active learning programme focusing on work engagement, burnout, stress and job satisfaction (Calitz, 2013), one consisted of a guided yoga and aerobic exercise programme, a personal vitality coach, and the provision of free fruit around the workplace (Strijk et al., 2013), one involved group empowerment sessions, individual sessions to lower the physical workload of construction workers, and a rest-break tool to encourage the taking of rest-breaks (Hengel et al., 2012), one comprised stress management training (Biggs, 2011), and two involved mindfulness training accompanied by homework exercises and e-coaching (Van Berkel et al., 2014; Aikens et al., 2014). One of these mindfulness training interventions took place virtually, with participants gathered in one room and the trainer delivering each session via the Web (Aikens et al., 2014). Van Berkel and colleagues’ study also involved the provision of free fruit and snacks, a buddy system to encourage social support, and supporting materials such as a web page and logbook. The study which involved an individual component only was web-based and consisted of a weekly 30 minute training session in stress management skills using cognitive behavioural therapy techniques. Homework was optional. 

One of the ongoing studies also involved a group component (Wiezer et al., 2013). This was described as a ‘serious gaming’ intervention which aimed to raise managers’ awareness of their role in developing the work engagement of their employees and in managing work-related stress. In contrast, Ebert et al. (2014) describe an internet and mobile based stress management intervention which consisted of 8 sessions focused on problem solving and emotion regulation which individuals could take via the Web, and which were supported by an e-coach. Individual coaching, whether via email or face-to-face, seems to be a popular form of supporting health promotion interventions, appearing in over half of the interventions discussed here (two of the completed interventions and both of the ongoing ones). Further details pertaining to each study can be found in Appendix 4a & 4b).   
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Six of the studies were longitudinal and included three waves of data collection, and one was two wave (Biggs, 2011). All except two (Biggs, 2011; Calitz, 2013) were randomised; four were randomised at the individual-level using a computer algorithm / special computer software, and one was cluster randomised at department level (Hengel et al., 2012). It is not known how the cluster randomisation occurred, although it is specified that an independent researcher undertook the randomisation process. All of the randomised studies had a control group allocated by the randomisation procedure. The non-randomised study had both a matched and a non-matched comparison group (Biggs, 2011). Allocation concealment was impossible in all studies due to the nature of the interventions, as individuals were inevitably aware of which group they were allocated to due to having to attend and participate in sessions. One study claimed to achieve blinding of outcome assessment due to the data analyst not being informed which group participants were in (Strijk et al., 2013). However, blinding of participants and personnel was not reported in any study. The duration of the interventions ranged between 32 hours (Calitz, 2013) and seven months (Biggs, 2011), with follow up measurements ranging between one month (Calitz, 2013) and 12 months (Hengel et al., 2012) after pre-intervention measurements.  

Outcomes measured and findings

All of the seven studies, except one, measured work engagement using the UWES. Three used the full version (UWES-17), and two used the abbreviated version (UWES-9). The one exception used the Shirom Vigour Scale (Aikens et al., 2013), which is a measure of engagement which, like the UWES, measures a physical aspect (physical strength), a cognitive aspect (cognitive liveliness), and an emotional aspect (emotional energy). Of the five studies employing the UWES, two measured total work engagement only (Imamura et al., 2015; Van Berkel et al., 2014), two measured each of the three sub-components as well as providing an overall score (Calitz, 2013; Hengel et al., 2012), one measured vigour as well as overall work engagement (Strijk et al., 2013), and one measured each of the three subcomponents but not total work engagement (Biggs, 2011). Six of the studies also measured a variety of other outcomes, including job resources such as social support (e.g. Hengel et al., 2012), personal resources such as resilience (Aikens et al., 2014), coping strategies (Biggs, 2011), and job demands such as workload (e.g. Hengel et al., 2012). Aspects of mental health and well-being were also commonly measured, including need for recovery (Hengel et al., 2012 & Van Berkel et al., 2014), mindfulness (Van Berkel et al., 2014 & Aikens et al., 2014), perceived stress (Aikens et al., 2014), sickness absenteeism (Strijk et al., 2013; Imamura et al., 2015), and anxiety and depression (Biggs, 2011). One study measured productivity (Strijk et al., 2013), and one measured work performance (Imamura et al., 2015). Specific details about each study can be found in Appendix 4c. 

Findings relating to work engagement
Two studies measuring total engagement observed a statistically significant increase in scores (Calitz, 2015; Imamura et al., 2015). Calitz (2013) also observed a significant increase in vigour and dedication. Strijk et al. (2013) observed a statistical increase in vigour for those who were highly compliant with guided yoga sessions (those who attended more than the mean number of sessions for the whole group, in this case 10.4 out of 24). This same study also observed a non-statistical, but positive increase in vigour at 12 months (Strijk et al., 2013) for those who had undergone guided yoga and workout sessions, whether or not they were highly compliant. Another study also observed a non-statistical increase in vigour (Aikens et al., 2014). 

Findings relating to other outcomes
In relation to the other outcomes, three studies reported positive findings, one reported an unexpected adverse finding (Hengel et al., 2012), and two reported no statistically significant effects (Biggs, 2011; Van Berkel et al., 2014). Strijk et al. (2013) found a significant, positive effect on general vitality for the high compliance yoga group (in addition to the significant positive effect observed for this group on work-related vitality discussed in the previous subsection, using relevant items of the widely used quality of life measure, the RAND-36). Aikens et al. (2014) reported a significant decrease in perceived stress using the Perceived Stress Scale (PSS-14), and increases in mindfulness and resiliency, using the Five Facets of Mindfulness Questionnaire (FFMQ) and the Connor-Davidson Resilience Scale (CD-RISC), respectively. Imamura et al. (2015) observed a borderline significant effect on sick leave days during the past three months but no significant effect on work performance, which was measured using one item from the World Health Organisation (WHO) Health and Work Performance Questionnaire (HPQ). They also found that change in depression partly mediated the effect of the intervention on work engagement, but not sick leave days. Unexpectedly, Hengel et al. (2012) noted a significant increase in physical workload at six months, as measured by items from the Periodical Health Screenings survey for construction workers (Hengel et al., 2012) and speculated as to how the economic crisis, fear of job loss and the subsequent lack of commitment to the programme and higher than expected attrition rate may have influenced this. Taken together, these results show a mixture of positive and negative outcomes which were measured by a variety of scales. 

[bookmark: _Ref453575411]Quality of the studies

In keeping with each of the above three sections dealing with personal resource interventions, job resource interventions and leadership interventions, this section explores the quality of health promotion interventions. It takes into account factors identified by The Cochrane Collaboration’s ‘Risk of Bias’ tool as well as several other factors such as how well the intervention was implemented and whether there were differences between groups at baseline or between dropouts and non-dropouts (see section 2.2). Other factors also included whether the study reported pertinent information such as the intervention procedure, participant numbers, response rates, attrition rates and outcomes. Appendices 4d-4f summarise this information for each of the four studies which have been completed, as well as for the two ongoing studies. The quality of the research designs is discussed in section 5.3.6.2 above and thus will not be discussed again here. 

In general, all of the studies were well reported, with the interventions described in appropriate detail, participant numbers at each time point reported, and all outcomes reported. Four studies provided a baseline response rate (Aikens et al., 2014; Biggs, 2011; Calitz, 2013; Imamura et al., 2015) and the others provided response rates post-intervention and at follow-up. Baseline rates ranged between 22.5% (Aikens et al., 2014) and 66.7% (Calitz, 2013). Post-intervention and follow-up response rates were provided by the other studies and reached 68% in all cases. One study achieved very high response rates across groups and time points (range=86.8%-93.8%, Van Berkel et al., 2014). Five studies provided an attrition rate, which ranged between 5.3% for the period between pre- and post- intervention (Aikens et al., 2014) to 31.2% (Imamura et al., 2015). All of the studies used self-report measures only, and thus are subject to the usual risk from common method bias when doing this type of research. Five of the seven studies explicitly reported comparing intervention and control groups at baseline to determine if there were any differences. Two found no differences (Strijk et al., 2013; Van Berkel et al., 2014), however, one found the intervention group to be higher educated (Hengel et al., 2012). Biggs et al. (2011) noted that there were more females, younger workers, workers with shorter tenure, fewer shift workers and workers with fewer previous physical health claims in their non-custodial control group. They also noted that this group reported higher autonomy, greater equal opportunities between males and females and mentoring opportunities, and lower stressors. In contrast, Biggs’ (2011) custodial control group were lower on scores for a particular style of coping only. These differences between groups are likely due to the non-randomised design of the study, and suggest non-equivalent control groups. 

Six of the studies evaluated the implementation of the intervention in at least some detail, discussing one or more aspects such as the fidelity of the intervention, the compliance of participants, reach, in terms of participant attendance and the representativeness of the population taking part, and reasons for attrition. Strijk et al. (2013) reported that the protocol was largely followed in both intervention locations associated with this study (Amsterdam & Leiden), and a large amount of the planned yoga and workout sessions were provided (72.3% & 96.3% respectively), as well as 100% of the Personal Vitality Coach (PVC) visits. The reach for the yoga, workout and PVC visits were all above 70% (proportion of workers who participated in at least one session; 70.6%, 63.8% and 89.6%, respectively). The reach was 52% when considering those who accessed all three intervention components at least once, and this was higher in Amsterdam (59.2%) than Leiden (36.8%). The attendance rates were 44.8% for the workout sessions (mean number of sessions attended: 11.1 out of 24), with no real difference between locations, and 51.7% for the yoga sessions (mean number of sessions attended: 10.4 out of 24), with attendance being higher in Leiden (63.2%) than Amsterdam (46.5%). Reasons for not attending yoga sessions included lack of time, a dislike of yoga, health complaints, and session timings being outside work hours (in Leiden). Reasons for not attending a workout session were similar, but additionally included a perception of already doing enough exercise, and the sessions being held too far away (in Leiden). The attendance rates in Leiden may have been higher due to these employees already reporting an appreciation of yoga and exercise, suggesting a greater motivation to attend sessions. Training guidance was also rated higher in Leiden, which may have encouraged workers to maintain attendance at sessions. Strijk et al. (2013) suggest that attendance rates may have been even higher in Leiden if top level management had communicated their support to supervisors and team leaders in writing, as they did in Amsterdam. Nevertheless, workers across both locations reported being satisfied with all three components of the intervention, rating them all between 7 and 8 out of 10. The results for completers versus non-completers did not show any significant differences on any of the variables, suggesting minimal bias due to attrition. 

Unlike Strijk and colleagues, Hengel et al (2012) noted that protocol was not always followed, with physical therapists not always delivering sessions individually and the intervention rationale not always being conveyed. 39% were reported to have attended less than three training sessions and the rest-break tool was filled in by less than 50%. Participants reported difficulty in filling in the rest-break tool which may explain why it was not used more. Participants also reported dissatisfaction with the empowerment trainer and suggested that empowerment sessions could have been improved by supervisors and management being involved. This is similar to Strijk and colleagues’ (2013) findings. In addition, in Hengel and colleagues’ (2012) study, feeling supported by management may have enabled some of the advice suggested during empowerment sessions to be carried out by workers, as it was reported that the economic crisis and fear of job loss may have prevented workers from committing to the programme, for example by taking more breaks. Indeed, one of the participating companies had to make workers redundant and offer the remaining ones a temporary contract, which could have greatly affected their motivation to engage in the programme. 

Van Berkel et al. (2014) reported similar compliance and satisfaction scores to Strijk et al. (2012). They found that their mindfulness intervention was attended at least once by 81.3% and 54.5% were highly compliant (attended 75% of 8 sessions). 6.3% were highly compliant with e-coaching (75% of 8 sessions), and 8% were highly compliant with weekly homework exercises (75% of five 30 minute sessions per week). Satisfaction ratings were similar to those for Strijk and colleagues’ (2013) study also, with e-coaching scoring 6.8 (out of 10) and training scoring 7.5. This may reflect the fact that the intervention was implemented well in terms of the mindfulness training, but less well in terms of the e-coaching and time invested in homework. The study results suggested that a better relationship between the participants and the trainer could improve satisfaction with similar interventions in future. More detailed results of the process evaluation of this study can be found in Appendix 4c. Van Berkel et al. (2014) note that the lack of study effects may have been due to the healthy population who took part, who may have been less motivated to engage if they didn’t feel they needed to change anything about their lifestyle or well-being. In addition, constantly changing group members and dynamics may have hindered the development of the trainer-participant relationship, thus decreasing participant motivation to attend and engage in homework exercises. As in Hengel and colleagues’ (2012) study, redundancy was also a factor, with individuals being ‘outsourced’ and reorganisations occurring, leading to job insecurity and decreased motivation to invest time in the intervention. Other reasons for non-attendance included sick leave and inflexible working hours. 

Aikens et al. (2014) did not explicitly discuss the fidelity of the programme, in terms of the extent to which it was carried out according to protocol, however, compliance, in terms of attendance rates, was discussed. 17.6% completed 50% of the course and attended an average of 6.33 (out of 8) sessions and 82.4% completed ≥75% and attended 7.4 sessions. Mindfulness homework exercises were carried out less often as the intervention progressed, but time spent on them averaged 13 minutes a day (1.5 hours a week).  As with the above studies, job insecurity was a factor which may have affected the motivation of employees to engage, with redundancies occurring two weeks before the start of baseline assessments and during follow up data collection. Reasons for attrition included work commitments and clashing schedules. Stronger effect sizes were noted for those who’d completed ≥75% of the course (30% greater) and this difference was attributed to the effect of practising at home some of the exercises learned during the intervention. Unfortunately, a 12 month follow up, which may have helped explore these results, was not conducted to prevent overburdening employees. Finally, satisfaction with the programme was higher than noted in the other studies in this section, and averaged 87%. 

Biggs (2011) also discussed reasons which may have affected the intervention success. In this study, financial constraints and the impracticality of removing staff from operational duties meant that only one workshop could be scheduled at each intervention site, and even then employees had to leave regularly during sessions in order to return to work. Similar to Rigotti and colleagues’ (2014) two studies, other projects were running concurrently, leading to ‘project fatigue’ and scepticism regarding the possibility of change. A comparison of dropouts with non-dropouts revealed lower vigour and dedication in dropouts, and higher burnout, suggesting attrition bias. High turnover and relocation of participants was also a factor, the latter of which could have led to crossover effects, and it was reported that there was a disconnection between the messages espoused by the intervention and manager’s actions.

Imamura et al. (2015) provided a briefer discussion of factors which may have affected the implementation of their intervention. They stated that it was implemented online as planned and that there was no transferral of participants between groups. However, they acknowledge that crossover effects could have occurred due to participants in the control group receiving information about the intervention from members of the intervention group. They also suggest that the effect of the intervention could have been diminished by providing stress management tips to the control group. In terms of attendance and compliance, 64.8% participants completed all six sessions and 24.4% submitted all six homework assignments, with 2.7 assignments being completed on average. Reasons for attrition and a comparison between dropouts and non-dropouts are not reported. No other details regarding intervention implementation were reported. 

Taken together, these results demonstrate the difficulties in carrying out organisational research. Carrying out randomised controlled interventions in dynamic, changing organisations, where individuals, teams, departments and the organisation as a whole may have different motivations, goals and aspirations, is an ongoing challenge. The effect on the degree to which interventions can be implemented successfully is clear in the five studies discussed in this section, with several studies reporting sub-optimal response and attrition rates, limited attendance at, and engagement in, sessions, and a climate of economic and job insecurity. Nevertheless, it may again be concluded that detailed process evaluations, as were carried out by four of the five studies, offer a means of exploring how and why interventions may or may not have been successful, and may enable future researchers to anticipate and plan for at least some of the challenges and difficulties typically faced.  

Summary of findings from studies promoting health

The key findings from intervention studies designed to promote health and increase work engagement are presented below.

Summary of evidence regarding the effectiveness of interventions to increase work engagement
Both Calitz (2013) and Imamura et al. (2015) noted a significant increase in work engagement and Calitz (2013) also observed a significant increase in vigour. Strijk et al. (2013) noted a significant increase in vigour for participants who were highly compliant with guided yoga sessions, and this study also noted a positive effect on vigour at 12 months across high and low compliant participants. None of the other studies reported any significant increases in work engagement or any of its subcomponents. This suggests that it may be better to offer interventions only to those who are motivated from the outset to take part, however, this may lead to those who could potentially benefit from the interventions not having the opportunity to do so.

Summary of evidence regarding the effectiveness of studies on other outcomes 
Three studies reported positive findings which were related to outcomes besides work engagement. Imamura et al. (2015) reported a borderline significant decrease in number of sick days taken, Strijk et al. (2013) reported a significant positive effect on general vitality, and Aikens et al. (2014) reported a decrease in perceived stress, and an increase in mindfulness and resiliency. Perhaps future studies could investigate whether longer follow up periods post-intervention are needed to observe positive effects on work engagement. It is possible that variables such as perceived stress and resiliency may mediate between baseline and follow-up work engagement scores and that the length of follow up in these studies was not long enough to observe these effects. An unexpected, significant, increase in physical workload was noted in Hengel and colleagues’ (2012) study, which may have largely been the result of external factors affecting the success of the intervention, such as job insecurity and an associated lack of commitment to the programme. These results suggest that health promotion interventions can indeed have positive effects, but that how well the intervention is implemented and complied with is crucial to its success. 

Summary of evidence regarding the quality of studies 
The quality of the studies in this section was quite similar across five of the studies, all of which conducted a longitudinal, three wave, randomised controlled study. Three of these detailed the study design in a published protocol, which is recommended by The Cochrane Collaboration. These five studies also reported intervention details, and particulars including participant characteristics, response rates, numbers recruited, and outcomes assessed. Attrition rates and the reasons for attrition were also well reported. Two published a separate, very detailed process evaluation (Strijk et al., 2013; Van Berkel et al., 2014), and the other three discussed the implementation of the interventions as part of a final published paper. These studies also reported variable rates of attendance and compliance which differed depending on the aspect of the intervention. For example, higher rates were observed for the core parts of the interventions, such as yoga sessions or workout sessions, and lower rates were observed for compliance and use of supporting components such as homework and e-coaching. Four of the five studies also noted the concurrent economic downturn and job insecurity as factors which may have contributed to these results. Taken together, these results highlight the difficulties in carrying out research in dynamic organisations, which are affected by the wider economic and social climate, factors which cannot be controlled by researchers even when the most rigorous designs are planned. Nevertheless, and as noted in previous sections, a close researcher-organisation relationship throughout the study period may help to mitigate at least some of the difficulties that may arise, and which were frequently cited, such as lack of support for the intervention by management, and lack of time. The extent to which such factors may have impinged on the success of the interventions cannot be ascertained, however, the evidence presented here suggests that carrying out process evaluations is an important part of intervention research and could lead to valuable new insights into intervention design which future research could capitalise on. 


[bookmark: _Toc468285964]Summary 

This study aimed to systematically identify, narratively review, and qualitatively synthesise the evidence for the effectiveness of work engagement interventions. The evidence revealed was mixed, with statistically significant results found by some, and process evaluations revealing varying success regarding intervention implementation. The interventions were very heterogeneous in terms of content and design, nevertheless, it was possible to broadly categorise them into four types according to their intervention characteristics: 1) personal resource building interventions designed to increase individuals’ positive self-evaluations, and thus self-efficacy, resilience and optimism; 2) job resource building interventions designed to increase aspects of the work-related physical or social environment, such as feedback, social support and autonomy; 3) leadership training interventions designed to improve the abilities and skills of leaders; and 4) health promotion interventions designed to improve positive work-related outcomes, such as well-being, performance and work engagement. The following subsections summarise the results for each type of intervention. These will be explored in more detail, and in relation to the wider literature and meta-analysis results, in Chapter 10. 

[bookmark: _Toc450214032][bookmark: _Toc468285965]Effectiveness of personal resource building interventions on work engagement

Studies measuring the effectiveness of personal resource building interventions on work engagement revealed some promising results, with two studies finding significant, positive effects on work engagement and a further study finding a positive effect for those initially low in engagement. Just under half of the studies also reported positive findings relating to other factors such as the experience of positive emotions, self-efficacy, resilience and autonomy. These results suggest that personal resource building interventions may have positive effects on both personal and job resources as well as work engagement. However, overall the results were inconsistent, with over half of the studies demonstrating no positive effects. The studies were similar in terms of some intervention characteristics, with most involving some form of group learning and training programme (e.g. role play, problem-solving and perspective-taking workshops). Two offered e-coaching. The studies differed in terms of location, setting, study participants, duration and approach, with one study using mindfulness techniques and another incorporating a ‘systemic’ approach (the organization wide introduction of a new IT system). This makes it difficult to compare the interventions or generalise the results beyond these individual studies. 

In terms of design, the quality of the studies was high, with all of the studies containing a control or comparison group and all measuring work engagement both pre and post intervention. A deeper investigation into the quality of the studies revealed that many did not include, or only partially reported, a process evaluation, thus it was not always clear how the success of intervention implementation may have affected the results. However, where factors concerning reasons for attrition, compliance, or adverse events were reported, the implications on the results could have been severe. Consequently, it is impossible to determine whether the results observed were due to factors concerning intervention design and content, variables not measured by interventions, or factors concerning the implementation of interventions. Furthermore, the quality of the studies was further impacted by small sample sizes, reliance on self-report data, and the use of non-equivalent comparison groups and selective sampling strategies. These factors raise questions about the validity of citing these studies in support of the effectiveness of work engagement interventions.

[bookmark: _Toc450214033][bookmark: _Toc468285966]Effectiveness of job resource building interventions on work engagement

Almost all of the studies conducting job resource building interventions demonstrated non-significant positive effects on work engagement. The only significant effect was observed for those initially low in engagement (Naruse et al., 2014). The results were also mixed in terms of the subcomponents of work engagement, with one study noting increases in vigour and dedication (Cifre et al., 2011), and one study noting an increase in absorption and a decrease in dedication (Coffeng et al., 2014). The fact that different studies measured different aspects of work engagement, and the number of studies within this section is small, makes it difficult to draw conclusions. 

Furthermore, the heterogeneity between the studies was large, with studies varying in terms of location, setting, intervention components and style of delivery. This makes it difficult to determine which factors might promote the success of job resource interventions as, for example, interventions may have been conducted in groups or with individuals, and may have involved an action-research component, redesigning job roles or redesigning the work environment. The job resources which each intervention intended to increase also varied, making it impossible to determine which may be the most effective targets. For example, different studies observed increases in innovation climate, social support, autonomy, opportunity for professional development, and organisational flexibility and communication. Future studies would benefit from including such measures in order to better determine the effect of interventions on these factors and their relationship with work engagement. 

Study designs were generally of lower quality than in previous intervention categories, with one being cross-sectional (Martinussen et al., 2012), and one lacking a control group (Rickard et al., 2012). In addition, all measures were self-report and response rates varied dramatically, from very low (<15%) to good (>75%). Most studies did not assess differences between intervention and control groups at baseline, which could have been a source of bias, particularly as the intervention groups in some studies were selected by the participating organisations. Sample sizes were also small in some studies. Only one study provided a process evaluation (Coffeng et al., 2014), making it difficult to assess the underlying reasons for the results observed in the other studies. All studies reported factors which may have impacted the results negatively, from high staff turnover to lack of staff motivation to comply with interventions to not all sessions being delivered as planned. Other barriers to the success of interventions included lack of time, annual leave, a perception that the intervention wouldn’t be useful, and a lack of resources to deliver an intervention. 

[bookmark: _Toc450214034][bookmark: _Toc468285967]Effectiveness of leadership training interventions on work engagement

Four of the five studies which conducted leadership training interventions demonstrated positive effects on work engagement and / or its sub-components, however, none of these effects were significant when compared to a control group. The studies were heterogeneous in terms of location, setting, duration and design, but were broadly similar in terms of intervention style (group) and components (e.g. psych-educational workshops, problem solving training, coaching). All but one study (Angelo and Chambel, 2013) adopted a non-randomised approach and all employed a matched or non-matched comparison group. All of the studies which compared groups at baseline found differences between them, suggesting biased results. The quality of the studies was further reduced by poor response and attrition rates in some studies, lack of attrition bias assessment, and difficulties implementing interventions as planned. In fact, only two of the five studies reported a detailed process evaluation, preventing an evaluation of reasons affecting the success of interventions in the other studies. One study in particular noted two unforeseen events which were likely to have negatively impacted the results and reduced their robustness (Kmiec, 2010). 

[bookmark: _Toc450214035][bookmark: _Toc468285968]Effectiveness of health promotion interventions on work engagement

Two of the seven studies investigating the effect of health promotion interventions on work engagement observed a statistical increase in scores (Calitz, 2013; Imamura et al., 2015). Calitz (2013) also observed a statistical increase in vigour and dedication, and Strijk et al. (2013) noted a statistical increase in vigour for those who achieved above average attendance at sessions and a non-statistical increase in vigour in all intervention participants, irrespective of their attendance rate. The robustness of the results was questionable owing to the high level of heterogeneity between the studies in terms of location, setting, duration, and intervention components. All but two of the studies adopted a randomised design and contained a randomised control group, however, this does not necessarily mean that these studies achieved the highest quality, given the difficulties that many of them noted with implementing the interventions. Differences between intervention and control groups were observed by two studies (Hengel et al., 2012, Biggs, 2011), which should be considered when interpreting the results. Blinding of outcome assessment was claimed by one study (Strijk et al., 2013). 

The quality of reporting was high, with all studies providing response rates at either baseline or post-intervention and follow-up, and most providing attrition rates and a detailed process evaluation. Response rates varied from very low (<25%) to the highest seen across all four categories of studies (>85%) however, attrition rates, where reported, were low. Process evaluations revealed that interventions were implemented as planned, but that reach and compliance was sometimes poor. Key issues raised which may have negatively impacted the results were job insecurity, redundancy, lack of time, a sense of lack of support from top management, and changeable group dynamics, with one study reporting that participants were sometimes forced to leave sessions in order to attend to urgent work demands (Van Berkel, 2014). 

Overall, the quality of research designs amongst this cluster of studies was high, with all studies including a control group, most of which were randomised. However, the quality of intervention implementation varied, and events which are likely to have adversely affected the results were frequently cited. It is therefore not possible to determine whether the lack of effects on work engagement were due to aspects of the study design or intervention components, or confounding variables, or a combination of these factors. Regardless, these studies suggested that the success of interventions is reliant on the ability of researchers to establish and maintain very good relationships with the top management of participating organisations, as well as with their employees and lower level managers. The communication of this support to employees by senior managers themselves also appears to be key.  

Taken together, the results in the above section suggest that a definitive conclusion regarding the effectiveness of interventions on work engagement cannot be reached, and it is not yet possible to determine which types of intervention may be most effective. The heterogeneity of the studies means that the results cannot be generalised beyond the samples studied and the inconsistent reporting of process evaluations makes it difficult to evaluate why an intervention may or may not have been successful. Nevertheless, it is promising that some studies observed positive effects, and it is encouraging that planned studies intended to conduct process evaluations. To progress the field and uncover those factors which are important for the success of work engagement interventions, process evaluations should be conducted alongside statistical evaluations as a matter of course.

A discussion of the findings of all four types of intervention is presented in Chapter 10, section 10.1. This discussion integrates the findings of this narrative systematic review with the findings from the meta-analysis presented in Chapter 6, and draws general conclusions about the effectiveness of work engagement interventions as a whole, and considers whether intervention type and quality have an impact. It concludes with a discussion of the theoretical, research, and practical implications of this study, as well as limitations.   

[bookmark: _Toc468285969]An evaluation of the effectiveness of work engagement interventions: A meta-analysis

[bookmark: _Toc431470126][bookmark: _Toc468285970][bookmark: _Toc406750013]Introduction

This study follows on from the systematic review of the effectiveness of work engagement interventions discussed in Chapter 5. This systematic review identified and gathered all the available work engagement interventions to date, both published and unpublished. A narrative review of the evidence suggested that it is not clear whether work engagement interventions are effective or not, with some studies reporting positive results, some reporting negative results, and some reporting no effects. In addition, issues regarding intervention implementation were paramount, with many studies citing poor response, attendance, and attrition rates as well as major adverse events (e.g. mergers, redundancy, economic downturn) which may have impinged on the success of interventions. To my knowledge, no other reviews of work engagement interventions exist, hence this narrative review offers a novel insight into the field and particularly supports previous research suggesting the incorporation of process evaluations alongside a statistical evaluation as a matter of course in order to explore how and why interventions work (Nielsen et al., 2007; Nielsen, Randall et al., 2010). 

In order to quantitatively synthesise these results, and investigate further whether work engagement interventions are successful, meta-analytic techniques will be used. It is hoped that a moderator analysis investigating the intervention type (i.e. job resource building, personal resource building, leadership training and health promotion interventions) and style (group, individual and online interventions) will help to explore the reasons why some interventions may be more successful than others. The benefits of incorporating a meta-analysis alongside a narrative systematic review are discussed in Chapter 3, section 3.5.1, and will not be discussed again here. This chapter will describe in detail the method used to identify, select and meta-analytically evaluate studies which were initially identified by the systematic review. The results section will describe the findings and will be followed by a summary and a conclusion. The study findings are further discussed in Chapter 10.

[bookmark: _Toc413261245][bookmark: _Toc431470127]

[bookmark: _Toc468285971]Research objective

The purpose of this meta-analysis is to quantitatively synthesise the systematically identified evidence (see Chapter 5) for the effectiveness of work engagement interventions. It is hoped that by conducting a meta-analysis, this study will initiate discussion on the direction of future work engagement intervention research.

[bookmark: _Toc413261246][bookmark: _Toc431470128][bookmark: _Toc468285972]Work engagement definition

As discussed in Chapter 2, Schaufeli and colleagues’ (2002) approach to work engagement will be adopted for the purpose of this systematic, meta-analytic review. To recap, they view work engagement as ‘a positive, fulfilling, work-related state of mind that is characterised by vigor, dedication, and absorption’ (Schaufeli et al., 2002, p.74), and this approach has arguably received the most empirical support to date (Hakanan & Roodt, 2010). The narrative systematic review found that intervention studies almost exclusively employed the UWES as their measure of work engagement, suggesting the dominance of this approach. This meta-analysis is based on a methodologically appropriate subset of all the studies included in this narrative systematic review. Since most studies adopted the UWES, and those which did not contained a measure with a physical, emotional and behavioural component (e.g. Shirom Vigour measure; Aikens, 2014), the results will be able to be more meaningfully synthesised using meta-analytic techniques than otherwise would have been possible. 

[bookmark: _Toc413261248][bookmark: _Toc431470130][bookmark: _Toc468285973]Outcomes of work engagement interventions

Work engagement outcome measures included total work engagement scores as well as scores on any of the three subcomponents, vigour, dedication and absorption. No other outcomes were investigated as part of this meta-analysis, which is in accordance with the research objective. The lack of consistency of other outcomes measured between studies also precludes the possibility of meaningfully meta-analytically evaluating the effect of work engagement interventions on these variables. 


[bookmark: _Toc413261249][bookmark: _Toc431470131][bookmark: _Toc468285974]Implications for this review

The above introduction has highlighted several factors which had implications for this review. Most of these were discussed in Chapter 5, section 5.1.5, and will not be repeated here. However, an additional implication was necessary. Stricter inclusion and exclusion criteria had to be adopted in order to enable the results from individual studies to be meta-analytically synthesised. This resulted in only a subset of the 33 studies found by the systematic review being able to be included in this meta-analysis (k=20). Of prime concern was that each study had both an intervention and a control group, had measured work engagement both pre- and post-intervention, and had reported all the results necessary to calculate an effect size. This review will now discuss the method of this meta-analytic review in more depth before describing the results, engaging in a discussion, and finishing with a conclusion. 

[bookmark: _Toc413261247][bookmark: _Toc431470129][bookmark: _Toc468285975][bookmark: _Toc431470132]Moderators of work engagement interventions

The primary aim of this meta-analysis is to determine whether work engagement interventions are effective. In order to investigate the results further, a moderator analysis will be conducted. This will investigate whether interventions with certain characteristics are more effective than others. One of these moderators will be intervention type, which consists of four categories, job resource building interventions, personal resource building interventions, leadership training interventions and health promotion interventions. These were described in Chapter 5, section 5.1.3. and will not be described again here. Other moderators will include the style of the interventions (i.e. group, individual, online), and whether the interventions were conducted in public or private organisations. Please see section 6.2.6. below for further details about these moderators.  

[bookmark: _Toc468285976][bookmark: _Toc406750014]Method

[bookmark: _Toc431470133][bookmark: _Ref453574069][bookmark: _Toc468285977]Literature search and inclusion criteria

An extensive and systematic literature search for work engagement intervention studies was conducted in accordance with The Cochrane Collaboration’s (Higgins & Green, 2011) guidelines. The method for this search was reported in Chapter 5, section 5.2, hence it will not be repeated here. Following the systematic review and screening process, 33 studies were identified as meeting the inclusion criteria (see Figure 5.1, Chapter 5, Section 5.2). Meta-analysis, however, requires stricter methodological inclusion criteria due to the statistical methods involved, hence these 33 studies were further screened, and only included if they met the following three additional criteria: 
· contained a control or comparison group
· measured work engagement both pre-intervention and post-intervention
· [bookmark: _Toc406750016]all the results necessary to calculate an effect size were able to be obtained either from the paper or from contacting authors 

The 13 studies which were excluded, and reasons for their exclusion, can be found in Appendix 3b. 

[bookmark: _Toc468285978][bookmark: _Toc431470134]Coding of studies 


Each of the intervention studies which met the final inclusion criteria was coded according to a coding guide developed especially for this study (see Appendix 2). This process was reported in Chapter 5, Section 5.2.2, and will not be reported again here. Further to categorising studies according to intervention type and style, it was considered pertinent to categorise the studies included in the meta-analysis according to other criteria. These included additional moderator variables, such as whether the intervention was conducted in a private or public organisation, and variables which may have affected the robustness of the results, such as whether or not the study was randomised or had utilised the intention-to-treat (ITT) principle for the analysis (see Section 6.2.7, ‘Sensitivity analyses’ below). For a full list, detailed description of, and rationale for, each of the study variables extracted, please see the coding guide in Appendix 2. Table 6.1 presents the key characteristics of each of the 20 included studies. More detailed information about each of these studies can be found in Appendices 4a-4e. Some of the information in the table below is repeated, however, it is provided again here for clarity and ease of identifying which studies were included. 

[bookmark: _Ref453602581][bookmark: _Ref453602563][bookmark: _Toc468286065]Table 6.1 Key characteristics of the studies included in the meta-analyses (k=20)
	Reference
	Doca type
	Setting
	Designb
	Durationc 
	Intervention type
	Intervention style
	Core Intervention components

	Aikens et al., 2014
	P
	USA, chemical company
	R 
	7 weeks
	Health promotion
	Group 
	Virtual mindfulness sessions, homework, progress tracking survey, e-coaching

	Angelo & Chambel, 2013 
	P
	Portugal, fire service
	R
	4 months
	Leadership training
	Online & group 
	Three day stress management workshop for supervisors with educational and action components

	Biggs, 2011 

	T
	Australia, police service
	NR
	7 months
	Leadership training
	Group
	Participatory action research - six workshops involving psychoeducation and cognitive behavioural therapy based skills training (topics included stress, social support, career development & work-life balance)

	Biggs et al., 2014 
	P
	Australia, police service
	NR
	7 months
	Leadership training
	Group

	Action-learning workshops over five days, involving education, a practical project & individual coaching

	Calitz, 2013

	T
	South Africa, social work
	NR
	32 hours
	Health promotion
	Group
	Two days of group sessions covering work engagement, job satisfaction, burnout, stress etc.

	Carter, 2010
	T
	Australia, 
financial services
	RM 
	5 months
	Personal resource building 
	Group
	‘Forum theatre’ (vicarious learning), ‘rehearse for Reality’ (role play), ‘entertainment education’ (DVDs of ‘actors’ participating in role plays)

	Chen et al., 2009 
	P
	Israel, unknown organization

	CR (units)
	2 weeks
	Personal resource building 
	Group 
	Conservation of resources (COR) intervention -  five days of technical training before a new computer system was installed

	Cifre et al., 2011 
	P
	Spain, manufacturing
	NR
	6 months
	Job resource building
	Individual
	Action-research approach to redesigning supervisor’s role, increasing employee awareness of job training completed, job training

	Coffeng et al., 2014 
	P
	Finland, financial services
	R
	6 months

	Job resource building
	Group 
	Combined social and environmental intervention – ‘Vitality in Practice’ zones created (e.g. coffee zones, meeting zones), group motivational interviewing by team leaders, physical activity and relaxation encouraged

	Hengel, et al., 2012

	P
	The Netherlands, construction sites
	CR 
	3 months
	Health promotion

	Group &
individual
	Individual training sessions to lower physical workload, rest-break tool, group empowerment sessions

	Imamura et al., 2015
	P
	Japan, IT company
	RCT
	3 months
	Health promotion 
	Online & individual
	Six week online cognitive behavioural therapy programme, voluntary homework & feedback from a Clinical Psychologist

	Kmiec, 2010 
	T
	USA, manufacturing
	NR
	90 days
	Leadership training
	Group
	Education, skills practice & self-coaching via classroom teaching & online learning

	Naruse et al., 2014
	P
	Japan, 
Community nursing
	NR
	6 months
	Job resource building
	Individual 
	Skill-mix intervention -  nurses offered an assistant for community visits

	Ouweneel et al., 2013

	P
	The Netherlands,
Various organizations
	NR
	8 weeks
	Personal resource building
	Online, individual
	Weekly assignments (e.g. goal setting)

	Rigotti et al., 2014 
	G
	Germany, various
	NR
	14 months
	Leadership training
	Group
	Lectures including work & health, co-operation & goal-setting, leader training, including observations of leaders, feedback, & coaching 

	Rigotti et al., 2014
	G
	Sweden, unknown organizations
	NR
	14 months
	Leadership training
	Group
	As above

	Sodani et al., 2011 
	G
	Iran, welfare organization
	RMP
	Unknown 
	Personal resource building 
	Group
	Nine creativity learning group sessions focused on problem solving and perspective taking 

	Strijk, et al., 2013
	P
	The Netherlands,
two academic hospitals
	R
	6 months
	Health promotion 
	Group &
individual
	Personal coach, yoga & aerobics, free fruit

	Van Berkel, et al., 2014
	P
	The Netherlands, two research institutes
	R
	6 months
	Health promotion
	Group & individual
	Group mindfulness training, goal-setting, homework, individual e-coaching, free fruit and veg snacks, buddy system, supporting materials (e.g. web page, logbook)

	Vuori et al., 2012

	P
	Finland,
various organizations
	R
	1 week
	Personal resource building  
	Group 
	Active learning, role playing, social modelling


aType of document: P=Published in a peer reviewed journal; G=Grey literature; T=PhD thesis
bDesign: R=Randomised allocation at the individual-level; CR=Cluster randomised allocation at the level of departments / units; RM = randomised matched groups; RMP=randomised matched pairs; NR=Non-randomised allocation 
cDuration: length of time between the pre-intervention measurement and the first post- intervention measurement

[bookmark: _Toc431470135][bookmark: _Ref456253837][bookmark: _Ref456257816][bookmark: _Toc468285979]Coding accuracy and intercoder agreement

[bookmark: _Toc406750018]An independent coder, a doctoral researcher also researching in the field of Work Psychology, double coded all of the studies to be included in the meta-analysis according to the coding guide in Appendix 2. This included coding studies for descriptive information about studies (e.g. study setting, design, age & gender of participants), and assessing studies for risk of bias (extracting information regarding, for example, selection bias, attrition bias & reporting bias, see section 6.3.5). The agreement rate between coders was assessed using Cohen’s Kappa, a commonly reported agreement metric for categorical data which indicates the percentage agreement between two independent coders over and above agreement expected by chance (Cohen, 1960). Values may lie between -1.00 and +1.00, with 0 indicating agreement expected by chance alone, +1.00 indicating perfect agreement, and -1.00 indicating perfect disagreement. According to Orwin (1994), values between .40 and .59 indicate fair agreement, values between .60 and .74 indicate good agreement, and values greater than .75 indicate excellent agreement. 

Each coder’s initial ratings for each study characteristic extracted were entered into the statistical software package, SPSS (version 22), and Kappa was calculated using this programme. All of the initial agreement rates for descriptive study characteristics were above .60, except one, which was .44 (for intervention style). Many were above .75 and approached 100% agreement (e.g. for document type, industry type, and number of intervention and control groups present). All of the initial agreement rates for risk of bias characteristics were .52 or above, with two reaching 100% (for assessments of whether blinding of participants and personnel occurred, and the overall summary judgement of a study’s risk of bias, see section 6.3.5). All of the differences between coders were resolved by discussion and consultation with a third expert where necessary (another expert). Following this process, consensus rates reached 100%. Since all of the study characteristics were extracted by both coders for all of the studies included in the meta-analyses, and all disagreements were discussed and resolved, no differences were left which were not eventually agreed.   

Although the Cochrane Collaboration do not routinely recommend calculating Kappa for Cochrane reviews (see Higgins & Deeks, 2011, section 7.2.6.0), it is included here as it is commonly reported by studies in the field of organisational psychology and is thus a statistic with which many researchers in the field of work engagement are likely to be familiar. The controversy around it surrounds the difficulty of assessing the impact of agreements on a review when using arbitrary cut-off points to determine whether an agreement rate is poor or adequate. As the Cochrane Collaboration argue, disagreement over a large study with few indicators of risk of bias may have greater implications for a review than disagreements over a small study with several indicators of risks of bias (see Higgins & Deeks, 2011, section 7.2.6.0). This should be taken into consideration when considering the initial agreement rates reported above. 

[bookmark: _Toc431470136][bookmark: _Toc468285980]Calculation of effect sizes

All analyses were carried out using the statistical package, ‘Comprehensive Meta-Analysis’, (CMA, Version 2.2.064, Borenstein, Hedges, Higgins & Rothstein, 2011). Study effect sizes were calculated according to Hedges g, which expresses the difference between the control and intervention group means, divided by their pooled standard deviations. A positive value indicates that the intervention had a positive effect on work engagement, with values between 0.3-0.5 representing a medium effect (Cohen, 1988). Unlike Cohen’s d, Hedges g adjusts for statistical bias which may arise due to small sample sizes within studies (Johnson & Eagly, 2000). This is important given that the total number of studies in this meta-analysis is not large (k=20), and a number of studies report intervention and control / comparison group participant samples below 20. Hedges g removes the slight overestimation of an effect size when small samples are used, and thus is always slightly less than d. 

[bookmark: _Toc431470137]Hedges g, it’s 95%-CI, and its associated z and p-values were calculated for each individual study, and each summary effect of a group of studies, using the statistical package ‘Comprehensive Meta-Analysis’, (CMA, Version 2.2.064, Borenstein et al., 2011). In the first instance, each study effect size was calculated from data reported in studies which did not require any missing information to be imputed or estimated. This largely involved using pre- and post- intervention and control means, their associated standard deviations (SDs) or standard errors (SEs), and pre- and post- intervention correlations. Where pre-post correlations were unavailable, a conservative estimate (r=0.7) was adopted in accordance with Rosenthal’s (1993) recommendation, and previous meta-analyses in related fields (e.g. Khoury et al., 2013). However, only one study (Vuori et al., 2014) reported the actual standardised difference between the pre-post means and the associated SE, and none of them reported the pre-post correlation for the intervention and control groups, a statistic which is necessary in order to calculate an effect size from the raw pre-post means and SDs. In the absence of means and SDs, the raw, or ‘crude’ intervention effects computed via linear regression analyses (betas, CIs, & p-values) were sought, as were F-values or p-values from other types of analyses (e.g. ANOVAs). Studies which did not provide data in any of these formats, and where the data was not able to be obtained from study authors, were excluded.

[bookmark: _Toc468285981]Meta-analytic method

The mean effect size for a group of studies was calculated by pooling individual study effect sizes according to a random effects approach. This approach assumes that studies come from different populations with different average effect sizes and is appropriate when studies are not identical (Field & Gillett, 2010) as in the present study where studies vary according to factors such as occupational setting, nationality and intervention type. It is therefore assumed that the effect sizes observed in the studies included in this meta-analysis represent a random sample of their ‘true’ effect sizes, i.e. those that would be observed from distributions of the population effect sizes for these studies. This means that heterogeneity of effect sizes is expected between studies, and was calculated using the Chi-squared statistic, Cochran’s Q, and I2. I2 is not affected by low statistical power and a value of 25% suggests that heterogeneity is low, 50%, that it is moderate, and 75%, that it is high (Higgins, Thompson, Deeks & Altman, 2003). High heterogeneity within a group of studies suggests the presence of moderators. The reasons for this heterogeneity will be explored via moderator analyses (see section 6.2.6 for the statistical technique adopted). Taking a random-effects approach, as opposed to a fixed effect approach (where it is assumed that all included studies are sampled from one underlying population, generating one ‘true’, or fixed, effect), permits conclusions drawn to be generalised to the underlying populations, thus allowing recommendations for practitioners to be suggested. Indeed, Field and Gillett (2010) argue that adopting a random-effects approach should be standard practice within the social sciences. 

[bookmark: _Toc431470138][bookmark: _Ref453572969][bookmark: _Ref453573865][bookmark: _Toc468285982]Moderator analyses

In order to explore the reasons for heterogeneity, moderator analyses were conducted for studies which had measured work engagement as a composite score (k=14). The largest proportion of studies reported total work engagement scores, whereas fewer had reported scores for one or more of the three subscales. Results are likely to be more robust the larger the sample size, hence it made sense to explore the reasons underlying heterogeneity in this group of studies. The following categorical moderators were explored (see coding guide, Appendix 2, for explanations of these variables and how they were coded): intervention type (job resource building, personal resource building, leadership training & health promotion), intervention style (group training, individual training, group and individual training and online and individual training), and whether the organisations in which the interventions were conducted were public (e.g. hospitals, welfare organisations) or private organisations (e.g. manufacturing or financial). These moderator variables were investigated based on their inclusion in meta-analyses in related fields (e.g. intervention type, style and design, Maricuţoiu et al., 2014) and observed differences in study characteristics (e.g. organization type, time between measurement points). 

A mixed effects model was adopted in which a random-effects analysis computed the mean effect for each subgroup and a fixed effect analysis computed an overall effect size. The average effect size for each level of a moderator (e.g. for all four intervention types) was computed and the Q statistic was calculated. A significant difference between the effect sizes for each group indicated the presence of a moderator. Besides these categorical moderators, one continuous moderator was explored in CMA by means of a method-of-moments meta-regression: time between study measurements. Given the heterogeneity between studies in terms of the length of time between baseline and post-intervention or follow-up measures, it seemed pertinent to assess whether study effect size was moderated by this factor.

[bookmark: _Toc431470139][bookmark: _Ref453573591][bookmark: _Toc468285983]Sensitivity analyses

Where possible, results for unadjusted effects were used, however, in some cases these were not available, and thus results which were adjusted for covariates such as age or education, were included. In order to assess the effect of these results on the overall results of meta-analysis, a sensitivity analysis was performed whereby the results of meta-analysis were compared with and without the inclusion of these studies. In addition, some studies only reported results according to the intention-to-treat principle, and therefore involved imputing missing data. A sensitivity analysis was performed to assess the effect of including these studies in the analysis. The intention-to-treat principle aims to counter bias due to missing data and actually consists of three principles (Higgins, Deeks, & Altman, 2011): 1) ensure participants remain in the intervention groups to which they were randomised; 2) collect outcome data from all participants; and 3) include in the analysis of the intervention effects all participants who were randomised into the groups at baseline. Due to attrition, an ITT analysis therefore usually involves imputing missing data based on assumptions about the nature of that missing data (e.g. reasons for exclusions, method of imputing missing data). Performing a sensitivity analysis allows the effect of these decisions on the meta-analytic results to be addressed. However, it is as yet unclear whether missing data actually affects the size of study effects, and thus whether it is warranted at all (Higgins, Deeks et al., 2011). 

[bookmark: _Toc406750019][bookmark: _Toc431470140][bookmark: _Toc468285984]Results

[bookmark: _Toc431470141][bookmark: _Toc468285985]Description of the search results

The systematic literature search revealed 33 studies which met the inclusion criteria (Chapter 5, 5.3.1). Following the essential additional screening described in section 6.2.1 above, 13 further records were excluded. This resulted in a final sample of 20 studies (from 27 records) which met all of the inclusion criteria and could be retained for the meta-analysis. Figure 6.1 depicts the search results and reasons for excluding studies from the meta-analysis which had been included in the systematic review. The full search results of the systematic review have been repeated in this figure for clarity. As a reminder, a table describing the studies which were rejected, along with reasons for their rejection, can be found in Appendix 3b. 
[image: ]
[bookmark: _Ref453574145][bookmark: _Toc453238913][bookmark: _Toc468286103]Figure 6.1 A flow diagram of the systematic literature search results
, including reasons for decisions made during the process of excluding / including studies 

1.1. Description of the database

Of the 20 final studies, 14 examined the effect of an intervention on overall work engagement at either T1 or T2 (n=3,692), 10 measured vigour (n=1,501), nine measured dedication (N=946), and six measured absorption (n=732). This meant that 14 studies could be included in the core meta-analysis investigating the effect of interventions on overall work engagement, and moderator and sensitivity analyses were subsequently conducted on this group of studies. Four of these 14 studies focused on interventions to increase personal resources, two focused on increasing job resources, four focused on health promotion, and four focused on leadership training. Two of the 14 studies conducted an intervention entirely online, one conducted a face-to-face, individual intervention, eight conducted group based interventions, and three employed both group-based and individual strategies. Four of the studies were conducted in public organisations, five in private organisations, and five did not provide this data. Eight of the studies were randomised and five employed the intention-to-treat principle. Finally, nine were published journal articles, three were unpublished doctoral dissertations, and one was a report which detailed two of the included studies. 

[bookmark: _Toc431470142][bookmark: _Toc468285986]Meta-analytic results

To test the overall effect of the interventions on work engagement, vigour, dedication and absorption, a meta-analysis was conducted which included all independent samples which were measured at two time points, pre- intervention (T1), and at either post- intervention (T2) or a third follow-up time point (T3) (Table 6.2). It was not possible to include samples which had been measured at both T2 and T3 in the same analysis as this would have breached the assumption of independence which is necessary for meta-analysis (as these samples would have had to be included twice in the meta-analysis). For those studies which had measured outcomes at both T2 and T3, the results at T2 were preferentially included to maintain consistency, as the vast majority of studies had measured work engagement at T2, but not necessarily at T3. A separate analysis was conducted to investigate whether there was any difference in the effect of interventions between T1 and T2 and between T1 and T3 on each of the four subscales of work engagement. No substantial differences were observed (Table 6.3).

The results of the core meta-analysis involving the 14 studies which had measured overall work engagement are highlighted in Table 6.2. The mean effect for work engagement was, Hedges g= 0.29, SE=0.09, 95%-CI, 0.12-0.46. Meta-analyses of studies measuring one or more of the three subcomponents of work engagement revealed the strongest mean effect for vigour (k=11), Hedges g=0.95, SE=0.23, 95%-CI, 0.49-1.41. The next strongest mean effect was observed for absorption (k=7), Hedges g=0.78, SE=0.23, 95%-CI, 0.33-1.22, and the weakest effect, marginally, was observed for dedication (k=10), Hedges g=0.75; SE=0.20, 95%-CI, 0.36-1.14. Heterogeneity was high for all the mean effect sizes, the highest was for vigour, I2=93.13%, Q=145.64, p=0, and the lowest was for work engagement, I2 =76.72%, Q=55.84, p=0. It is important to note that despite the small mean effect sizes, none of the confidence intervals spanned zero, suggesting that we can be 95% sure that the true population effect sizes fall within the confidence limits presented, and that the interventions did indeed have a positive effect on these outcomes. Thus, the null hypothesis that the interventions had no effect on total work engagement scores, vigour, dedication or absorption, immediately post intervention, can be rejected. 

[bookmark: _Ref453574256][bookmark: _Ref453574249][bookmark: _Toc468286066]Table 6.2 Results of meta-analysis for the effects of interventions on the outcomes, work engagement, vigour, dedication and absorption, measured at post- intervention (T2) or follow-up (T3)

	Outcome
	k
	n (int)
	n (con)
	Intervention effects
	p
	Heterogeneity within each subgroup

	
	
	
	
	g
	SE
	95%-CI
	
	Q
	df
	p
	I2

	Absorption
	7
	360
	372
	0.78
	0.23
	0.33-1.22
	0.00
	43.45
	6
	0.00
	86.19

	Dedication
	10
	458
	488
	0.75
	0.20
	0.36-1.14
	0.00
	62.52
	9
	0.00
	85.60

	Vigour
	11
	708
	793
	0.95
	0.23
	0.49-1.41
	0.00
	145.64
	10
	0.00
	93.13

	Work engagement
	14
	1758
	1934
	0.29
	0.09
	0.12-0.46
	0.00
	55.84
	13
	0.00
	76.72


Notes. k=number of studies included in the analysis; n(con)=number of participants in the control group; n(int)=number of participants in the intervention group; p=p=value; g=average effect size according to Hedges g; SE=standard error of the average effect size; 95%-CI=the minimum and maximum limits of the 95% confidence interval; Q=statistical test used for the estimation of heterogeneity; I2= proportion of effect size variance that can be attributed to moderator variables (%).

At follow-up, the mean effect size for work engagement (k=8, Hedges g=0.16, SE=0.05) was weaker than that observed immediately post-intervention (k=12, Hedges g=0.31, SE=0.10), however, for vigour the opposite was observed; the mean effect size was stronger at follow-up (k=6, Hedges g=1.05, SE=0.35) than immediately post- intervention (k=9, Hedges g=0.77, SE=0.21). Again, none of the confidence intervals spanned zero, suggesting that the null hypothesis that the interventions had no effect on total work engagement scores, vigour, dedication and absorption at follow-up, can be rejected. In addition, heterogeneity was also high for all the mean effect sizes (Table 6.3).

[bookmark: _Ref453574291][bookmark: _Ref453603347][bookmark: _Toc468286067]Table 6.3 Results of meta-analysis for the effects of interventions on the outcomes, work engagement, vigour, dedication and absorption, at post-intervention (T2) and follow-up (T3)

	Time point
	k
	n (int)
	n
(con)
	Intervention effects
	p
	Heterogeneity within each subgroup

	
	
	
	
	g
	SE
	95%-CI, 
	
	Q
	df
	p
	I2 

	Absorption

	T2
	6
	310
	296
	0.92
	0.28
	0.38-1.47
	0.00
	40.92
	5
	0.00
	87.78

	T3
	4
	276
	257
	0.67
	0.33
	0.19-1.33
	0.04
	30.33
	3
	0.00
	90.11

	Dedication

	T2
	9
	408
	412
	0.83
	0.23
	0.37-1.28
	0.00
	62.20
	8
	0.00
	87.14

	T3
	4
	276
	257
	0.84
	0.39
	0.08-1.60
	0.03
	38.83
	3
	0.00
	92.27

	Vigour

	T2
	9
	636
	646
	0.77
	0.21
	0.36-1.18
	0.00
	76.03
	8
	0.00
	89.48

	T3
	6
	548
	578
	1.05
	0.35
	0.37-1.74
	0.00
	113.57
	5
	0.00
	95.59

	Work engagement

	T2
	12
	1343
	1517
	0.31
	0.10
	0.12-0.45
	0.00
	55.84
	11
	0.00
	80.30

	T3
	8
	1396
	1312
	0.16
	0.05
	0.07-0.24
	0.00
	2.74
	7
	0.91
	0.00


Notes. k=number of studies included in the analysis; n(con)=number of participants in the control group; n(int)=number of participants in the intervention group; p=p=value; g=average effect size according to Hedges’ g; SE=standard error of the average effect size; 95%-CI=the minimum and maximum limits of the 95% confidence interval; Q=statistical test used for the estimation of heterogeneity; I2= proportion of effect size variance that can be attributed to moderator variables (%).

[bookmark: _Toc431470143][bookmark: _Toc468285987]Moderator analyses

Moderator analyses were conducted on the core meta-analysis results, that is, the effects of the interventions on overall work engagement (Table 6.4). Firstly, the effect of intervention type, as coded according to the coding guide (Appendix 2) and described in Chapter 5 (section 5.1.3), was explored. The Q test, based on analysis of variance (Borenstein et al., 2009) and assuming that intervention effect varies randomly between studies, was used to identify significant differences between groups. No significant differences in effect size were observed between intervention types on work engagement, Q(3)=3.18, p=0.36, indicating that intervention type is not a moderator. Nevertheless, a reliable mean effect was observed for interventions focused on health promotion (k=4, Hedges g=0.14, SE=0.06, 95%-CI, 0.02-0.26, p=0.03). The mean effects of interventions to build job or personal resources, and those focused on leadership training, meaning that it is impossible to reject the null hypothesis that job or personal resource building interventions, or leadership training, have no effect on work engagement in the population. 

The effect of intervention style on the results was also explored (Table 6.4). The Q-test revealed a significant difference between groups, Q(3)=10.89, p=0.01, with a medium to large, reliable, positive effect for group interventions (k=4, Hedges g=0.51, SE=0.20, 95%-CI , 0.12-0.90, p=0.01). A large, reliable, positive effect was also observed for individual interventions, however, this category only contained one study (Naruse et al., 2014), limiting the conclusions which can be drawn. A sensitivity analysis was conducted to determine whether the Q statistic would change much with this study removed. This reduced the significance of the difference between groups to borderline, Q(3)=4.64, p=0.10. Further studies are needed within the ‘individual’ category to clarify these results. Non-statistically significant differences between subgroups were observed for the third moderator explored, private versus public organisations (Table 6.4). Heterogeneity remained moderate to high for some subgroups (range: I2=29.23, health promotion interventions - 92.87, personal resource building interventions). This suggests the existence of further moderators, such as gender, age, the country in which the intervention was undertaken, or the occupations of respondents. It was not possible to investigate these meta-analytically in this study due to inconsistent reporting of some of these factors between studies, and the limited study sample size which would have been present within subgroups. Bias as a result of difficulty implementing interventions as planned, or high attrition rates, may have affected the results, and these factors, amongst others, are discussed further throughout the narrative systematic review (Chapter 5) and in the final discussion Chapter, Chapter 10. 

In summary, the results presented here tentatively suggest that interventions involving either a group or an individual component have a positive impact on work engagement. 


[bookmark: _Ref453574504][bookmark: _Toc468286068]Table 6.4 Results of moderator analyses (intervention type, intervention style & type of organisation) on the effects of interventions on work engagement

	Outcome
	k
	n (int)
	n (con)
	Intervention effects
	p-value
	Heterogeneity within each subgroup

	
	
	
	
	G
	SE
	95%-CI
	
	Q
	df
	p
	I2 

	Intervention type

	Health Promotion
	4
	806
	815
	0.14
	0.06
	0.02-0.26
	0.03
	4.24
	3
	0.24
	29.23

	Job resources
	2
	88
	173
	0.40
	0.22
	-0.04-0.84
	0.08
	2.84
	1
	0.09
	64.75

	Leadership training
	4
	371
	337
	0.14
	0.08
	-0.01-0.30
	0.07
	1.72
	3
	0.63
	0.00

	Personal resources
	4
	493
	609
	1.00
	0.61
	-0.20-2.20
	0.10
	42.08
	3
	0.00
	92.87

	
	
	
	
	
	Heterogeneity between
	3.18
	3
	0.36
	

	Intervention style

	Group
	8
	828
	797
	0.51
	0.20
	0.12-0.90
	0.01
	43.28
	7
	0.00
	83.83

	Group and individual
	3
	536
	479
	0.07
	0.06
	-0.05-0.20
	0.26
	0.98
	2
	0.61
	0.00

	Individual
	1
	38
	97
	0.63
	0.19
	0.25-1.01
	0.00
	0.00
	0
	1.000
	0.00

	Online and individual
	2
	356
	561
	0.17
	0.11
	-0.05-0.38
	0.14
	2.27
	1
	0.13
	55.88

	
	
	
	
	
	Heterogeneity between
	10.89
	3
	0.01
	

	Type of organization

	Private 
	5
	535
	573
	0.24
	0.09
	0.07-0.41
	0.01
	5.99
	4
	0.20
	33.21

	Public 
	4
	549
	676
	0.12
	0.10
	-0.03-0.38
	0.90
	8.41
	3
	0.04
	64.31

	
	
	
	
	
	Heterogeneity between
	1.76
	2
	0.42
	


Notes. k=number of studies included in the analysis; n(con)=number of participants in the control group; n(int)=number of participants in the intervention group; p=p=value; g=average effect size according to Hedges’ g; SE=standard error of the average effect size; 95%-CI=the minimum and maximum limits of the 95% confidence interval; Q=statistical test used for the estimation of heterogeneity; I2= proportion of effect size variance that can be attributed to moderator variables (%).

Meta-regression of work engagement against time between study measurements
Meta-regression (method-of moments), treating length of time between study measurements as a continuous predictor, was used to explore whether there was a significant difference in the effect size of interventions involved in the core meta-analysis. One study did not report the relevant information and thus could not be included (Sodani et al., 2011). Results revealed no moderation effect (k=13, n=3,652, =<0.01, SE=<0.01, p=0.85) suggesting that the effect size of interventions did not vary according to the time between study measurements (see Figure 6.2). 

[image: ]

[bookmark: _Ref453574760][bookmark: _Toc453238914][bookmark: _Toc468286104]Figure 6.2 A scatterplot indicating the relationship between the effect size of interventions measuring total work engagement scores and the duration between baseline and post-intervention / follow-up measurements
 (k=13, n=3,652). Each circle represents a specific study; the area of each circle is proportional to the study weight i.e. the ratio between the number of participants in the study compared to the total number of participants across all 13 studies involved in this meta-regression

[bookmark: _Toc431470144][bookmark: _Toc468285988]Sensitivity analyses

In order to assess the effects of including studies of different designs, and reporting results based on different assumptions, sensitivity analyses were conducted on the core meta-analysis results investigating the effect of interventions on overall work engagement (k=14). The Q-test revealed no significant differences between groups for any of the variables tested (randomised versus non-randomised designs, those following the ITT principle versus those not, and those adjusting for covariates such as age and gender and those not; Table 6.5). This suggests that the type of design and statistical techniques employed by different studies had no effect on the results of the meta-analysis investigating the effect of interventions on overall work engagement.  

[bookmark: _Ref453574807][bookmark: _Toc468286069]Table 6.5 Results of sensitivity analyses to determine the effect of randomised studies and studies following the ITT principle on the effect of interventions measuring the outcome work engagement
 (the core meta-analysis) 

	Outcome
	k
	n (int)
	n (con)
	Intervention effects
	p
	Heterogeneity within each subgroup

	
	
	
	
	g
	SE
	95%-CI
	
	Q
	df
	p
	I2 (%)

	Randomised vs Non-randomised

	Non-randomised
	6
	495
	659
	0.17
	0.10
	-0.02-0.35
	0.0
	10.02
	5
	0.07
	50.08

	Randomised
	8
	495
	659
	0.20
	0.09
	0.02-0.37
	0.03
	8.59
	5
	0.127
	41.77

	
	
	
	
	
	Heterogeneity between
	1.46
	1
	0.228
	

	ITT principle followed vs ITT principle not followed

	ITT 
	4
	701
	646
	0.12
	0.08
	-0.02-0.29
	0.09
	0.34
	3
	0.95
	0.00

	No ITT 
	10
	1057
	1288
	0.37
	0.12
	0.14-0.61
	0.00
	55.06
	9
	0.00
	83.65

	
	
	
	
	
	Heterogeneity between
	2.69
	1
	0.10
	

	Adjusted for covariates vs not adjusted

	Adjusted
	2
	536
	463
	0.09
	0.08
	0.14-0.32
	0.45
	0.02
	1
	0.893
	0.00

	Not adjusted
	12
	1222
	1471
	0.32
	0.20
	0.01-0.52
	0.00
	55.08
	11
	0.000
	80.03

	
	
	
	
	
	Heterogeneity between
	2.34
	1
	0.13
	


Notes. k=number of studies included in the analysis; n(con)=number of participants in the control group; n(int)=number of participants in the intervention group; p=p=value; g=average effect size according to Hedges’ g; SE=standard error of the average effect size; 95%-CI=the minimum and maximum limits of the 95% confidence interval; Q=statistical test used for the estimation of heterogeneity; I2= proportion of effect size variance that can be attributed to moderator variables (%).

[bookmark: _Toc431470145][bookmark: _Ref453250938][bookmark: _Ref456257363][bookmark: _Ref456257499][bookmark: _Toc468285989]Risk of bias within and across studies

The Cochrane Collaboration’s (Higgins & Green, 2011) ‘Risk of Bias’ tool was used to assess each study for risk of bias. This tool advocates the use of qualitative, as opposed to quantitative, judgements on a number of criteria, along with supporting statements for each judgement. This is due to difficulty applying standard numerical criteria to the assessment of bias within and between studies, given the subjective nature of scoring, the temptation to score how well an item has been reported as opposed to how appropriately it has been implemented, difficulty assigning different weights to different items in order to create summary scores, and difficulty assessing the validity of such tools (Higgins, Altman, et al., 2011). 

In contrast, The Cochrane Collaboration’s ‘Risk of Bias’ tool assesses five key domains by assigning each one a subjective, qualitative judgement of ‘low risk’, ‘high risk’ or ‘unclear risk’. The five domains consist of 1) selection bias (random sequence generation & allocation concealment); 2) performance bias (blinding of participants and personnel); 3) detection bias (blinding of outcome assessment); 4) attrition bias (incomplete outcome data); and 5) reporting bias (selective reporting). ‘Other’ sources of bias are also considered and may include factors such as the fidelity of interventions, compliance with protocol, and crossover effects. A summary risk of bias judgement for each outcome for each study may also be made, which takes into account the individual judgements made for each domain and the reasons for them, and considers the importance that different reasons may contribute towards the overall judgement. 

Given that work engagement and its sub-components were the key outcomes investigated in this meta-analysis, and are measured by the same scale across all but one of the studies (Aikens, 2014), it was felt appropriate that a single summary risk of bias judgement be made for each study (Figure 6.3), in accordance with The Cochrane Handbook guidelines (Higgins, Altman, et al., 2011, Table 8.7.a). Hence, a summary judgement of ‘low risk’ was made if a study was judged low risk of bias across all domains, a judgement of ‘high risk’ was made if a study was judged high risk for one or more domains, and a judgement of ‘unclear risk’ was made if the risk of bias of at least one domain was unclear. Studies which contained both ‘unclear’ and ‘high’ risk of bias judgements were conservatively rated as ‘high’ risk overall. Figure 6.4 shows the relative percentage of each risk of bias judgement for each domain across all of the included studies, and highlights the fact that all of the included studies received a judgement of ‘high risk’, as determined by double coding of the studies by two independent coders (for details of the coding process and the results of agreement rates according to Cohen’s Kappa, please see section 6.2.3). Both figures demonstrate that, in particular, blinding of participants, personnel and outcome measures, and lack of allocation concealment, were present in the largest proportion of studies (over 80%, Figure 6.4). This indicates that the results of the meta-analyses are likely to be biased, and thus that they should be interpreted with caution. The factors assessed here and their potential effect on study quality and the results of statistical evaluations of intervention effectiveness are discussed in depth in the narrative systematic review (see the results sections describing the quality of the studies in particular, Chapter 5, sections 5.3.3.4, 5.3.4.4, 5.3.5.4, and 5.3.6.4). 

It is acknowledged that assessing the quality of studies based on five criteria only is arguably limiting, and omits an assessment of how well the intervention was implemented and adhered to. The importance of evaluating intervention implementation is discussed in Chapter 3 and reiterated throughout the narrative systematic review (Chapter 5). The large impact that these factors may have on the effectiveness of interventions have led some researchers, including myself, to strongly promote their inclusion in the evaluation of organizational interventions as a matter of course (see Briner & Walshe, 2015; Nielsen, Randall, Holten & González, 2010). However, the focus in this Chapter is on controlled interventions and quantitatively analysing the results via meta-analyses, hence The Cochrane Collaboration’s (Higgins & Green, 2011) guidelines for evaluating controlled interventions, which are considered best practice for this type of review, have been followed throughout. In keeping with this method, the ‘Risk of Bias’ tool is considered an appropriate means for providing a snapshot of study quality and enabling the results to be compared with meta-analyses following a similar protocol. The findings are presented visually here, but are incorporated narratively into the discussions of study quality explored extensively in the narrative systematic review (Chapter 5).
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[image: ][bookmark: _Toc453238915] Risk of bias diagram displaying the domain and summary risk of bias judgements for each domain for each study
 (k=20; the two comparable studies by Rigotti et al (2014) have been presented as one due to the similarities between them; green=low risk, clear=unclear risk, red=high 
[bookmark: _Ref453576594][bookmark: _Ref453576579][bookmark: _Toc468286105]Figure 6.3 Risk of bias diagram displaying the domain and summary risk of bias judgements for each domain for each study
 risk (produced using Review Manager, Version 5.3, The Cochrane Collaboration, 2014)
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[bookmark: _Ref453574938][bookmark: _Toc453238916][bookmark: _Ref453575130][bookmark: _Ref453575246][bookmark: _Toc468286106]Figure 6.4 Risk of bias graph depicting the relative percentage of each risk of bias judgement for each domain across all of the included studies
[bookmark: _Toc431470146] (k=20; green=low risk, clear=unclear risk, red=high risk; produced using Review Manager, Version 5.3, The Cochrane Collaboration, 2014)

[bookmark: _Toc468285990]Publication bias

Publication bias was assessed via Rosenthal’s (1979) Fail-safe N. This analysis indicated that 127 studies demonstrating no effect would be needed to reduce the size of the effect observed for the outcome work engagement to the point where the associated p-value was >0.05 (two-tailed). Figure 6.5 graphically depicts the relationship between the effect sizes and measure of precision (standard error) of the 14 studies measuring work engagement, and demonstrates some asymmetry. Duval and Tweedie’s (2000) Trim and Fill method was employed to determine funnel plot asymmetry and correct for it. The Trim and Fill method involves removing (‘trimming’) studies causing the asymmetry, estimating the ‘true’ centre of the adjusted funnel plot, and replacing the trimmed studies around the centre (‘filling’). This analysis suggested that three studies would need to fall on the right hand side of the mean effect size to make the funnel plot depicted in Figure 6.5 symmetric. Assuming a random effects model, the new imputed mean effect size would be, Hedges g, 0.41, 95%-CI, LL, 0.22, UL, 0.60. These results suggest that the effect size estimates from the observed studies (Hedges g, 0.29, SE, 0.09, 95%-CI, LL, 0.12, UL,0.46) were unbiased and robust. 
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[bookmark: _Ref453575604][bookmark: _Toc453238917][bookmark: _Ref453575590][bookmark: _Toc468286107]Figure 6.5 Funnel plot displaying Hedges g, and its standard error, for the 14 studies in the core meta-analysis of intervention studies measuring work engagement

Despite the widespread use of these methods in meta-analysis to determine publication bias, they are not without controversy. For example, the Fail-Safe N assumes that there is a mean intervention effect for the unpublished studies and that different computational methods lead to a wide variety of estimates of the number of additional studies needed to raise the p-value of the effect size for a group of studies above 0.05 (Sterne, Egger & Moher, 2011). Furthermore, the emphasis on p-values contradicts current standard practice which places emphasis on the actual intervention effect and its associated confidence intervals. Similarly, the use of the Trim and Fill method is controversial due to the assumption that there should be a symmetric funnel plot, that any asymmetry is due to publication bias alone, the fact that the actual mechanism of publication bias is not known, and the use of imputed intervention effects to re-estimate intervention effects (Sterne et al., 2011). Other selection models have been proposed (Dear & Begg, 1992, Hedges, 1992), however, they require a large number of studies and are statistically complex, which may be why they have not been widely implemented in practice. Despite these criticisms, however, Sterne et al. (2011) condone the use of funnel plots and statistical tests to assess publication bias for intervention effects measured via mean differences, hence the use of these tests in this meta-analysis. Their only caveat is that there should be at least 10 studies to maintain the power of the test, as was the case in this study. They also recommend viewing publication bias as only one of a number of possible explanations of asymmetry. This was  addressed in this study through extensive consideration of the risk of bias within and between studies (Figure 6.3 & Figure 6.4).
[bookmark: _Toc431470147][bookmark: _Toc468285991]Summary

This meta-analysis aimed to quantitatively synthesise the evidence for the effectiveness of work engagement interventions identified by the narrative systematic review in Chapter 5. The core meta-analysis, involving 14 studies (N=3,692), revealed a positive, reliable effect of interventions on work engagement. Further meta-analyses also revealed positive, reliable effects for each of the three subcomponents, vigour, dedication and absorption. These results suggest that interventions are effective for increasing work engagement in employees. 

Moderator analyses revealed a significant difference between groups for intervention style, with a medium to strong, reliable effect observed for group interventions, although the significance level of the difference between groups was reduced to borderline when the one study conducting an individual intervention was removed from the analysis. The results were not moderated by intervention type (i.e. personal resource building, job resource building, leadership training, or health promotion), type of organisation (private vs public), or duration between measurement time points. Heterogeneity within subgroups was high, suggesting that there are other moderators of the results, however, the limited number of studies within subcategories prevented an exploration of these. 

Sensitivity analyses also revealed no significant differences between groups for any of the variables tested (randomised versus non-randomised studies; studies following the ITT principle versus those not; and studies adjusting results for covariates versus those not. No publication bias was detected, however, a qualitative analysis of the risk of bias within the studies, using The Cochrane Collaboration’s Risk of Bias tool (2011), revealed that all the studies were considered ‘high risk’ due to being assessed as such for one or more of five key areas (selection bias, performance bias, detection bias, attrition bias and reporting bias). 

In sum, the results of this meta-analysis do not allow particular intervention types or styles for increasing work engagement to be recommended and neither do they suggest which time period might be best for observing the strongest effects of work engagement post-intervention. Nevertheless, the positive, reliable effect of interventions on work engagement suggests that it is worth pursuing research to develop work engagement interventions further. In particular, they suggest that pursuing group interventions could be an effective way of taking work engagement research forward. These results are discussed further in Chapter 10, section 10.1. As indicated at the end of Chapter 5, this discussion integrates the findings of this meta-analysis with those of the narrative systematic review, and draws general conclusions about the effectiveness of work engagement interventions. More specifically, it discusses whether intervention type and study quality have impact on effectiveness and concludes with a discussion of the theoretical, research, and practical implications of this study, as well as limitations.   

[bookmark: _Toc445389232]
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[bookmark: _Toc468285992]Study 2 method – A participatory action intervention to increase work engagement in nursing staff on acute elderly NHS wards


Chapter 4 outlined the theory underlying participatory action research and the rationale for its use in an intervention to increase work engagement in nursing staff on acute elderly care wards in the NHS (Study 2). The chapter concluded with the two core aims of this research. This chapter presents in detail the method used to carry out and analyse this participatory action research intervention. 
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[bookmark: _Toc445389256][bookmark: _Toc468285993]Design

A non-randomised, matched control group, pre-test, post-test quasi-experimental design was employed in which three acute elderly care wards within two hospitals of a large NHS Foundation Trust in the East Midlands participated in a participatory action intervention designed to increase the work engagement of nursing staff on acute elderly care wards. Staff from both intervention and control wards (8 wards in total) were invited to complete a questionnaire post-intervention (after nine months). 

[bookmark: _Toc397071008][bookmark: _Toc445389257][bookmark: _Toc468285994]Participants

Characteristics of the intervention wards

The target population was nursing staff on acute elderly care wards in a large NHS Foundation Trust in the East Midlands. Six control research team wards and six intervention wards were recruited through careful and lengthy negotiation between the research team, top management, and nursing staff of the participating hospitals. These wards were matched as far as possible according to ward type and age of the patients (Table 7.1). As indicated in Table 7.1, two intervention wards, and one control ward, dropped out during the intervention, citing lack of time and resources. One intervention ward moved location approximately two months after the intervention began (end of December, 2014) and was subsequently closed around the time the intervention ended (end of May, 2015), and the staff were redistributed to other wards. Characteristics of the remaining three intervention wards (A, B & C) can be found in Table 7.2. It was not possible to obtain this data from the control wards. 


[bookmark: _Ref453576705][bookmark: _Toc468286070]Table 7.1 A list of the intervention and matched control wards at baseline

	Pair no.
	Intervention wards
	Control wards

	1
	Elderly Acute Frailty Unit (B, Table 7.2)
	Medical Admissions Ward

	2
	Female older people’s medicine ward (C, Table 7.2))
	Female older people’s medicine ward

	3
	Older people arriving from A & E, who receive an early intervention and quick discharge (A, Table 7.2)
	Medical Admission’s Ward

	4
	*Female General Medicine ward (Diabetes)
	Male older peoples’ medicine ward (Diabetes)

	5
	*Male older people’s medicine
	Female older people’s medicine ward

	6
	**Ward for patients fit for discharge and waiting to be transferred out
	*Male older people’s medicine ward


*Wards that dropped out of the intervention
**Ward that was closed at the same time the intervention ended




[bookmark: _Ref453576782][bookmark: _Toc468286071]Table 7.2 Characteristics of the three intervention wards that completed the intervention

	Ward characteristics

	A
	B
	C

	Patient group(s) on the ward
	Mixed
	Acute frail admissions unit
	Older People – Female

	Total no. beds
	18
	27
	30

	No. full time staff
	17
	35
	16 FT trained
13 FT HCA’s
1 Ward Clerk


	No. part time staff
	9
	5
	4 PT trained
4 PT HCA’s
2 PT House Keepers

	Total no. staff
	26
	40
	40

	Ward leadership / management – who manages shifts / the wards generally (job title)? Hierarchical diagram of staff positions available? 
	Ward Sister 
Deputy Sister 
Senior nurses
Staff nurses
	Ward Sister
 5.5 Deputy Sisters 
	Ward Sister x1
Deputy Sister x2
Staff Nurse
Nurse in Charge
Discharge Coordinator
HCA
House Keeper
Ward Clerk

	Average staff turnover level
	Not known
	Low
	Low

	Total no. staff on ward per patient  
	Staff nurse and x1 HCA per 8 patients.
+ co-ordinator
	5 qualified 
4 nursing assistants, including a co-ordinator 
	Nurse to bed ratio: 0.91


	Ideal no. of staff on each ward per patient, and their position (eg no. nurses, no. healthcare assistants etc)
	x3 nurses
x2 HCA per shift

16 beds x4 chairs 
	6/5 
	Nurse to bed ratio: 1.4


	Average patient stay on the ward
	< 24-48 hours 
	24-48 hrs
	10.8 days for month of August 2014

	Average number of beds filled at any one time
	14
	27
	30

	Approx. no. people in the community the ward services
	Not known
	Varies day to day
	Not known

	Approx. waiting time (for a bed)
	n/a
	4hrs-days 
	Not known

	Places where patients move on to (eg home, another ward / service etc)
	Home or community hospital. Rarely hospital admission. 
	Home community psychiatry 
	Combination of: Return to Nursing/Residential Care. 
Assessment Bed. 
New Care Home Placement.
Home with care support.
Rehabilitation.
Home with no support.

	Staff sickness absenteeism data eg average levels, short term vs long term
	Aug ‘14 – 2.6%
July ‘14 – 4.9%
	
	2 Staff on long term sick.
Sickness/Absence below 4%

	Average no. patient / carer / staff complaints per wk / month
	Not known 
	2
	1 per month

	Average no. safety incidents per wk / month
	5 incidents per week
	0
	15 per month 


Notes: wk=week; FT=Full-time; PT=Part-time; HCA=Healthcare assistant;

Characteristics of individual participants at baseline (Time 1)
Detailed baseline characteristics of all those who responded at Time 1 (N=179) are presented in Table 8.1, Table 8.2, and Table 8.3 in the results Chapter (Chapter 8, section 8.2.1). Baseline characteristics of the matched sample, that is, those who responded at both Time 1 and 2 from those wards which did not drop out (N=45), can be found in Table 8.8, Table 8.9, and Table 8.10 in Chapter 8 (section 8.3.1). In summary, the full sample comprising 179 people consisted of 88.3% (n=158) females. The mean age of the whole sample, including both males and females, was 37.8 years (SD=11.28), though ages spanned between 21 and 65 years. The respondents worked full time on average (M=.74, SD=.44), had been working on their respective wards for 3.1 years (SD=3.06), within the hospital for over 5 years (M=5.5, SD=6.21), were either qualified nurses or healthcare assistants (M=2.4, SD=.77), and were, on average, educated to diploma level (M=4.1, SD=1.29). 35.8% (n=64) of the sample worked on the control wards, and 64.2% (n=115) worked on the intervention wards. The characteristics of these subsamples broadly reflected the composition of the sample as a whole. Details regarding respondents’ scores on the research variables at Time 1 and 2, the distributions of all of the variables, and differences between control and intervention groups at baseline, for the whole sample and the matched sample, can be found in sections 8.2.2 and 8.3.2. 

[bookmark: _Toc397071009][bookmark: _Toc445389258][bookmark: _Toc468285995]Intervention procedure

A launch event on 27th June 2014 in the main participating hospital marked the start of the study. This involved a half-day workshop in which representatives (nurses, sisters and healthcare workers) from each of the intervention wards were introduced to the research team, and the theory and rationale behind the study. Following the launch event, all staff on intervention and comparison wards were invited to complete a pen and paper questionnaire at baseline (T1; 21st July – September, 2014). The questionnaire included an information sheet to gain informed consent from participants, confirm their anonymity and right to withdraw at any time, and assessed ward climate, engagement, psychological empowerment and psychological well-being. These included variables the wider research team were interested in measuring; only the subset involved in this research will be discussed in this thesis (see 7.7 for details of these).

The intervention itself ran from September 2014 to June 2015 and consisted of five core workshops; one three day workshop (Sept, 2014) and four two day workshops (see Timeline, Figure 7.1). Details of each workshop can be found in section 7.4. As far as possible, it was intended that the same staff members attend all of the intervention workshops. To encourage this, a nurse manager, senior nurse and regular member of staff from each of the intervention wards were identified by managers and nursing staff as available and motivated to attend each of the workshops. These participants were also invited to attend a ‘Communities of Practice’ group meeting in-between each workshop. One workshop was offered to Ward Sisters, one to Nurses, and one to Healthcare Workers (HCW). This allowed participants from each of the wards to collaborate in peer groups, facilitating discussion, reflection, and the generation of ideas. In particular, these workshops aimed to discuss the progress of the intervention, including the success of changes made and any problems and issues that may have emerged. Nursing staff on comparison wards were not invited to take part in the intervention workshops and the patients on these wards received care as usual.

Participants were invited to complete a post-intervention pen and paper questionnaire following the end of the intervention (June / July 2015, Appendix 5). An information sheet was again included with this questionnaire, and as an incentive, a £25 Amazon voucher was offered as a prize for one person on each ward to win. A further, follow-up, questionnaire was planned, however, it was not possible to administer this due to delays to the intervention programme which meant that research team resources were no longer available for this purpose. A celebration event took place in November 2015 to mark the official end of the project (Completion event, see Figure 7.1). 
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[bookmark: _Ref453581928][bookmark: _Toc453238918][bookmark: _Toc468286108]Figure 7.1 Timeline of the intervention, from the initial project launch to the final completion event
 (WS=Workshop; CP=Communities of Practice workshop) 


[bookmark: _Toc445389259][bookmark: _Ref453581992][bookmark: _Ref456778275][bookmark: _Toc468285996]Intervention workshops

Each of the five core intervention workshops were carefully themed and planned in advance of each session by the nurse-practitioners. Due consideration was given to current progress and challenges experienced on the wards, hence the content of the workshops were developed as time progressed. In line with the PAR approach, each workshop was adapted to reflect the needs of the participants as the intervention progressed. The structure and content of the workshops were further adapted according to the specific needs of the group on the day. 

In response to participant feedback, Communities of Practice workshops for nurses and senior nurses were abandoned early on. The main reasons cited were lack of time and resources preventing attendance. Instead, one of the nurse practitioners offered to provide voluntary, one-to-one coaching to nurses and senior nurses either in person or over the telephone. Communities of Practice workshops continued to be offered to healthcare workers, however, in practice, these were either not attended or attended by one HCW only. When this one HCW was present, a booklet was created to track patient progress.   

A summary of the content of each of the core workshops follows. 

Workshop 1 – Introduction (Sept 2nd-4th 2014)
The first part of day 1 consisted of an introduction to the intervention and fun games allowing participants to get to know each other, share hopes, concerns and expectations, and agree a way of working with each other. The day then moved on to provide some background to the Senses Framework (Nolan et al., 2006) and Appreciative Inquiry (Cooperrider & Srivastva, 1987). The Senses Framework was developed by Nolan et al. (2006) and outlines six ‘senses’ which research suggests need to be created for the elderly by nursing staff caring for them, through providing high quality of care and a care experience which allows the elderly to experience them. In order to do this, nursing staff also need to experience the senses. They are: a sense of security, continuity, belonging, purpose, fulfilment, and significance. While relevant to the wider research project, they are not the focus of this research study, hence they will not be discussed in depth in this thesis. Appreciative inquiry is ‘a data-based theory-building methodology for evolving and putting into practice the collective will of a group or organization’ (Cooperrider & Srivastva, 1987, p.165). It represents a complement to action research which moves away from the traditional view of action research as problem-solving, towards viewing it from a wholly positive perspective, as a means of creating change through collaboration and the creativity and innovation of participants. It is predicated on the belief that research into organisational life should begin with the appreciation and understanding of the current status quo within an organisation, for example, its social system, systems and procedures, and should lead to theoretical knowledge which is ‘of consequence’, that is, applicable and useful. It is thus intended to allow appreciation of what is already being done well, as well as being pragmatic, visionary, and participative, in that it should encourage participants to creatively explore potential changes together and allow them to influence the eventual changes adopted, based on what they feel would be useful. It is believed that this is likely to lead to appropriation of changes by individuals, congruence between individuals’ and organisational goals and values, and thus enduring positive change (Cooperrider & Srivastva, 1987). With a greater understanding of the research approach adopted, it was hoped that participants would gain a greater understanding of the purpose of the research, its aims and goals, increasing their motivation to actively participate. 

Day 2 of the workshop focused further on the Senses and explored what kind of changes might be made in relation to these. Participants were encouraged to share positive caring experiences with the aim of acknowledging the importance of hearing and valuing each other’s experiences and identifying common themes around appreciating success within practice. Time was built in to the day for reflection and feedback. Day 3 focused on values and beliefs, with discussion revolving around what values are and how they influence caring behaviour. Individuals were encouraged to identify their own values and beliefs. Focus then shifted towards linking individual values and beliefs with those of the NHS. The final part of the day involved participants coming together in their Community of Practice groups to think about the skills which will be needed for the project, how the project will help practice, and how each group will work together. Reflection and feedback time was built into the beginning and end of each day as well as being integrated at other appropriate points throughout. 

Workshop 2 – Feedback from the baseline results and developing leadership (Oct 15th/16th, 2014)
The first day of this workshop consisted of participant feedback regarding activities since the last workshop, and presentation of the results from the baseline questionnaire. An overview of the response rates, areas in which each ward were doing well, and areas in which each ward could improve were highlighted before time was provided for ward teams to discuss their individual results in detail. Ward teams spent the rest of the day reflecting on the results and discussing how they could work with them to make changes on their wards. The workshop leaders facilitated this process. Attention was also focused on other ways besides questionnaire data that could be used to gain feedback on what was and was not going well on wards. The day ended with time for self-reflection and questions. The second day explored the themes of the first day further, with each ward team thinking in detail about what changes they could make on wards and how they might go about effecting them. Each team drew up a plan of their intentions. Reflection and feedback time was again built into the day.     

Workshop 3 – Enhancing leadership and team working (Nov 24th/25th, 2014)
The first day of this workshop focused on the participants updating each other on progress made since the last workshop and sharing reflective thoughts and feelings. Focus was placed on how individuals can work effectively in a dynamic environment and develop the resilience to do so. The second day focused on the tools which individuals had and could draw on in order to carry out their work, and identified those resources which may still be needed. The concept of meaningful conversations at work was introduced before moving on to discuss how the Senses can be created in the workplace and the experiences of staff, patients and carers enhanced. A participant led plan for the next steps was formulated before the day ended. 

Workshop 4 –Creating the Senses for self and teams (Feb 23rd/24th, 2015)
The agenda, aims and activities involved in Workshop 4 were discussed with the participants. Initially, the aims of the project were recapped before discussing progress so far from the perspectives of the participants and the project facilitators. The Senses Framework was revisited, with emphasis again placed on enhancing individual’s understanding of it and how it applied to the project (i.e. how the Senses could be created for staff, patients, and carers). Other topics that were revisited included playing to the strengths of individuals, teams and the organisation, gaining feedback from different sources, and using this data to make a difference to staff and patients’ experience of care, and cycles of change. This latter topic involved a discussion around how small changes can be implemented through a cycle of planning, enacting, and evaluating change. Time for reflection was built in to the day at various points, and both days involved a large amount of group work.     

Workshop 5 – Appreciating and reflecting upon our learning and progress (May 20th 2015)
This final workshop encouraged participants to reflect on the project as a whole, with focus placed on applying what was covered during the project to the Senses Framework and actual practice. In line with the principles of Appreciative Inquiry, particular focus was also placed on what participants feel they do well on their wards and what could be done even better. The topics of engaging the team, leadership qualities, and values were also revisited and linked back to their relevance for delivering good quality care. Participants were encouraged to think about time management, how they could be even more proactive within their roles, and how they could communicate with each other, patients and carers to obtain feedback even at busy times. Some emphasis was placed on how changes could be sustained and carried forward. The final part of the day focused on planning the November end of project celebration event.  
 
[bookmark: _Toc445389260][bookmark: _Toc468285997][bookmark: _Toc397071010]The research team

The research team consisted of seven members. Two were experienced nurse-practitioners and experts in gerontological nursing, as well as professors. These team members had extensive experience of participatory action research (PAR) involving older people, family carers, and staff, and led the development of The Senses Framework (Nolan et al., 2006). One of these members, based in the School of Nursing and Midwifery at De Montford University, led the intervention core workshops, whilst the other, based in The School of Nursing and Midwifery at the University of Sheffield, mostly adopted a consultative role. A third experienced nurse-practitioner, based in NHS Lothian and with particular expertise in PAR techniques, also led the core workshops. Throughout the intervention, a research assistant with vast experience of nursing in the NHS worked with the participants to gain feedback on the success of the workshops and support them in making changes on wards. This was a crucial part of maintaining the impetus of the intervention in between workshops, and enabling the workshops to be tailored to the needs of the participants as the intervention progressed. This research assistant also led the Communities of Practice workshops in addition to one or more of the experienced nurse-practitioners. The construction and development of the questionnaires, and the analysis of the data collected, was led by three members of the team from the Institute of Work Psychology (IWP) at Sheffield Management School, one of which was myself. The other two were established academics with a wealth of knowledge between them around older people’s care, the NHS, and research methods.

[bookmark: _Toc445389261][bookmark: _Toc468285998]My role 

As stated in the previous section, my main contribution to the intervention was to help construct and develop the questionnaires, and analyse the data collected. I also provided feedback of the baseline and final results to nursing staff, in the form of presentations, and to the Burdett Trust, by contributing to a report. I was also involved in other ways, however. During the first wave of data collection I visited all of the wards with the Research Assistant, to gain contextual knowledge of the intervention setting, help distribute the questionnaires, and encourage members of staff to complete them. During the second wave of data collection I played an administrative role by helping the research assistant to fold questionnaires into envelopes, address them, and deliver them to the wards. In addition, I attended the first core workshop as an observer, in order to further my own knowledge of the intervention process and how it works, and to develop my relationships with the other team members as well as the participants. I also attended both the launch and celebration events, presenting the final results of the intervention at the latter.  
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[bookmark: _Toc468286000]Time 1 measures

Demographics: Demographic data was collected to enable moderator analyses to be conducted. This included: age, gender, ward tenure, hospital tenure, job role (e.g. healthcare assistant, nurse, sister), hierarchical level (i.e. which NHS ‘band’ level respondents were classed at; higher band levels indicate higher ranking job positions and higher salaries) highest level of education, number of years that nurses had been qualified for, whether or not other staff were managed, and whether the pattern of work was full-time or part-time.  
 
Social support was measured using a four-item scale developed specifically for use in health service settings and validated on a sample of over 9,000 NHS staff (Haynes, Wall, Bolden, Stride and Rick, 1999). A sample item is: ‘To what extent can you count on your colleagues at work to listen to you when you need to talk about problems at work?’. All items were scored on a 5-point scale (1 = Not at all, 5 = Completely). 

Influence in decision-making was operationalised using a four-item measure developed for use in health service settings (Haynes et al., 1999). A sample item is: ‘To what extent are you allowed to participate in decisions which affect you?’. Each item was scored on a 5-point scale (1 = Not at all’, 5 = ‘A great deal’). 

Resources and demands was measured using three-item and four-item measures which have recently been developed for use in health service settings (Patterson et al., 2011), and which were validated specifically on health service employees working on elderly wards in the NHS, a similar sample to the one which will be recruited for this study. Sample items include: ‘We have sufficient basic equipment and supplies to deliver a good level of care’ (resources), and ‘There is too much to do in too little time’ (demands). Each item was scored on a 5-point scale (1 = Strongly disagree’, 5 = ‘Strongly agree’). 

Work-related basic needs (autonomy, competence and relatedness) were measured using an abbreviated nine-item version of the 18-item Work-Related Basic Needs Scale (WRBNS; Van den Broeck et al., 2010). Sample items are: ‘I feel free to do my job the way I think it could best be done’ (autonomy); ‘I feel competent at my job’ (competence); ‘At work, I feel part of a team’ (relatedness). All items were scored on a 5-point Likert scale (1 = Totally disagree’ to 5 = Totally agree’). This scale is the first to be developed for use on an occupational population and has demonstrated good psychometric properties (Van den Broeck et al., 2010). The original 18 item scale was abbreviated to a 9-item scale for the purposes of Study 1, due to demands to reduce the length of the questionnaire by the host organisation. The scale was abbreviated based on email correspondence between myself and Anja Van den Broeck during May and June 2014, who advised using only the positively worded questions, based on the original factor analysis results published in her 2010 paper. A score was created for each sub component separately, as opposed to creating an overall sum score. This is in accordance with recommendations by Van den Broeck et al. (2010; 2016) who argue that each of the sub-components are distinct concepts. In evidence, they cite evidence that correlations between the three needs are not greater than r=.7, suggesting that none are redundant. More specifically, in their meta-analysis which investigated the relationships between the three needs, resources, demands, and well-being outcomes, Van den Broeck et al. (2016) found that each need differentially related to antecedents and outcomes, which was evidenced by a minimal amount of overlap between meta-analytic confidence intervals. Each need also uniquely predicted psychological growth and well-being outcomes.     

Work engagement (vigour, dedication and absorption) was assessed using the 9-item abbreviated version of the Utrecht Work Engagement Scale (Schaufeli et al., 2006). This scale has been used extensively across occupations and countries and has consistently demonstrated acceptable reliability (Schaufeli et al., 2006). Example items are: ‘I am enthusiastic about my work’ (vigour); ‘When I get up in the morning, I feel like going to work’ (dedication); ‘I am immersed in my work’ (absorption). All items were scored on a 7-point scale (‘1 = Never’, 7 = ‘Always’). In accordance with Schaufeli and colleagues’ recommendations, a sum score was created, as opposed to creating scores for each subcomponent separately (Schaufeli et al., 2006). The UWES was adopted as Schaufeli and colleagues’ conceptualisation of engagement has received the most empirical support to date (Hakanan & Roodt, 2010), and their associated measurement scale is arguably the most reliable and valid scale which currently exists to measure this concept (see Schaufeli et. al, 2002, for a thorough empirical analysis of the reliability and validity of this measure). Although other scales exist (e.g. the Maslach Burnout Inventory (MBI), Maslach & Jackson, 1981; a psychological engagement scale, May et al., 2004; and a job and organisation engagement scale, Saks, 2006), none are so well established in terms of reliability and validity for assessing engagement, or used extensively in the work engagement literature. Indeed, the systematic review in Study 1 (Chapter 5) demonstrated that all but one of the interventions which investigated work engagement used the UWES, hence adopting this measure will allow the results of this study (Study 2) to be easily compared with those from other intervention studies. 

Well-being was tapped using the 16-item job-related affect indicator (Warr, Bindl, Parker & Inceoglu, 2014), which comprises four emotions to describe high-activation pleasant affect (HAPA), which can be summarised as ‘enthusiasm’ (e.g. ‘enthusiastic’); four emotions to describe low-activation pleasant affect (LAPA), which can be summarised as ‘comfort’ (e.g. ‘relaxed’; four emotions to describe high-activation unpleasant affect (HAUA), which can be summarised as ‘anxiety’ (‘anxiety’); and four emotions to describe low-activation unpleasant affect (LAUA), which can be described as ‘depression’ (e.g. ‘depression’). High-activated pleasant affect, and in particular, enthusiasm, is consistent with the vigour component of work engagement, hence it is expected that pleasant affect will correlate highly with work engagement. Participants will be asked to indicate how much of their time over the past week their job has made them feel each of the emotions. Responses were scored on a 7-point scale (1 = ‘Never’ to 7 = ‘Always’) and the responses for the two unpleasant affect scales were reverse scored so that higher values were associated with more pleasant affect for all four scales.     

As this study was part of a wider study investigating quality of care on NHS elderly wards, these scales were only some of the scales comprising the full questionnaire sent to respondents. A copy of the full post-intervention questionnaire can be found in Appendix 5.
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All of the measures included at Time 1 were repeated at Time 2, including the demographics. Modifications to the measures were made according to the results of reliability and validity analyses, presented in section 7.1.7.3. In addition, the questionnaire presented to staff on the intervention wards included a number of evaluation questions which were constructed by the project team and were intended to gain some insight into the impact of the intervention on these wards. Given the value of in-depth evaluations of the implementation of interventions for identifying how and why interventions work, and reasons for why they may not have been successful (for a discussion of the benefits of such evaluations, see Nielsen, Randall et al., 2010; Nielsen, Taris et al., 2010; and Chapter 4 of this thesis), a more extensive and in-depth questionnaire would have been preferred. However, this was not possible due to the additional amount of time that such questionnaires would have taken staff to complete following an already long questionnaire, and the additional amount of resources required to administer such an evaluation. In an attempt to achieve as high a response rate as possible to the few questions which were asked, the evaluation questions were added to the end of the main questionnaire (see Appendix 5) rather than presented as a separate questionnaire which might not have been completed by staff at all.  

The evaluation questions included a number of questions which required a ‘yes’ or ‘no’ response. These asked whether respondents had been aware of the project during its implementation, whether they had taken an active part in the project, and how and whether they thought the project had resulted in positive changes on their wards. A final question asked participants to indicate on a 5-point agreement scale (1= Strongly disagree, to 5=Strongly agree) the extent to which they agreed or disagreed that changes had occurred in terms of: patient experience, staff morale, team ability to identify areas for improvement, opportunity to hear about new ways of working, and feeling that their ideas were heard. 

[bookmark: _Ref453589822][bookmark: _Toc468286002]Assessing the reliability and validity of the measures at Time 1 and Time 2

The reliability and validity of all of the measures used in the questionnaire at Time 1 and Time 2 were examined using Cronbach’s alpha (α) and confirmatory factor analysis (CFA). Assessing reliability and validity is important to establish the degree of confidence we can place in the results of analyses based on the data collected via these measures. In addition, Time 1 respondents highlighted several issues with the questionnaires which they strongly felt needed changing. These included the long length of the questionnaire generally, and the face validity of some of the items, as several items within and between scales were viewed as very similar. As a result, and to encourage a good completion rate at Time 2, each of the issues was investigated separately to see whether the offending item(s) could be removed from their respective scales without compromising the reliability and validity of the scales. Before detailing the results from these analyses, the terms reliability and validity are defined and an outline of the statistical procedures used to assess them is presented. 

Scale reliability 

Scale reliability refers to whether a scale is consistently able to produce similar results, repeatedly, without systematic measurement error (Oliver & Benet-Martinez, 2000). Cronbach’s alpha (α) is a statistic which evaluates internal reliability, that is, how strongly a scale’s items are related to each other and thus whether a scale is able to produce these similar results, repeatedly. It is not evidence of unidimensionality, however, despite sometimes being interpreted as such (Grayson, 2004; Field, 2005). Cronbach’s α is calculated by computing the average of all split-half correlations, where a split-half correlation is the reliability obtained from generating a composite score by splitting a test into two halves and measuring the correlation between them. Values range from 0 to 1, with higher values indicating higher reliability, or internal consistency. Cut-off levels indicating adequate internal reliability are controversial, with some scholars suggesting α=.70 as a weak, arbitrary, cut-off point (e.g. Hair, Black, Babin & Anderson, 2010; Lance, Butts & Michets, 2006), and some scholars suggesting α=.80 as a basic cut-off point and α=.90 in applied contexts (e.g. Nunnally, 1978). Given that several of the scales investigated here are in the nascent stage of development, it seems appropriate to consider α=.70 as adequate for this study.  

Scale validity

Scale validity refers to whether the items forming a scale actually measure the latent construct(s) they are hypothesised to (Oliver & Benet-Martinez, 2000). Confirmatory factor analysis (CFA) is a statistical procedure which is able to test the underlying latent (i.e. factor) structure of a scale by examining the covariation amongst a set of observed variables (i.e. scale items) using regression techniques. More specifically, the researcher is able to specify the structure of a scale a priori (termed the measurement model) based on theory and / or previous empirical findings, and evaluate how closely the variance-covariance matrix underlying the structure of this measurement model matches the variance-covariance matrix underlying the structure of the observed data, using ‘fit statistics’ (Byrne, 2010). Commonly, the maximum likelihood (ML) method of estimation is applied, which estimates population parameters that maximise the probability of sampling the observed data from a population (Tabachnik & Fidell, 2007). 

Two types of fit statistics are commonly reported: absolute fit indices, and comparative fit indices. Absolute fit indices test how closely the variance-covariance matrix underlying the predicted measurement model matches the variance-covariance matrix underlying the sample data, by examining how well the model fits independently of any other possibility (Byrne, 2010). Comparative, or incremental, fit statistics compare the hypothesised, measurement model with the independence or null model[footnoteRef:4], and thus examine how well the measurement model fits against a restricted model (Byrne, 2010; Hair et al., 2010). Given the advantages and disadvantages of each fit statistic, several have been presented in this thesis, providing a comprehensive overview of the model fit. Absolute fit indices presented are the Chi-squared (Chi 2) test, the relative Chi 2 (CMIN), the root mean square error of approximation (RMSEA), and the standardised average residual (SRMR). A comparative fit statistic presented is the Comparative Fit Index (CFI). These will now be discussed in more depth.  [4:  The null, or independence, model is one in which all variables are uncorrelated and thus has a large Chi2 value (see later in the text) indicating the worst possible fitting model (Byrne, 2010). 
] 


The global goodness of fit test, the Chi-squared (Chi2) test, assesses the difference between the observed and expected covariance matrices, with values closer to zero indicating a better fit (Byrne, 2010). An associated p-value which is significant (<.05) indicates a poor fit. However, the test is sensitive to sample size (Hair et al., 2010). This could lead to type I errors (failure to reject an inappropriate model) in small samples (N≤250, Hair et al., 2010) and type II errors (erroneously rejecting an appropriate model) in large samples (N≥250, Hair et al., 2010). The picture is complicated by model complexity. For example, a model with 12 or fewer observed variables which is tested on a small sample, such as in the confirmatory factor analyses conducted here, is likely to return a non-significant p-value, whereas a model with 30 or more observed variables which is tested on a large sample is likely to return a significant p-value (Hair et al., 2010). This demonstrates how important it is to consider several fit indices together. The relative Chi2 is the Chi2 value (sometimes referred to as CMIN) divided by the number of degrees of freedom and is designed to be less dependent on sample size. The value produced is a ratio between the Chi2 statistic and the number of degrees of freedom, and values greater than two indicate an inadequate fit (Byrne, 2010). The RMSEA attempts to overcome both the issue of sample size and model complexity whilst also evaluating the discrepancy between the observed and expected covariance matrices. It ranges between 0 and 1 with values ≤.06 suggested to indicate good fit, and values ≥.08 suggested to indicate worse fit (Hu and Bentler, 1999). The SRMR is the square root of the discrepancy between the observed and expected covariance matrices, and assesses the size of the standardised residuals. Values range between 0 and 1, with lower values (≤.05) indicating a better fit (Byrne, 2010). The comparative fit index (CFI) also adjusts for the problems with sample size that the Chi2 test is sensitive to (Byrne, 2010). Values again range between 0 and 1, with higher values, ideally ≥.95, indicating a better fit.  

Assessing the reliability and validity of the measures at Time 1

The reliability of the scales at Time 1 was assessed by computing Cronbach’s α in SPSS (version 22), and assessing whether removing an item would reduce the reliability of the scale by computing the predicted Cronbach’s alpha if an item is deleted. In addition, the face validity of each scale was assessed with and without the items highlighted for removal, and it was considered whether removing an item would overly reduce the breadth of the scale. Following these considerations, CFA using the statistical package, AMOS (version 22), was conducted for the scales involved, both before and after the certain ‘problem’ items were removed. To enable the standardised root mean square residual (SRMR) to be produced, which AMOS will not produce if missing data is present, casewise deletion of missing data was necessary for each analysis. However, given the potential bias caused by deleting missing data casewise, and the potential decrease in statistical power resulting from a reduced sample size, a sensitivity analysis was conducted. This involved conducting each CFA with and without the missing data present to see whether the results for the other fit statistics differed between the analyses. The results revealed little difference, hence the fit statistics from the complete dataset at Time 1 (N=179) are reported in the text which follows, along with the SRMR results from the analyses conducted following casewise deletion of missing data. 

Following the above procedure, one item from the scale measuring social support was removed (item 4.4) and one item from the scale measuring influence in decision-making was removed (item 6.4). Respondents considered item 4.4 to be very similar to items 4.2 and 4.3, and item 6.3 to be very similar to item 6.4. Cronbach’s alpha revealed that each of the original 4 item scales were highly reliable (N=179, α=.92, social support scale; N=179, α=.89, influence in decision-making scale), and CFA by entering these two scales together[footnoteRef:5] in AMOS, revealed a very good fit (N=179), Chi2(19)=45.61, p=.001, CMIN/df=2.40, CFI=.97, RMSEA=.09, SRMR (N=174)=.039. The ‘Cronbach’s alpha if item deleted’ statistic did not suggest much decrease in the reliability of the scales by removing any of the items from either of them, hence the decision to remove items 4.4 and 6.4 was based on face validity. CFA was then conducted step by step, first with item 4.4 removed, and then with item 6.4 removed, in order to track the reliability and validity of the model following each change. The final fit of the model was excellent, Chi2(8)=9.047, p=.338, CMIN/df=1.13, CFI=1.00, RMSEA=.03, SRMR (N=174)=.035.    [5:  It was not possible to enter all of the scales in the questionnaire together in AMOS due to the limited sample size (N=179). Doing so would have decreased the robustness of the results. ] 


The work-related basic needs scale was not altered as it has already been abbreviated from an 18-item to a 9-item scale based on unpublished data and personal email recommendations from the author who published the full 18-item scale (Van den Broeck et. al, 2010). Since this 9-item scale has not yet been widely tested for reliability and validity, abbreviating it further would have risked compromising the robustness of the scale and made it more difficult to compare the results to other studies using the full 18-item scale. The work engagement scale was also not altered due to its establishment in the literature as a 9-item abbreviated scale with high reliability and validity (Schaufeli & Bakker, 2006), and, again, to enable comparison with results from other studies.  

Assessing the reliability and validity of the measures at Time 2

Following Time 2, the reliability and validity of all of the scales were again assessed via Cronbach’s alpha in SPSS (version 22) and CFA in AMOS (version 22). The evaluation questions were not subject to this assessment as they were not designed to measure a construct in the way that the scales measuring the research variables are, rather, each question was a ‘stand-alone’ question. Discriminant analyses were also conducted to assess whether the three subcomponents of the work-related basic needs and work engagement scales, and two subcomponents of the resources and demands scale, were sufficiently unrelated to be considered separate scales, or whether they were sufficiently related to be considered composite scales. This was considered necessary, in part, due to the strength of bivariate correlations between the subcomponents of each scale, which suggested multicollinearity (Table 7.3). The largest correlation relating to the three needs was between autonomy and relatedness, r=.58, and the smallest was between competence and relatedness, r=.38. These are very similar to those observed by Van den Broeck et al. (2010). Bivariate correlations between the three subcomponents of work engagement revealed that the largest correlation was between vigour and dedication, r=.76, and the smallest correlation was between vigour and absorption, r=.70. The bivariate correlation between resources and demands was, r=.48. The strength of these correlations, particularly in relation to the three subcomponents of work engagement, suggested that the variables pertaining to each scale are substantially related to each other and that it may not be possible to conceptually discriminate between them. Therefore, discriminant analyses were warranted, however, both theory and empirical evidence were considered in this evaluation, in order to optimise reliability and validity. 

In terms of the work-related basic needs scale, Van den Broeck et al. (2010) provide both theoretical and empirical evidence for the three factor structure of the 18-item scale and the discriminant validity between the subcomponents. This suggests that autonomy, competence and relatedness should be considered as separate scales (Van den Broeck et al., 2010). Discriminant analyses were utilised to determine whether this could be considered appropriate for the current sample, using the 9-item abbreviated scale, which has not previously been validated in published literature. Evidence for the treatment of the short version of the work engagement scale as a composite measure is less conclusive; Schaufeli et al. (2006) found that although the fit of a three-factor model was significantly better than the fit of a one-factor model across 10 cross-national samples, correlations between the three factors were very high (>.90). These authors concluded that researchers might want to consider computing a composite scale for practical reasons, such as to avoid multicollinearity when conducting regression analyses. Given this recommendation, and the strength of the correlations between vigour, dedication and absorption noted above, discriminant analysis was considered pertinent. The resources and demands scale has previously been validated as two separate scales (Patterson et. al, 2011), however, poor CFA results for the separate scales based on the current sample (discussed in the later in this section) suggested that they should be considered as composite scales, therefore their discriminant validity was investigated to help confirm the most appropriate structure. It was not necessary to conduct discriminant analyses on the colleague support and influence in decision-making scales as they do not consist of sub-components. It was also not necessary to apply discriminant analyses to the four factor well-being scale given the excellent CFA results of this four-factor model which were in accordance with previous validation results (Warr et al., 2014), and were much better than those obtained for a one-factor model (see Table 7.4 and associated text).

All of the analyses presented here were conducted on the unmatched sample comprising the complete Time 1 sample (N=179) in combination with those who responded at Time 2 but did not at Time 1 (N=38). This was considered appropriate as the number of respondents who completed the questionnaire at both time points was very low (N=45), and low sample sizes compromise the robustness of reliability and validity analyses. Combining the samples, however, as opposed to using either the complete Time 1 sample or the complete Time 2 sample, enabled the sample size to be maximised, theoretically increasing the statistical power of the analyses and the robustness of the results. First, reliability, validity and discriminant analyses for the work-related basic needs, work engagement, and resources and demands scales will be discussed, before discussing the results of reliability and validity analyses for the remaining scales, and ending the section with a summary of the results.
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[bookmark: _Ref453582823][bookmark: _Toc468286072]Table 7.3 Bivariate correlations between all of the research variables and their subcomponents which were investigated via reliability, CFA and discriminant analyses, based on the unmatched Time 1 - Time 2 sample (N=217)
	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18

	1
	Colleague support
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	Influence in decision-making
	.38**
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	Resources and demands
	.22**
	.29**
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	Resources
	.25**
	.24**
	.79**
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	Demands
	.16*
	.27**
	.92**
	.48**
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	Work-related basic needs
	.41**
	.43**
	.30**
	.36**
	.20**
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	7
	Autonomy
	.36**
	.41**
	.40**
	.40**
	.33**
	.88**
	1.00
	
	
	
	
	
	
	
	
	
	
	

	8
	Competence
	.17*
	.20**
	.14*
	.25**
	.05
	.72**
	.51**
	1.00
	
	
	
	
	
	
	
	
	
	

	9
	Relatedness
	.44**
	.40**
	.14*
	.23**
	.06
	.83**
	.58**
	.38**
	1.00
	
	
	
	
	
	
	
	
	

	10
	Work engagement
	.36**
	.37**
	.29**
	.32**
	.20**
	.48**
	.50**
	.28**
	.36**
	1.00
	
	
	
	
	
	
	
	

	11
	Vigour
	.37**
	.33**
	.35**
	.33**
	.28**
	.41**
	.47**
	.23**
	.28**
	.92**
	1.00
	
	
	
	
	
	
	

	12
	Dedication
	.35**
	.36**
	.28**
	.31**
	.21**
	.48**
	.51**
	.28**
	.37**
	.89**
	.76**
	1.00
	
	
	
	
	
	

	13
	Absorption
	.26**
	.31**
	.16*
	.26**
	.09
	.42**
	.41**
	.26**
	.35**
	.88**
	.70**
	.69**
	1.00
	
	
	
	
	

	14
	Well-being 
	.32**
	.38**
	.50**
	.42**
	.44**
	.57**
	.61**
	.32**
	.40**
	.63**
	.61**
	.62**
	.46**
	1.00
	
	
	
	

	15
	HAUA 
	.21**
	.18*
	.33**
	.21**
	.33**
	.39*
	.41**
	.21**
	.27**
	.33**
	.30**
	.35**
	.23**
	.72**
	1.00
	
	
	

	16
	LAUA
	.24**
	.28**
	.42**
	.33**
	.37**
	.45**
	.50**
	.17*
	.34**
	.54**
	.51**
	.60**
	.38**
	.73**
	.66**
	1.00
	
	

	17
	HAPA
	.31**
	.40**
	.40**
	.40**
	.32**
	.48**
	.53**
	.27**
	.31**
	.61**
	.60**
	.57**
	.47**
	.75**
	.20**
	.36**
	1.00
	

	18
	LAPA
	.21**
	.29**
	.37**
	.34**
	.30**
	.41**
	.41**
	.26**
	.30**
	.40**
	.41**
	.36**
	.30**
	.79**
	.41**
	.28**
	.61**
	1.00


**Correlation is significant at the .01 level (2-tailed)
*Correlation is significant at the .05 level (2-tailed)
Notes: Well-being=composite scale formed by adding scores on the four well-being scales (no. 15-18 in the table above) together; HAUA=high activation unpleasant affect; LAUA=low activation unpleasant affect; HAPA=high activation pleasant affect; LAPA=low activation pleasant affect 
Discriminant analyses, Cronbach’s alpha, and CFA of the work-related basic needs, work engagement, and resources and demands scales

Initially, a CFA (ML) was conducted for the one factor models pertaining to the work-related basic needs, work engagement, and resources and demands scales, and the three and two factor models pertaining to these scales, to enable the goodness of fit statistics between the models to be compared. Casewise deletion of missing data was again conducted to enable the SRMR to be produced, and the results of these analyses were compared with the analyses conducted on the full, unmatched dataset (N=217). Again, the results revealed little difference (for the results from both analyses for the final scales, see Table 7.5), hence the fit statistics from the complete dataset (N=217) are reported in the text which follows (see also Table 7.5), along with the SRMR results from the analyses conducted following casewise deletion of missing data. Discriminant analyses were conducted by calculating the average variance extracted for each of the subcomponents (AVE), which is equal to squaring the standardised factor loadings, and then comparing the squared correlation between each pair of factors (Table 7.4). If a factor’s AVE was higher than its squared correlation with all the other variables in the model, it was considered to have discriminant validity, in accordance with guidelines outlined by Fornell and Larcker (1981). 

The average variance extracted for autonomy and competence was higher than the squared correlations between autonomy and each of the other two needs, and between competence and each of the other two needs (Table 7.4), suggesting discriminant validity. However, for relatedness, it was only higher than its squared correlation with competence. Given the reported differential relationships between each of these three factors with predictors of work engagement (e.g. Van den Broeck et al., 2010), however, it was considered appropriate to treat the three scales individually. For example, in a previous study task autonomy was more strongly associated with autonomy satisfaction than any other need, and social support was more strongly associated with relatedness than any other need (Van den Broeck et al., 2010). This indicates that it should not be expected that each predictor should have the same effect on work engagement via each of the three needs, and thus that it makes theoretical sense to treat the three scales separately. Confirmatory factor analysis revealed that the fit of the three factor model was excellent (N=217), Chi2(df=24)=78.92, p=<.001, CFI=.94, RMSEA=.10, SRMR (N=203) =.07, and much better than the fit of a one factor model (N=217), Chi2(df=27)=292.60, p=<.001, CFI=.71, RMSEA=.21, SRMR (N=203)=.11. The reliability of each of the three subscales was also high (Cronbach’s α =.76-.84, see Table 7.5), although the reliability of the single 9-item scale was higher, Cronbach’s α=.86. This is to be expected, given that increasing the number of items in a scale increases its reliability, in accordance with Classical Test Theory (DeVellis, 2006), and thus a reduction in reliability is an inevitable result of reducing the number of items in a scale. It is therefore important to consider the results of CFA in conjunction with reliability analysis when making decisions about scale structure. In this case, taking both the empirical and theoretical evidence into account suggests that the three subscales can be considered to have discriminant validity and can be appropriately treated as separate measures.  

Confirmatory factor analysis revealed that the fit of a three factor work engagement model, (N=217), Chi2(df=24)=116.15, p=<.001, CFI=.92, RMSEA=.13, SRMR (N=191)=.06, was better than that of a one factor model (N=217), Chi2(df=27)=154.81, p=<.001, CFI=.88, RMSEA=.15, SRMR (N=191)=.06. However, the average variance extracted for each of the subcomponents was not greater than any of their paired correlations (Table 7.4), suggesting that it is not possible to discriminate between them. It was concluded that the three subcomponents should be treated as a single measure for practical reasons, in particular, to avoid the issue of multicollinearity when conducting mediation analyses using regression. As highlighted earlier, this is in line with Schaufeli et al.’s (2006) suggestions. The reliability of the single 9-item scale was extremely good, Cronbach’s α=.91, and higher than that of any of the subcomponents (Cronbach’s α=.76-.84).

The average variance extracted for resources was higher than the squared correlation between resources and demands (Table 7.4), however, the average variance extracted for demands was not higher than this squared correlation, suggesting that it is not possible to discriminate adequately between resources and demands. Confirmatory factor analysis revealed an excellent fit of the one factor model (N=217), Chi2(df=14)=38.83, p=<.001, CFI=.94, RMSEA=.09, SRMR (N=205)=.06, although the fit of the two-factor model was even better, Chi2(df=13)=15.58, p=.273, CFI=.99, RMSEA=.03, SRMR (N=205)=.04. Nevertheless, it was considered appropriate to treat resources and demands as a single scale for the same practical reasons as previously discussed for the work engagement scale. The reliability of the 7-item scale was good, Cronbach’s α=.80, comparable to that of demands (Cronbach’s α=.83), and much better than that of resources (Cronbach’s α=.59), when considered as separate scales. 

In summary, the results of these analyses and theoretical considerations suggest that autonomy, competence and belonging should be considered as three separate scales, that work engagement should be considered as a composite scale comprising the related subcomponents, vigour, dedication and absorption, and that the two related variables, resources and demands should also be considered as a composite scale. 

Cronbach’s alpha and CFA for the colleague support, influence in decision-making and well-being scales

The results of reliability analyses indicate that the colleague support, influence in decision-making, and well-being scales all achieved a Cronbach’s α of .79 or above, indicating good to high internal consistency. The highest value was for colleague support, Cronbach’s α=.90, and the lowest value was for low activated pleasant affect (comfort), α=.79. These results are similar to those obtained by previous studies (see section 7.7).  

The validity of the scales was again conducted via CFA (ML) in AMOS (version 22). Each measure was specified according to the theoretical structure outlined in previous literature (see section 7.7) and in accordance with any adjustments made at Time 1 (discussed earlier in this section). As colleague support and influence in decision-making contained only three items, they could not be factor analysed separately as one-factor models due to saturation (each model containing zero degrees of freedom). Therefore, a one-factor model was created from these two variables, with a covariance specified between each factor, allowing the two constructs to covary and creating degrees of freedom enabling the analysis to proceed. In accordance with the literature, well-being was assessed via a four-factor model comprising high activated unpleasant affect, high activated pleasant affect, low activated unpleasant affect and low activated pleasant affect (Warr et al., 2014). 

The results of CFA (ML) for the one-factor model comprising colleague support and influence in decision-making were very good (N=217; Table 7.5), Chi2(df=8)=16.24, p=.039, CFI=.99, RMSEA=.06, SRMR (N=212) =.35, suggesting high validity. The results for the four factor well-being model were also very good (N=217), Chi2(df=98)= 225.47, p=<.001, CFI=.93, RMSEA=.08, SRMR (N=166) =.07, and much better than those of a one-factor model (N=217), Chi2(df=104)=905.70 , p=<.001, CFI=.54, RMSEA=.19, SRMR (N=166) =.15. These results are in keeping with previous literature (see section 7.7), and confirm the structure of the four factor well-being model.



Summary of Cronbach’s alpha and CFA for all of the final scales

In summary, discriminant, confirmatory factor, and reliability analyses were conducted to determine whether the work-related basic needs, work engagement and resources and demands scales should be considered as composite scales or separate measures for the purposes of further analyses. In addition, confirmatory factor, and reliability analyses were conducted to confirm the structure of the colleague support, influence in decision-making and well-being scales. Empirical evidence was considered in conjunction with theoretical evidence before arriving at a final decision. 

The results of discriminant analyses suggested that autonomy, competence and belonging should be considered as three separate scales, that work engagement should be considered as a composite scale comprising the related subcomponents, vigour, dedication and absorption, and that the two related variables, resources and demands should also be considered as a composite scale. The results of Cronbach’s alpha and CFA for these final scales are presented in Table 7.5 and from this point forward, these scales form the basis of all discussions and analyses. 

The results of reliability analyses for all of the final measures, including those which were not subjected to discriminant analyses, indicated that all of the scales achieved a Cronbach’s alpha of .75 or above, indicating good to high internal consistency (Table 7.5). The highest values were for colleague support and work engagement, which both achieved a Cronbach’s α of .91, and the lowest value was for relatedness, α=.75. These results are similar to those obtained by previous studies (see section 7.7). The results of CFA for all of the final scales were also very good, with all models achieving CFI values of .89 or above and SRMR values of .07 or less (Table 7.5). RMSEA values were between .09 (resources and demands) and .15 (work engagement). This is slightly higher than the generally accepted level (~.05-.08), however, taken together with the results from the other fit statistics, all of the scales can be considered to have achieved adequate validity. In sum, these results suggest that the reliability and validity of the final measures used in the questionnaire is acceptable. 
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[bookmark: _Ref453582927][bookmark: _Toc468286073]Table 7.4 A table displaying the results of discriminant analyses to investigate the discriminant validity of the subcomponents of the work-related basic needs, work engagement, and resources and demands scales (N=217)
	No.
	Variables 
	Items
	Standardised factor loadings of each item
	Average variance extracted for each variable1
	Factor pairs associated with each variable
	r between each factor pair
	rr between each factor pair
	Is AVE higher than r2?
	Discriminant validity present2?

	1
	Work-related basic needs
	Yes

	
	Autonomy (AUT)
	WRBNS1
	.822
	.640
	AUT-COM
	.508
	.254
	Yes
	

	
	
	WRBNS2
	.715
	
	AUT-REL
	.581
	.545
	Yes
	

	
	
	WRBNS3
	.857
	
	
	
	
	
	

	
	Competence (COM)
	WRBNS4
	.664
	.655
	COM-AUT
	.508
	.254
	Yes
	

	
	
	WRBNS5
	.864
	
	COM-REL
	.381
	.240
	Yes
	

	
	
	WRBNS6
	.881
	
	
	
	
	
	

	
	Relatedness (REL)
	WRBNS7
	.825
	.538
	REL-AUT
	.581
	.545
	No
	

	
	
	WRBNS8
	.808
	
	REL-COM
	.381
	.240
	Yes
	

	
	
	WRBNS9
	.530
	
	
	
	
	
	

	2
	Work engagement
	No

	
	Vigour (VIG)
	WENG1
	.853
	.661

	VIG-DED
	.758
	.790
	No
	

	
	
	WENG2
	.887
	
	VIG-ABS
	.696
	.646
	Yes
	

	
	
	WENG5
	.685
	
	
	
	
	
	

	
	Dedication (DED)
	WENG3
	.874
	.604

	DED-VIG
	.758
	.790
	No
	

	
	
	WENG4
	.797
	
	DED-ABS
	.684
	.774
	Yes
	

	
	
	WENG7
	.642
	
	
	
	
	
	

	
	Absorption (ABS)
	WENG6
	.846
	.519
	ABS-VIG
	.696
	.646
	No
	

	
	
	WENG8
	.716
	
	ABS-DED
	.684
	.774
	No
	

	
	
	WENG9
	.574
	
	
	
	
	
	

	3
	Resources and demands
	No

	
	Resources (RES)
	RDEM5
	.507
	.563
	RES-DEM
	.481
	.423
	Yes
	

	
	
	RDEM6
	.693
	
	
	
	
	
	

	
	
	RDEM7
	.594
	
	
	
	
	
	

	
	Demands (DEM)
	RDEM1
	.686
	.363
	DEM-RES
	.481
	.423
	No
	

	
	
	RDEM2
	.752
	
	
	
	
	
	

	
	
	RDEM3
	.841
	
	
	
	
	
	

	
	
	RDEM4
	.714
	
	
	
	
	
	


1Average variance extracted is computed by adding up the standardised factor loadings for each of the relevant scale items and dividing by the number of items 2The conclusions drawn here are based on the results presented here as well as the results of CFA, reliability analyses and theoretical evidence (see section 7.1.5)
[bookmark: _Ref453583030][bookmark: _Toc468286074]Table 7.5 A table displaying the results of reliability analyses and maximum likelihood confirmatory factor analyses (CFA) for each of the measures in the questionnaire, based on the unmatched sample (N=217)
	Model description1
	Variable(s)
	Reliability results
	CFA results2

	
	
	No. items
	Cronbach’s α
	N
	X2
	df
	p
	CMIN/df
	CFI
	NFI
	RMSEA
	SRMR

	Resources and demands
	
	
	
	
	
	
	
	
	
	
	

	One-factor
	Resources and demands
	7
	.80
	217
	38.83
	14
	<.001
	2.77
	.94
	.91
	.09
	-

	
	
	
	
	205
	37.69
	14
	.001
	2.69
	.94
	.91
	.09
	.06

	Colleague support and influence in decision-making
	
	
	
	
	
	

	Two-factor
	Colleague support
	3
	.90
	217
	16.24
	8
	.039
	2.03
	.99
	.98
	.07
	-

	
	Influence in decision-making
	3
	.84
	212
	14.79
	8
	.063
	1.85
	.99
	.98
	.06
	.35

	Work-related basic needs
	
	
	
	
	
	
	
	
	
	
	

	Three-factor
	Autonomy
	3
	.84
	217
	78.92
	24
	<.001
	3.29
	.94
	.92
	.10
	-

	
	Competence
	3
	.82
	203
	79.63
	24
	<.001
	3.32
	.94
	.91
	.11
	.07

	
	Relatedness3
	3
	.76
	
	
	
	
	
	
	
	
	

	Work engagement
	
	
	
	
	
	
	
	
	
	
	

	One-factor
	Work engagement
	9
	.91
	217
	154.81
	27
	<.001
	5.73
	.88
	.86
	.15
	-

	
	
	
	
	191
	137.60
	27
	<.001
	5.10
	.89
	.87
	.15
	.06

	Well-being
	
	
	
	
	
	
	
	
	
	
	

	Four-factor
	High activated unpleasant affect 
	4
	.87
	217
	225.47
	98
	<.001
	2.30
	.93
	.88
	.08
	-

	
	High activated pleasant affect 
	4
	.88
	166
	211.095
	98
	<.001
	2.15
	.92
	.86
	.08
	.07

	
	Low activated unpleasant affect 
	4
	.79
	
	
	
	
	
	
	
	
	

	
	Low activated pleasant affect 
	4
	.79
	
	
	
	
	
	
	
	
	


1The rationale behind decisions regarding the number of factors to specify in each model is contained in the text.
2The shaded CFA results refer to those results obtained after casewise deletion of missing data, as described in the text.  
Notes: X2=chi-squared; df=degrees of freedom; p=p-value associated with the Chi2 statistic; CMIN/df=chi-squared value divided by the number of degrees of freedom; CFI=comparative fit index; NFI=normed fit index; RMSEA=root mean square error of approximation; SRMR=standardised root mean square residual

[bookmark: _Toc397071011][bookmark: _Toc445389263][bookmark: _Toc468286003]Statistical data analysis

To evaluate the two core aims of this study, a range of statistical procedures were used. These are described below, for each aim in turn.  

[bookmark: _Toc468286004]Aim 1

To explore the dataset and determine whether or not assumptions necessary for subsequent analyses were met, descriptive statistics and bivariate correlations in SPSS (version 22) were computed for the complete Time 1 and Time 2 samples, as well as for the matched sample, that is, those who responded at both Time 1 and Time 2 (N=45). The first aim of this study, to evaluate whether a group-level participatory action research intervention with nursing staff on acute elderly NHS wards was effective for increasing work engagement and well-being, was then investigated by conducting repeated measures ANOVAs in SPSS using the matched sample (Chapter 8). This statistical procedure is able to determine whether there are any significant mean differences between control and intervention groups across time (i.e. between Time 1 and 2). The effect of the intervention on the other research variables, colleague support, influence in decision-making, resources and demands, and the three work-related basic needs, was also investigated using this method. Prior to conducting these analyses, independent samples t-tests were employed to determine whether there were significant mean differences between control and intervention groups on any of the demographic or research variables at baseline (Time 1) which warranted inclusion as controls. Unfortunately, the statistical power and robustness of repeated measures ANOVA was compromised by a small number of matched respondents, therefore multilevel modelling techniques in SPSS (version 22) were also conducted, enabling the use of the complete sample comprising both matched and unmatched respondents and thus all the Time 1 and all the Time 2 data (N=262). 

Typically, multilevel modelling is conducted to explore data which is nested, or organised, at different levels (Tabachnik & Fidell, 2007). For example, achievement data for individual school children (lower level) may be nested within classes (higher level) which are nested within schools (even higher level), or work engagement for individual nurses (lower level) may be nested within wards (higher level) which are nested within hospitals (even higher level). It may also be used, however, to investigate data collected from individuals at repeated time points, and thus provides an alternative to repeated measures ANOVA. In particular, it is able to take account of both repeated measures data and between-subjects data in the same analysis. It is this ability which is of particular importance here as it is able to evaluate the effect of the intervention using the complete sample, increasing the statistical power. The results for both the repeated measures ANOVAs using the matched sample, and multilevel modelling using the complete sample, are presented in Chapter 8. 

[bookmark: _Toc468286005]Aim 2

The second aim of this study was to evaluate whether the satisfaction of the three core needs of Self-Determination Theory (SDT), autonomy, competence, and relatedness, mediate between the job resources, social support, influence in decision-making, resources and demands, and the outcome, work engagement. These mediation relationships were tested in SPSS (version 22) using the SPSS macro ‘MEDIATE for SPSS’ (Hayes, 2013). Unfortunately, the matched sample size obtained from the intervention study was too small to enable robust mediation analyses to be conducted (N=45) and it is unlikely that it would have been representative of all those who responded from all of the different wards, thus increasing the potential for biased results. Therefore, the entire unmatched sample was utilised (N=217). This comprised all of the Time 1 data and all of the Time 2 data from respondents who were not matched with any of the Time 1 data. This meant that each respondent in the dataset had only responded at either Time 1 or Time 2, and not at both time points. Combining the data from Time 1 and Time 2 in this way meant that the sample size could be maximised, increasing the robustness of the results. However, it also meant that causal relationships could not be tested as intended, as the data was largely cross-sectional. Nevertheless, this study offers a more comprehensive exploration of the mediation relationships between job resources, work-related basic needs, and work engagement, than has been conducted in previous studies. If these relationships are supported, this study could add weight to the increasing evidence for Self-Determination Theory (SDT) as a theory of motivation underlying the resources-demands model of work engagement (Bakker & Demerouti, 2007; 2008). Implications for the design of interventions to increase work engagement could also follow.

The unmatched sample size was still too small, unfortunately, to conduct latent variable structural equation modelling to investigate the mediation relationships, due to the reduction in statistical power which would have compromised the robustness of the results when all of the variables were entered together (Byrne, 2010; Hair et al., 2010). Instead, simple mediation was conducted with the manifest variables using the ‘MEDIATE for SPSS’ macro. This involved investigating the direct and indirect effects of a single predictor on a single outcome variable. Therefore, each predictor, mediator and outcome variable were entered into the model independently of any other variables. In this study, for example, the effect of social support on work engagement, mediated by autonomy, was entered in one model, and the effect of influence on decision-making on work engagement, mediated by autonomy, was entered in a separate model. This approach has the advantage that the effect of each predictor on the outcome variable can be assessed independently of any other variable, and unknown effects due to the presence of other variables entered at the same time are not introduced. This is consistent with standard procedures for simple mediation (e.g. Mackinnon, Coxe and Baraldi, 2012). Investigating the effects of the predictors on work engagement separately also enables the results to be compared more easily with the results of previous studies which have also investigated the effects of these predictors on work engagement in isolation. The simple mediation model will now be explained in more detail, before discussing the associated effect sizes which were calculated. Chapter 9 details the results of these mediation analyses. 

[bookmark: _Toc442369733]The simple mediation model

A simple mediation model is one which contains a single predictor (independent variable), a single mediator, and a single outcome (dependent) variable (Hayes, 2013). Models which contain more than one mediator variable, termed multiple mediation models, are not considered in this thesis. Typically, the independent variable in a simple mediation model is represented by X, the dependent variable is represented by Y, and the mediator is represented by M (Figure 7.2). For example, in this study, social support could be X, autonomy could be M, and work engagement could be Y. The path between the independent variable and the mediator is represented by a, and the path between the mediator and the dependent variable, controlling for the effect of the independent variable, is represented by b. The sum of these two paths represents the indirect effect. The direct path between the independent and dependent variables, controlling for the indirect effect of the mediator, is represented by c’. The total effect of the independent variable on the dependent variable is expressed by c and represents the sum of the direct and indirect effects (c=c’+ab). Changes are expressed in units, as follows: a indicates the change in the mediator based on a one-unit change in the independent variable, b indicates the change in the dependent variable based on a one-unit change in the mediator, controlling for the independent variable, c’ represents the change in the dependent variable based on a one-unit change in the independent variable, controlling for the mediator, and c represents the change in the dependent variable following a one-unit change in the independent variable (Hayes, 2013). The presence of mediation is indicated by a total effect which is insignificant, suggesting that the effect of a predictor on an outcome variable is not independent of its effect through the mediator. The presence of a significant indirect effect, and / or 95% confidence interval which does not include zero, also indicates mediation, and suggests that the effect of a predictor on an outcome variable occurs through the mediator variable. The presence of a significant indirect effect has been taken to indicate mediation in this thesis. The macro, ‘MEDIATE for SPSS’, computes both direct and indirect effects, providing p-values for the former (but not confidence intervals) and bootstrapped[footnoteRef:6] 95% confidence intervals for the latter (but not p-values). Total effects and effect sizes may be calculated from the results. By using this macro, the guidelines outlined by Mackinnon et al. (2012) are followed, which overcome the issues identified with Baron & Kenny’s (1986) and Sobel’s (1982) earlier approaches, the former of which did not test for significance, allow for effect sizes to be computed or allow a causal hypothesis to be tested, and the latter of which did not allow the extent of mediation to be determined.  [6:  Bias corrected bootstrap 95% confidence intervals for the indirect effect are based on 1000 samples obtained via random sampling with replacement of the observed data. This is the default for the ‘MEDIATE for SPSS’ macro (Hayes, 2013).   ] 


[image: ]
[bookmark: _Ref453584934][bookmark: _Toc453238919][bookmark: _Toc468286109]Figure 7.2 A diagram demonstrating the simple mediation model
. Notes: X=independent variable; Y=dependent variable; M=mediator variable; a=direct effect of X on M; b=direct effect of M on Y, controlling for X; c’=direct effect of X on Y, controlling for M; ab=indirect effect of X on Y, mediated by M; c=total effect of X on Y 

[bookmark: _Toc442369734]Effect sizes for simple mediation

Two effect sizes were calculated to determine the size of any mediation effects observed: 1) the absolute indirect effect size ); and 2) the relative indirect effect size (. The absolute indirect effect size is a standardised measure of the indirect effect size which allows the comparison of indirect effects across studies which have used different scales to measure results, and is measured according to the following formula (Preacher & Kelley, 2011): 



where: a is the slope linking X (the predictor) to M (the mediator) 
b is the conditional slope linking M to Y (the dependent variable)
SDx is the standard deviation of the independent variable
SDy is the standard deviation of the dependent variable

The relative indirect effect size is an unstandardized measure which assesses the ratio of the indirect effect to the total effect, (Preacher & Kelley, 2011). It is measured according to the following formula: 




where:  a is the slope linking X to M  
b is the conditional slope linking M to Y 
c is the total effect of X on Y 
c’ is the conditional slope linking X to Y

Although the relative indirect size measure has been criticised (see Preacher & Kelley, 2011, for a good discussion), it is one of the most widely used measures of effect size as it is largely unaffected by sample size, enables comparison of effect sizes across samples even when different scales are used to measure variables, and allows the construction of confidence intervals. It can also be argued that no better effect size measures have been proposed, hence its popularity (Preacher & Kelley, 2011). For both the absolute indirect effect size and the relative indirect effect size, the larger the effect size, the stronger the effect, and the latter may have positive values greater than 1 or be negative. No benchmarks indicating ‘small’, ‘medium’ or ‘large’ effects are available for either of the measures, hence they have not been interpreted in this way. Calculating both effect sizes allows a better understanding of the relationship between the variables to be gained than calculating only one effect size would allow. 
[bookmark: _Toc397071012][bookmark: _Toc445389264][bookmark: _Toc468286006]Ethics

National Research Ethics Service (NRES) approval from the Trust in which the study took place was required. This was applied for by the research team and successfully received in May 2014. In accordance with The University of Sheffield’s Research Ethics Policy (Note 5), this negated the need to apply for ethical approval from the University and thus an application for exemption from ethical approval by the University was submitted by myself. The Data Protection Act (1998) concerning the confidentiality and anonymity of research participants was strictly adhered to throughout the study; for example, paper copies of questionnaires were stored in a locked filing cabinet and data transferred to a computer file for analysis was stored within a password protected computer. Informed consent was obtained from all participants and they were made aware of their right to withdraw at any point. It was intended that if the intervention was successful, it would be rolled out to the non-experimental wards, overcoming the issue of attempting to improve standards of care on some wards and not others. Anonymity of the participants was guaranteed by the self-completion of anonymous questionnaires and the return of these questionnaires by post to the researchers. Ethical approval was specifically sought to allow the research team to assign a unique identification number to participants in order to anonymously track individuals’ responses across both time points. The intention was to allow a more powerful statistical analysis to be computed, providing more robust results and a greater ability to draw conclusions, whilst still protecting the anonymity of participants. 
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[bookmark: _Toc468286007]Results of the participatory action intervention to increase work engagement in nursing staff on acute elderly NHS wards


The first aim of the intervention study with nursing staff on acute elderly wards in the NHS was to evaluate the effectiveness of the intervention for increasing work engagement and well-being. This chapter presents the analysis and results of this intervention in relation to this aim. Results pertaining to the second aim of the intervention study, to evaluate whether satisfaction of the three core needs of SDT mediate between antecedents of engagement and work engagement itself, are presented in Chapter 9. The current chapter begins by detailing some of the problems which were encountered with implementing the intervention (section 8.1), and which are likely to have had an effect on the results. It continues by describing descriptive statistics and correlations between the research variables for the complete samples at Time 1 and 2 (section 8.2), followed by descriptive statistics and correlations between the research variables for the matched sample (those who responded at both time points, section 8.3). The results of repeated measures ANOVA to test for significant differences between control and intervention groups across time in the matched sample are then presented (section 8.4), before presenting the rationale for conducting, and the results of, multilevel analysis to test for these significant differences using the combined Time 1 and Time 2 samples (section 8.5). The results of the evaluation questions follow (section 8.6), and the chapter concludes with a summary of the results. 

[bookmark: _Ref453588796][bookmark: _Toc468286008]Implementing the intervention

As detailed in the narrative systematic review of the effectiveness of interventions to increase work engagement (Chapter 5), implementing interventions successfully is very difficult. In particular, it is rare that interventions are able to be rolled out exactly as designed, with all components being conducted at the planned times and all participants attending and participating in every session and completing all before and after measures. Given the effect that problems with implementing interventions may have on the results due to attrition, missing data, being unable to run certain parts of the intervention, etc., (see Chapters 4 & 5 for a more detailed discussion of these), it is important to discuss those which emerged during the current intervention. The results which are presented in this chapter should be interpreted with these issues in mind.

Over the course of the intervention, several issues emerged. One of these was that other projects were ongoing at the same time and staff reported feeling overwhelmed by the competing demands on their time. Moreover, they felt that projects being promoted by the NHS, rather than our project team, were a priority. There was limited management support for our project during this time, which may have had an effect on staff motivation and ability to participate in this intervention. Indeed, some staff reported feeling that managers were not supporting them to take part in the intervention. Management support waned throughout the intervention, with the ward manager only attending the first core workshop. This is likely to have had an effect on the success of delivering the intervention, and the effectiveness of it. Furthermore, it highlights the necessity for strong management support to drive interventions, and thus the need for strong researcher-management relationships throughout the intervention, reflecting the findings of previous interventions (see Chapters, 3, 4 and 5 for an in-depth discussion). The existence of other projects which were being conducted at the same time as our intervention also meant that it would be difficult to ascertain cause and effect, as the results of our intervention could, at least in part, be caused by changes occurring as a result of these other projects. 

Another key issue was that two wards dropped out in November 2014, one control and one intervention ward, four months after baseline data collection began and two months after the first workshop. A second intervention ward dropped out at the end of February 2015, and the closure of a third intervention ward coincided with the end of the intervention. The staff on this ward were redistributed to other wards and it was not considered appropriate or possible to obtain Time 2 data from them, given the climate of the hospital at that point, and the demands on staff time. This meant that we no longer had matched control and comparison wards as intended, and that the sample size was substantially reduced, with the number of intervention wards being reduced from six to three, and the number of control wards being reduced from six to five. If the number of respondents from the remaining wards was not sufficient, this could reduce the statistical power of analyses, which is indeed what emerged, as our matched sample size was only 45. In addition, we were not able to discern whether those who responded had actually participated in the intervention workshops or rolling out the intervention on the wards. It is possible that those who had would report systematically different scores to those who had not. Nevertheless, given the intention for the intervention to positively affect others on the ward, it was hoped that all respondents would report higher scores at Time 2 than at Time 1.  

A further key factor which is likely to have affected the effectiveness of the intervention is that ward nurses and sisters requested that their Communities of Practice workshops were stopped due to attendance being unfeasible. They reported needing to stay on the wards to carry out their job and were not able to obtain cover in order to attend the workshops. One-to-one coaching was offered instead, however, few accepted this offer. In addition, only one staff member attended the Communities of Practice workshops for the healthcare workers, though this one member was very engaged in the intervention and produced an information leaflet for patients and carers which was circulated on the wards. Though the core workshops, which were for nurses, sisters and healthcare workers alike, were better attended, at least by senior nurses and healthcare workers, attendance progressively deteriorated throughout the intervention. Indeed, attendance records demonstrate that while 12 of 16 invited participants attended the first, three day workshop in the September, only 3 of 14 (a ward left the study hence the decreased number of invitees) attended the fourth the following February, and 5 of 13 (a further ward left the study) attended the fifth in the May (see Appendix 6). No one attended every single day of all five workshops, although one senior nurse attended 9 of the 11 possible days, and two other senior nurses, and one healthcare worker attended on 8 of the 11 possible days. The inconsistent numbers of staff attending is likely to have had implications for maintaining the momentum of the intervention on the wards. Some staff members also indicated that the workshops were too far apart for momentum to be maintained, which is a consideration for the design of future interventions. 

The background context to the above issues is also important. During our intervention, the hospital attracted the attention of the news media and was placed on special measures. Understandably, staff reported feeling under much stress and strain and that we were asking them to add to their already difficult workload. Set against this context, it is perhaps not surprising that we encountered the issues with attrition, poor attendance, and poor management support that we did. Nevertheless, some of the staff who did attend the workshops were highly motivated, and created posters for their respective wards detailing those aspects which the Time 1 results showed they performed well, and how they would improve those things which they performed less well.

Although staff were asked informally by members of the research team about their experience of taking part in the intervention, and these informal discussions have informed the discussion above, it was not possible to collect in-depth evaluation information due to the extra demands on staff time that this would have caused. Instead, nursing staff on the intervention wards were asked a limited number of brief evaluation questions, as described in the method (Chapter 7, section 7.7.2). The results of these are presented in section 8.6. The collective reasons for non-attendance and non-participation are therefore not known, and it is possible that the views of staff presented here are thus biased. Nevertheless, one of the research team members developed close relationships with all of the intervention wards, and consistently spent much time on them talking to a range of staff members over the course of the intervention. It is therefore likely that the views presented here accurately reflect the feelings of the majority of ward staff during this period. Future intervention studies would benefit from administering a more in-depth evaluation questionnaire post-intervention than it was possible to administer following this intervention, to allow a more formal process evaluation to be conducted, and gain a deeper insight into the success of implementing the intervention (see Chapter 4 for a deeper discussion of process evaluations and their benefits).   

In summary, the issues encountered throughout this intervention are not dissimilar to those reported by previous interventions (see Chapters 2 & 5), and highlight the need for strong management support and researcher-management relationships throughout. Unfortunately, even with this support, the wider social and political context of the organisation in which an intervention occurs is impossible to control and is liable to have a strong impact on the success of implementing any intervention, as observed in this case. 
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Descriptive statistics of the demographic variables revealed that 179 people responded to the questionnaire at Time 1, and 83 responded at Time 2 (Table 8.1). Forty-five of these respondents completed the questionnaire at both time points, and formed the matched sample. The descriptive statistics of the demographics for this particular sample are discussed in section 8.3.1 and will not be considered further here. The full sample comprising 179 respondents were 88.3% (n=158) female. The mean age of this sample, including both males and females, was 37.8 years (SD=11.28). This was similar to the median age, 37 years. Overall, the ages spanned between 21 and 65 years. At Time 2, a similar percentage of the sample were female (90.4%, n=75), and the mean age was also similar, 38.4 years (SD=11.17). The median age was again 37 years and overall the ages spanned between 20 and 65 years. At Time 1, the respondents worked full time on average (Mean=.74, SD=.44), had been working on their respective wards for 3.1 years (SD=3.06), and within the hospital for over 5 years (Mean=5.5, SD=6.21). They were either qualified nurses or healthcare assistants (Mean =2.4, SD=.77), with a corresponding average hierarchical level of 3.9, which suggests that the average respondent was a ‘band’ 4 out of 8, according to the NHS band system, and thus approximated the level of an entry level nurse. Accordingly, the respondents’ were educated, on average, to diploma level (Mean =4.1, SD=1.29). At Time 2, the results were very similar. Most respondents worked full-time, had worked on their ward for around three years, within the hospital for over 5 years, were either healthcare assistants or qualified nurses, on average, and were qualified to diploma level (see Table 8.1). 

The distributions of the variables were indicated by skewness and kurtosis statistics. Skewness measures the degree to which scores fall on one side of a normal distribution, with negative scores indicating a negatively skewed distribution, and positive scores indicating a positively skewed distribution (Vogt and Johnson, 2011). Kurtosis measures the degree to which scores depart from the normal distribution by either being more peaked (leptokurtosis), indicated by positive values, or flatter (platykurtosis), indicated by negative values. For both skewness and kurtosis, the value for a normal distribution is zero. The results revealed that the most substantial skewness and kurtosis was observed for ‘gender’ at both time points (Time 1: skewness=2.65; kurtosis=5.07; Time 2: skewness=3.68; kurtosis=11.87), however, given the dichotomous nature of the response options for ‘gender’, it does not make sense to interpret these results in terms of the normal distribution. Nevertheless, the potential bias caused by a majority female sample should be taken into account when interpreting the results. The only other variables which demonstrated substantial deviation from the normal distribution were ward tenure (kurtosis=5.15), and hospital tenure (kurtosis=4.03), both at Time 1 only. 

Table 8.2 and Table 8.3 display the descriptive statistics for the control and intervention groups at Time 1 and Time 2. At Time 1, 64 people responded from the control wards (35.8% of the sample) and 115 responded from the intervention wards (64.2% of the sample). The characteristics of both of these groups were very similar to those of the sample as a whole, and also similar to each other. Thus, both groups comprised majority females, were aged in their mid-thirties, worked full-time, were either healthcare assistants or nurses on average, and were qualified to diploma level. A difference existed between the mean length of time that each group had been on the ward, with the control group reporting 4.1 years (SD=4.62), and the intervention group reporting 2.6 (SD=2.96) years. However, the median at both time points was 2 years, suggesting that outliers may have caused the discrepancy between the means, which is supported by the large standard deviation at Time 1. Hospital tenure also differed between the groups at Time 1, with the control group reporting 7 years (SD=6.77) and the intervention group reporting 4.6 years (SD=5.72). Again, these means differed from the medians, which were 4.1 and 2.2 respectively. Aside from gender, there was considerable kurtosis for the distributions of ward tenure (kurtosis=9.10) and hospital tenure (kurtosis=9.77) for the intervention group, suggesting a large departure from the normal distribution. No considerable skewness or kurtosis was observed for any of the other demographic variables, suggesting they deviated little from the normal distribution. At Time 2, a very similar pattern of results emerged, with a similar discrepancy observed between control and intervention groups for both ward tenure and hospital tenure (Table 8.3). However, the kurtosis of the distributions of these variables for the intervention group was less severe (Ward tenure: kurtosis=3.63; hospital tenure: kurtosis=2.56). 

[bookmark: _Ref453580555][bookmark: _Toc468286075]Table 8.1 Descriptive statistics of the demographic variables for the whole sample (intervention & control group) who responded to the questionnaire at Time 1 (N=179), and the whole sample who responded at Time 2 (N=83)

	Variables1
	N
	Mean
	SD
	SE
	Median
	Min
	Max
	Skewness
	Kurtosis

	
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2

	Gender
	176
	80
	0.10
	0.06
	0.30
	0.24
	.02
	0.03
	-
	-
	0.00
	0.00
	1.00
	1.00
	2.65
	3.68
	5.07
	11.87

	Age (yrs)
	164
	77
	37.77
	38.35
	11.28
	11.17
	.88
	1.27
	37.00
	37.00
	21.00
	20.00
	65.00
	65.00
	0.32
	0.28
	-0.95
	-0.79

	Ward tenure (yrs)
	172
	79
	3.12
	3.06
	3.70
	3.35
	.28
	0.38
	2.00
	1.58
	0.00
	0.00
	20.00
	12.00
	2.22
	1.27
	5.15
	0.39

	Hospital tenure (yrs)
	170
	78
	5.49
	5.31
	6.21
	5.69
	.48
	0.64
	2.96
	3.00
	0.00
	0.00
	36.00
	25.00
	1.79
	1.34
	4.03
	1.46

	Role
	175
	78
	2.43
	2.47
	0.77
	0.82
	.06
	0.09
	2.00
	3.00
	1.00
	1.00
	4.00
	4.00
	-0.01
	-0.36
	-0.37
	-0.51

	Hierarchical level
	175
	78
	3.92
	3.67
	1.72
	1.76
	.13
	0.20
	5.00
	3.00
	1.00
	2.00
	7.00
	7.00
	-0.04
	0.32
	-1.55
	-1.52

	Time qualified (yrs)
	93
	34
	2.88
	3.03
	1.41
	1.47
	.15
	0.25
	3.00
	3.00
	1.00
	1.00
	5.00
	5.00
	0.33
	0.25
	-1.20
	-1.35

	Education level
	158
	68
	4.05
	4.07
	1.29
	1.44
	.10
	0.17
	4.00
	4.00
	1.00
	1.00
	7.00
	7.00
	-0.44
	-0.50
	0.34
	0.23

	Manager
	160
	72
	0.41
	0.46
	0.49
	0.50
	.04
	0.06
	0.00
	0.00
	0.00
	0.00
	1.00
	1.00
	0.39
	0.17
	-1.88
	-2.03

	FT/PT
	174
	76
	0.74
	0.70
	0.44
	0.46
	.03
	0.05
	1.00
	1.00
	0.00
	0.00
	1.00
	1.00
	-1.08
	-0.88
	-0.85
	-1.27


Notes; N=number of respondents; SD=standard deviation of the mean; SE=standard error of the mean; Min=Minimum value; Max=Maximum value; Time qualified=length of time qualified as a nurse; Manager=whether or not the respondents managed employees; FT/PT=full time/part time
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	Variables1
	N
	Mean
	SD
	SE
	Median
	Min
	Max
	Skewness
	Kurtosis

	
	C
	I
	C
	I
	C
	I
	C
	I
	C
	I
	C
	I
	C
	I
	C
	I
	C
	I

	Gender
	63
	113
	0.11
	0.10
	0.32
	0.30
	0.04
	0.03
	0.00
	0.00
	0.00
	0.00
	1.00
	1.00
	2.54
	2.75
	4.57
	5.68

	Age (yrs)
	60
	104
	36.08
	38.75
	10.47
	11.66
	1.35
	1.14
	34.50
	39.00
	21.00
	21.00
	55.00
	65.00
	0.27
	0.30
	-1.34
	-0.90

	Ward tenure (yrs)
	62
	110
	4.09
	2.58
	4.62
	2.96
	0.59
	0.28
	2.00
	2.00
	0.00
	0.00
	20.00
	18.00
	1.62
	2.67
	1.99
	9.10

	Hospital tenure (yrs)
	61
	109
	7.00
	4.64
	6.77
	5.72
	0.87
	0.55
	4.08
	2.17
	0.00
	0.00
	25.00
	36.00
	0.88
	2.61
	-0.25
	9.77

	Role
	63
	112
	2.48
	2.41
	0.88
	0.71
	0.11
	0.07
	2.00
	2.00
	1.00
	1.00
	4.00
	4.00
	0.08
	-0.15
	-0.63
	-0.29

	Hierarchical level
	63
	112
	4.08
	3.83
	1.74
	1.71
	0.22
	0.16
	5.00
	5.00
	1.00
	2.00
	7.00
	7.00
	-0.24
	0.07
	-1.56
	-1.52

	Time qualified (yrs)
	33
	60
	2.85
	2.90
	1.40
	1.43
	0.24
	0.19
	2.00
	3.00
	1.00
	1.00
	5.00
	5.00
	0.43
	0.29
	-1.11
	-1.24

	Education level
	59
	99
	3.93
	4.12
	1.35
	1.26
	0.18
	0.13
	4.00
	4.00
	1.00
	1.00
	6.00
	7.00
	-0.57
	-0.33
	-0.34
	0.85

	Manager
	59
	101
	0.46
	0.38
	0.50
	0.49
	0.07
	0.05
	0.00
	0.00
	0.00
	0.00
	1.00
	1.00
	0.18
	0.52
	-2.04
	-1.77

	FT/PT
	63
	111
	0.76
	0.72
	0.43
	0.45
	0.05
	0.04
	1.00
	1.00
	0.00
	0.00
	1.00
	1.00
	-1.26
	-1.00
	-0.43
	-1.02


Notes; N=number of respondents; SD=standard deviation of the mean; SE=standard error of the mean; Min=Minimum value; Max=Maximum value; C=Control group; I=Intervention group; Time qualified=length of time qualified as a nurse; Manager=whether or not the respondents managed employees; FT/PT=full time/part time



[bookmark: _Ref453580772][bookmark: _Toc468286077]Table 8.3 Descriptive statistics of the demographics for those in the control and intervention groups who responded to the questionnaire at Time 2 (N=83)

	Variables1
	N
	Mean
	SD
	SE
	Median
	Min
	Max
	Skewness
	Kurtosis

	
	C
	I
	C
	I
	C
	I
	C
	I
	C
	I
	C
	I
	C
	I
	C
	I
	C
	I

	Gender
	38
	42
	0.00
	0.12
	0.00
	0.33
	0.00
	0.05
	0.00
	0.00
	0.00
	0.00
	0.00
	1.00
	-
	2.44
	-
	4.15

	Age (yrs)
	36
	41
	38.86
	37.90
	11.92
	10.59
	1.99
	1.65
	39.00
	36.00
	20.00
	21.00
	58.00
	65.00
	-0.09
	0.72
	-1.42
	0.21

	Ward tenure (yrs)
	37
	42
	4.12
	2.13
	3.99
	2.33
	0.66
	0.36
	2.92
	1.33
	0.00
	0.00
	12.00
	10.00
	0.68
	1.95
	-1.08
	3.63

	Hospital tenure (yrs)
	36
	42
	7.07
	3.79
	6.80
	4.04
	1.13
	0.62
	5.38
	2.42
	0.17
	0.00
	25.00
	18.00
	0.87
	1.56
	0.04
	2.56

	Role
	37
	41
	2.49
	2.46
	0.84
	0.81
	0.14
	0.13
	3.00
	3.00
	1.00
	1.00
	4.00
	4.00
	-0.26
	-0.47
	-0.46
	-0.46

	Hierarchical level
	37
	41
	3.78
	3.56
	1.78
	1.76
	0.29
	0.28
	5.00
	2.00
	2.00
	2.00
	7.00
	7.00
	0.19
	0.46
	-1.60
	-1.44

	Time qualified (yrs)
	16
	18
	3.19
	2.89
	1.60
	1.37
	0.40
	0.32
	2.50
	3.00
	1.00
	1.00
	5.00
	5.00
	0.10
	0.38
	-1.84
	-0.73

	Education level
	30
	38
	3.97
	4.16
	1.56
	1.35
	0.29
	0.22
	4.00
	4.00
	1.00
	1.00
	7.00
	7.00
	-0.58
	-0.37
	-0.09
	0.63

	Manager
	32
	40
	0.50
	0.43
	0.51
	0.50
	0.09
	0.08
	0.50
	0.00
	0.00
	0.00
	1.00
	1.00
	0.00
	0.32
	-2.14
	-2.00

	FT/PT
	36
	40
	0.69
	0.70
	0.47
	0.46
	0.08
	0.07
	1.00
	1.00
	0.00
	0.00
	1.00
	1.00
	-0.88
	-0.91
	-1.30
	-1.24


Notes; N=number of respondents; SD=standard deviation of the mean; SE=standard error of the mean; Min=Minimum value; Max=Maximum value; C=Control group; I=Intervention group; Time qualified=length of time qualified as a nurse; Manager=whether or not the respondents managed employees; FT/PT=full time/part time
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Descriptive statistics at Time 1 and Time 2 for the research variables are displayed in Table 8.4, Table 8.5, and Table 8.6. Table 8.4 displays descriptive statistics for the whole sample at each time point, that is, both the intervention and control groups together, and Table 8.5 and Table 8.6 display descriptive statistics for each group separately. In accordance with theory and discriminant analyses (see Chapter 7, section 7.7.3), the three components of work engagement are treated as a single, composite scale, as are resources and demands. The three work-related basic needs are considered as three separate scales. Colleague support comprises a single scale, as does influence in decision-making, whereas well-being comprises four separate scales.

According to the results for the whole sample (Table 8.4), at Time 1 the means for the variables, scored out of 7, varied between 3.63 (SD=1.32), observed for low activation pleasant affect, and 5.91 (SD=1.02), observed for low activation unpleasant affect. The medians were very similar (3.50 and 6.00, respectively), increasing confidence in these results. This suggests that, on average, respondents experienced ‘comfort’ ‘about half the time’ (the response option which reflects a score of 4, after reverse scoring), and reported ‘depression’ ‘a lot of the time’, respectively. In terms of the variables which were scored out of 5, the highest mean was reported for colleague support, 3.62 (SD=.94), and the lowest mean was reported for resources and demands, 2.85 (SD=.73). The medians were again very similar (4 and 2.86 respectively). This suggests that individuals reported that they were, on average, supported to ‘a great extent’ by their work colleagues, and that they neither agreed nor disagreed with statements about whether they had adequate resources to cope with their work demands. 

At Time 2, there were some slight differences in the pattern of results observed. High activation pleasant affect (comfort) still received the lowest score out of those variables scored out of 7 (Mean=3.90, SD=1.27), however, high activation pleasant affect scored the highest (Mean= 5.64, SD=1.20), marginally higher than work engagement (Mean=5.24, SD=1.32, respectively). Colleague support also received a slightly higher mean score (Mean=3.85, SD=.94) than resources and demands (Mean=3.06, SD=.71), though neither varied much from their Time 1 scores. In terms of the distributions of the variables, four appeared to deviate somewhat from the normal distribution. At Time 1, relatedness demonstrated a peaked distribution (kurtosis=4.40) and at Time 2, autonomy, high activation unpleasant affect, and low activation unpleasant affect demonstrated peaked distributions (kurtosis=4.39, 4.97, and 5.14 respectively). None of the other variables demonstrated a considerable skew or kurtosis of their distributions, suggesting that their distributions deviated little from the normal distribution.

A comparison of the results between control and intervention groups at Time 1 (Table 8.5) reveals similar results to those observed for the whole sample. Low activation pleasant affect received the lowest score for both groups, out of those variables scored on a scale of 1-7, and low activation unpleasant affect received the highest score for both groups. This pattern was also repeated at Time 2 (Table 8.6), though both low activation pleasant affect and low activation unpleasant affect appeared to increase slightly for the intervention group (LAPA Mean=3.65, Time 1; 4.17, Time 2; LAUA Mean=5.95, Time 1; 6.12, Time 2), whereas it changed little for the control group (LAPA Mean=3.59, Time 1; 3.62, Time 2; LAUA Mean=5.85, Time 1; 5.82, Time 2). 

In terms of those variables which were scored on a scale of 1-5, colleague support received the highest scores for both groups at both time points, and influence in decision-making received the lowest, though the scores for this latter variable were on a par with those for resources and demands, with the means being between 2.79 (SD=1.03) for influence in decision-making for the control group at Time 1, and 2.87 (SD=.74) for resources and demands for the intervention group at Time 2. The distributions of some of the variables again demonstrated some deviation from the normal distribution at either one or other of the time points. At Time 1, the distribution of relatedness was peaked for the control group (kurtosis=11.60) and less so, but still peaked, for low activation unpleasant affect (kurtosis=5.75) and high activation pleasant affect (kurtosis=3.28). At Time 2, the only notable deviation from the normal distribution was observed for low activation unpleasant affect for the intervention group (kurtosis=7.00). There was no considerable skewness of the distributions at either time point.

Table 8.7 displays the bivariate Pearson’s correlations between the research variables at Time 1 (below the diagonal) and Time 2 (above the diagonal). At Time 1, the strongest correlation observed was between low and high activation unpleasant affect (LAUA & HAUA), r=.64, suggesting that as perceptions of depression (LAUA) decrease (higher scores on this scale indicate more pleasant affect), so do perceptions of anxiety (HAUA). This corresponds with established research within the field of clinical psychology which indicates that depression and anxiety are highly inter-related and comorbid (e.g. Kessler et al., 2008). At Time 2, the weakest correlation observed was again between role and high activation unpleasant affect (HAPA), r=-.10, and the highest correlation was between low and high activation unpleasant affect, r=.69. At both time points, strong positive correlations were also observed between autonomy and four other variables: competence (Time 1, r=.56; Time 2, r=.631); relatedness (Time 1, r=.51; Time 2, r=.582); work engagement (Time 1, r=.51; Time 2, r=.52); and high activation pleasant affect (Time 1, r=.55; Time 2, r=.45). The strong relationships observed between the three work-related needs reflect previous findings (Van den Broeck et al., 2010). It is also unsurprising that autonomy is strongly correlated with both work engagement and enthusiasm (HAPA), given that work engagement contains an element of enthusiasm. Despite some high correlations, it is unlikely that any are strong enough at either Time 1 or Time 2 to pose an issue of multicollinearity which could violate the statistical assumptions of subsequent analyses. 
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[bookmark: _Ref453589602][bookmark: _Toc468286078]Table 8.4 Descriptive statistics of the research variables for the whole sample (intervention & control group) at Time 1 (N=179), and the whole sample at Time 2 (N=83)

	Variables1
	N
	Mean
	SD
	SE
	Median
	Min
	Max
	Skewness
	Kurtosis

	
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2

	Colleague support
	177
	83
	3.62
	3.85
	0.94
	0.94
	0.07
	0.10
	4.00
	4.00
	1.33
	1.33
	5.00
	5.00
	-0.55
	-0.72
	-0.42
	-0.07

	Influence in decision-making
	178
	83
	2.83
	3.09
	1.00
	0.89
	0.07
	0.10
	2.67
	3.00
	1.00
	1.00
	5.00
	5.00
	0.13
	0.10
	-0.58
	0.03

	Resources and demands
	179
	83
	2.85
	3.06
	0.73
	0.71
	0.05
	0.08
	2.86
	3.00
	1.00
	1.14
	5.00
	5.00
	0.02
	-0.16
	0.02
	0.36

	Autonomy
	176
	80
	3.85
	4.09
	0.78
	0.72
	0.06
	0.08
	4.00
	4.00
	1.00
	1.00
	5.00
	5.00
	-0.80
	-1.47
	1.17
	4.39

	Competence
	175
	81
	3.87
	4.05
	0.80
	0.65
	0.06
	0.07
	4.00
	4.00
	1.00
	3.00
	5.00
	5.00
	-1.07
	-0.23
	2.26
	-0.48

	Relatedness
	175
	81
	4.27
	4.23
	0.58
	0.50
	0.04
	0.06
	4.00
	4.00
	1.00
	3.00
	5.00
	5.00
	-0.93
	0.28
	4.40
	-0.70

	Work engagement
	174
	78
	5.39
	5.24
	1.27
	1.32
	0.10
	0.15
	5.61
	5.61
	1.00
	1.00
	7.00
	7.00
	-0.77
	-0.91
	0.23
	0.39

	High activation unpleasant affect
	171
	80
	5.48
	5.64
	1.13
	1.20
	0.09
	0.13
	5.75
	5.75
	1.00
	1.00
	7.00
	7.00
	-1.27
	-1.92
	2.37
	4.97

	High activation pleasant affect
	169
	80
	3.76
	3.97
	1.43
	1.53
	0.11
	0.17
	3.75
	3.88
	1.00
	1.00
	7.00
	7.00
	0.18
	0.24
	-0.78
	-0.92

	Low activation unpleasant affect
	167
	75
	5.91
	5.97
	1.02
	1.13
	0.08
	0.13
	6.00
	6.25
	1.00
	1.00
	7.00
	7.00
	-1.66
	-1.92
	4.70
	5.14

	Low activation pleasant affect
	169
	80
	3.63
	3.90
	1.32
	1.27
	0.10
	0.14
	3.50
	4.13
	1.00
	1.00
	7.00
	6.75
	0.32
	-0.30
	-0.60
	-0.41


1The variables colleague support, influence in decision-making, and resources and demands, were scored on a scale of 1 to 5. All other variables were scored on a scale of 1 to 7. For all scales, higher scores indicate better results.
Notes: N=number of respondents; SD=standard deviation of the mean; SE=standard error of the mean; Min=Minimum value; Max=Maximum value; C=control group; I=intervention group

[bookmark: _Ref453589638][bookmark: _Toc468286079]Table 8.5 Descriptive statistics of the research variables for the intervention and control group at Time 1 (N=179)

	Variables1
	N
	Mean
	SD
	SE
	Median
	Min
	Max
	Skewness
	Kurtosis

	
	C
	I
	C
	I
	C
	I
	C
	I
	C
	I
	C
	I
	C
	I
	C
	I
	C
	I

	Colleague support
	64
	113
	3.66
	3.59
	0.89
	0.97
	0.11
	0.09
	4.00
	4.00
	2.00
	1.33
	5.00
	5.00
	-0.40
	-0.60
	-0.50
	-0.42

	Influence in decision-making
	64
	114
	2.79
	2.86
	1.03
	0.98
	0.13
	0.09
	2.67
	2.67
	1.00
	1.00
	5.00
	5.00
	-0.06
	0.27
	-0.80
	-0.45

	Resources and demands
	64
	115
	2.82
	2.87
	0.71
	0.74
	0.09
	0.07
	3.00
	2.86
	1.00
	1.29
	4.29
	5.00
	-0.55
	0.29
	0.07
	-0.05

	Autonomy
	63
	113
	3.75
	3.90
	0.86
	0.73
	0.11
	0.07
	4.00
	4.00
	1.00
	1.00
	5.00
	5.00
	-1.09
	-0.47
	1.25
	0.64

	Competence
	63
	112
	3.79
	3.92
	0.91
	0.74
	0.11
	0.07
	4.00
	4.00
	1.00
	1.00
	5.00
	5.00
	-1.29
	-0.76
	1.90
	2.13

	Relatedness
	63
	112
	4.19
	4.32
	0.60
	0.56
	0.08
	0.05
	4.00
	4.33
	1.00
	3.00
	5.00
	5.00
	-2.08
	-0.14
	11.60
	-1.16

	Work engagement
	64
	110
	5.30
	5.43
	1.39
	1.21
	0.17
	0.12
	5.67
	5.56
	1.00
	2.22
	7.00
	7.00
	-0.99
	-0.55
	0.69
	-0.40

	High activation unpleasant affect
	60
	111
	5.50
	5.47
	1.31
	1.02
	0.17
	0.10
	5.75
	5.75
	1.00
	2.00
	7.00
	7.00
	-1.58
	-0.90
	3.28
	0.70

	High activation pleasant affect
	60
	109
	3.90
	3.68
	1.54
	1.36
	0.20
	0.13
	3.75
	3.75
	1.00
	1.00
	7.00
	7.00
	-0.02
	0.29
	-1.06
	-0.53

	Low activation unpleasant affect
	59
	108
	5.85
	5.95
	1.15
	0.93
	0.15
	0.09
	6.00
	6.13
	1.00
	1.75
	7.00
	7.00
	-1.96
	-1.29
	5.75
	2.88

	Low activation pleasant affect
	60
	109
	3.59
	3.65
	1.25
	1.36
	0.16
	0.13
	3.50
	3.50
	1.00
	1.25
	6.25
	7.00
	0.23
	0.36
	-0.78
	-0.54


1The variables colleague support, influence in decision-making, and resources and demands, were scored on a scale of 1 to 5. All other variables were scored on a scale of 1 to 7. For all scales, higher scores indicate better results.
Notes: N=number of respondents; SD=standard deviation of the mean; SE=standard error of the mean; Min=Minimum value; Max=Maximum value; C=control group; I=intervention group


[bookmark: _Ref453589659][bookmark: _Toc468286080]Table 8.6 Descriptive statistics of the research variables for the intervention and control group at Time 2 (N=83)

	Variables1
	N
	Mean
	SD
	SE
	Median
	Min
	Max
	Skewness
	Kurtosis

	
	C
	I
	C
	I
	C
	I
	C
	I
	C
	I
	C
	I
	C
	I
	C
	I
	C
	I

	Colleague support
	40
	43
	3.54
	4.13
	0.96
	0.84
	0.15
	0.13
	4.00
	4.00
	1.33
	2.00
	5.00
	5.00
	-0.67
	-0.77
	-0.24
	-0.12

	Influence in decision-making
	40
	43
	2.98
	3.19
	0.98
	0.81
	0.15
	0.12
	3.00
	3.00
	1.00
	1.67
	5.00
	5.00
	-0.01
	0.46
	-0.22
	0.18

	Resources and demands
	40
	43
	2.87
	3.23
	0.59
	0.77
	0.09
	0.12
	2.86
	3.14
	1.43
	1.14
	3.71
	5.00
	-0.63
	-0.29
	-0.21
	0.45

	Autonomy
	39
	41
	3.91
	4.26
	0.87
	0.50
	0.14
	0.08
	4.00
	4.00
	1.00
	3.00
	5.00
	5.00
	-1.42
	0.21
	2.87
	-0.98

	Competence
	39
	42
	3.88
	4.20
	0.69
	0.58
	0.11
	0.09
	4.00
	4.00
	3.00
	3.00
	5.00
	5.00
	-0.06
	-0.21
	-0.56
	-0.47

	Relatedness
	39
	42
	4.16
	4.30
	0.52
	0.48
	0.08
	0.07
	4.00
	4.00
	3.00
	3.00
	5.00
	5.00
	0.24
	0.43
	-0.47
	-1.11

	Work engagement
	38
	40
	4.76
	5.70
	1.49
	0.94
	0.24
	0.15
	5.00
	5.83
	1.00
	3.22
	7.00
	7.00
	-0.49
	-0.91
	-0.44
	0.50

	High activation unpleasant affect
	39
	41
	5.33
	5.93
	1.54
	0.63
	0.25
	0.10
	5.50
	5.75
	1.00
	4.50
	7.00
	7.00
	-1.37
	-0.34
	1.81
	-0.34

	High activation pleasant affect
	39
	41
	3.72
	4.21
	1.66
	1.38
	0.27
	0.22
	3.75
	4.00
	1.00
	2.00
	7.00
	6.75
	0.29
	0.42
	-1.02
	-0.99

	Low activation unpleasant affect
	37
	38
	5.82
	6.12
	1.30
	0.93
	0.21
	0.15
	6.00
	6.38
	1.00
	2.25
	7.00
	7.00
	-1.69
	-2.09
	3.88
	7.00

	Low activation pleasant affect
	39
	41
	3.62
	4.17
	1.36
	1.13
	0.22
	0.18
	3.75
	4.50
	1.00
	1.50
	6.25
	6.75
	-0.19
	-0.22
	-0.79
	-0.01


1The variables colleague support, influence in decision-making, and resources and demands, were scored on a scale of 1 to 5. All other variables were scored on a scale of 1 to 7. For all scales, higher scores indicate better results.
Notes: N=number of respondents; SD=standard deviation of the mean; SE=standard error of the mean; Min=Minimum value; Max=Maximum value; C=control group; I=intervention group

[bookmark: _Ref453590157][bookmark: _Toc468286081]Table 8.7 Time 1 and Time 2 bivariate Pearson’s correlations between all of the research variables and the demographic variable, role (N=179 & N=83, respectively)

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	1
	Colleague support
	1.00
	.47**
	.46**
	.43**
	.56**
	.25*
	.40**
	.37**
	.34**
	.47**
	.32**

	2
	Influence in decision-making
	.34**
	1.00
	.50**
	.45**
	.51**
	.41**
	.43**
	.19
	.38**
	.33**
	.37**

	3
	Resources & demands
	.13
	.26**
	1.00
	.46**
	.38**
	.37**
	.52**
	.45**
	.48**
	.57**
	.42**

	4
	Autonomy 
	.31**
	.39**
	.39**
	1.00
	.63**
	.58**
	.52**
	.51**
	.45**
	.55**
	.48**

	5
	Competence 
	.40**
	.37**
	.11
	.58**
	1.00
	.50**
	.40**
	.29**
	.33**
	.33**
	.33**

	6
	Relatedness
	.16*
	.18*
	.12
	.51**
	.37**
	1.00
	.36**
	.40**
	.35**
	.33**
	.41**

	7
	Work engagement
	.31**
	.32**
	.22**
	.51**
	.37**
	.28**
	1.00
	.46**
	.66**
	.58**
	.56**

	8
	High activation unpleasant affect
	.13
	.20*
	.28**
	.38**
	.28**
	.15*
	.25**
	1.00
	.26*
	.69**
	.52**

	9
	High activation pleasant affect
	.25**
	.39**
	.36**
	.55**
	.34**
	.28**
	.61**
	.16*
	1.00
	.46**
	.57**

	10
	Low activation unpleasant affect
	.15
	.27**
	.36**
	.46**
	.34**
	.13
	.49**
	.64**
	.30**
	1.00
	.45**

	11
	Low activation pleasant affect
	.16*
	.25**
	.34**
	.42**
	.31**
	.24**
	.35**
	.37**
	.60**
	.23**
	1.00


Note: Time 1 correlations are below the diagonal and Time 2 correlations are above the diagonal
**Correlation is significant at the .01 level (2-tailed)
*Correlation is significant at the .05 level (2-tailed)  
[bookmark: _Ref453581140][bookmark: _Ref453588862][bookmark: _Toc468286012]Descriptive statistics of the demographic and research variables for the matched sample at Time 1 and 2

[bookmark: _Ref453581628][bookmark: _Ref453589365][bookmark: _Ref453590869][bookmark: _Toc468286013]Descriptive statistics of the demographic variables for the matched sample 

Descriptive statistics revealed that 45 people responded to the questionnaire at both time points (Table 8.8) and that 89.9% of the sample were female. The mean age of this sample, including both males and females, was 39.2 years (SD=10.74). 50% of the sample were aged between 30 years and 47.75 years. On average, the respondents worked full time (Mean=.60, SD=.50), had been working on their respective wards for 3.1 years (SD=3.24), and within the hospital for over 5 years (Mean=5.40, SD=5.78). They were either qualified nurses or healthcare assistants (Mean=2.57, SD=.82), with a corresponding average hierarchical level of 3.59, which suggests that the average respondent was either a ‘band’ 3 or 4 out of 8, according to the NHS band system. This level approximates the level of a healthcare assistant or entry level nurse. Accordingly, the respondents were educated, on average, to diploma level (Mean =4.08, SD=1.34). The most substantial skewness and kurtosis was observed for ‘gender’ (skewness=2.99, kurtosis=7.26), however, given the dichotomous nature of the response options for ‘gender’, it does not make sense to interpret these results in terms of the normal distribution. Nevertheless, the potential bias in the results that a majority female sample may cause should be taken account when interpreting the results. The only other variable which demonstrated substantial deviation from the normal distribution was hospital tenure (kurtosis=2.40).        

Table 8.9 and Table 8.10 display the descriptive statistics for the control and intervention groups respectively. Fourteen people from the control wards responded to the questionnaire at both time points, all of which were female, whereas 31 people responded from the intervention wards, four of which were male (12.9%). According to independent samples t-tests (Table 8.11), there was a significant, reliable difference between the groups at Time 1 in terms of gender (equal variances not assumed, mean difference=.13, t(30)=2.11, p=.043), which indicates that there were more males in the intervention group than the control group. In fact, frequency analysis revealed that the entire control group (n=14) consisted of females, whereas the intervention group (n=31) contained four males, which accounts for this significant difference. Significant, reliable differences were also 


revealed for three other demographic variables: ward tenure (equal variances not assumed[footnoteRef:7], mean difference=-2.72, t(17.13)=-2.31, p=.033), suggesting that the average (mean) ward tenure of the intervention group was 2.72 years shorter than that of the control group; role (equal variances assumed, mean difference=-.53, t(42)=-.60, p=.05), suggesting that on average respondents in the intervention group were staff nurses (corresponding to a mean score of ‘2’, see Table 8.10) whereas respondents in the control group were healthcare assistants (corresponding to a mean score of ‘3’, see Table 8.9), and whether the individual managed employees or not (equal variances assumed, mean difference=-.34, t(39)=-2.17, p=.04), suggesting that on average those in the intervention group did not manage other staff whereas those in the control group did. There were no significant differences in terms of age, hierarchical level, length of time nurses had been qualified, or whether respondents worked full time or part time (Table 8.11).  [7: Levene’s test for equality of variances indicates whether variances are equal between groups, a required assumption for t-tests (Vogt & Johnson, 2011). A p-value <.05 indicates that this assumption has been violated. and that the results of the t-test which assumes variances are not equal should be reported in order to maintain robustness of the results.] 


In summary, significant mean differences between the intervention and control groups at Time 1 were observed for gender, ward tenure, role and whether or not the respondent managed other employees. The existence of these significant differences suggests possible bias between the groups, however, the small sample sizes decreases the robustness of these results. Nevertheless, the possibility of bias should be taken into account when interpreting the results of further analyses based on this data. 
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[bookmark: _Ref453580968][bookmark: _Toc468286082]Table 8.8 Descriptive statistics for the matched sample (including both the intervention & control group) who responded to the questionnaire at both Time 1 and Time 2 (N=45)

	 
	N
	M
	SD
	SE
	Median
	Min
	Max
	Percentiles
	Skewness
	Kurtosis

	 
	
	
	
	
	
	
	
	25
	50
	75
	
	

	Gender
	45
	.09
	.29
	.04
	.00
	.00
	1.00
	.00
	.00
	.00
	2.99
	7.26

	Age (yrs)
	44
	39.20
	10.74
	1.62
	38.00
	21.00
	65.00
	30.00
	38.00
	47.75
	.42
	-.52

	Ward tenure (yrs)
	45
	3.10
	3.24
	.48
	2.00
	.00
	12.00
	.75
	2.00
	3.50
	1.56
	1.45

	Hospital tenure (yrs)
	44
	5.40
	5.78
	.87
	3.04
	.00
	25.00
	.85
	3.04
	9.56
	1.55
	2.40

	Role
	44
	2.57
	.82
	.12
	3.00
	1.00
	4.00
	2.00
	3.00
	3.00
	-.36
	-.29

	Hierarchical level
	44
	3.59
	1.81
	.27
	2.00
	2.00
	7.00
	2.00
	2.00
	5.00
	.48
	-1.38

	Time qualified (yrs)
	18
	3.17
	1.34
	.32
	3.00
	1.00
	5.00
	2.00
	3.00
	5.00
	.32
	-1.27

	Education level
	36
	4.08
	1.34
	.22
	4.00
	1.00
	7.00
	3.00
	4.00
	5.00
	-.01
	.15

	Manager
	41
	.34
	.48
	.07
	.00
	.00
	1.00
	.00
	.00
	1.00
	.69
	-1.60

	FT/PT
	45
	.60
	.50
	.07
	1.00
	.00
	1.00
	.00
	1.00
	1.00
	-.42
	-1.91


Notes; N=number of respondents; M=mean; SD=standard deviation; SE=standard error; Min=Minimum value; Max=Maximum value; Time qualified=length of time qualified as a nurse; Manager=whether or not the respondents managed employees; FT/PT=full time/part time


[bookmark: _Ref453580997][bookmark: _Toc468286083]Table 8.9 Descriptive statistics for those in the control group who responded to the questionnaire at both Time 1 and Time 2 (N=14)

	 
	N
	M
	SD
	SE
	Median
	Min
	Max
	Percentiles
	Skewness
	Kurtosis

	 
	
	
	
	
	
	
	
	25
	50
	75
	
	

	Gender
	14
	.00
	.00
	.00
	.00
	.00
	.00
	.00
	.00
	.00
	.00
	.00

	Age (yrs)
	14
	41.57
	1.54
	2.82
	44.50
	26.00
	53.00
	29.50
	44.50
	53.00
	-.36
	-1.57

	Ward tenure (yrs)
	14
	4.98
	4.10
	1.09
	3.00
	.58
	12.00
	1.81
	3.00
	9.88
	.76
	-1.06

	Hospital tenure (yrs)
	13
	8.44
	7.65
	2.12
	9.83
	.58
	25.00
	1.63
	9.83
	11.71
	.95
	.37

	Role
	14
	2.93
	.83
	.22
	3.00
	2.00
	4.00
	2.00
	3.00
	4.00
	.14
	-1.51

	Hierarchical level
	13
	3.85
	1.68
	.46
	5.00
	2.00
	6.00
	2.00
	5.00
	5.00
	-.09
	-1.99

	Time qualified (yrs)
	5
	3.20
	1.64
	.73
	2.00
	2.00
	5.00
	2.00
	2.00
	5.00
	.61
	-3.33

	Education level
	12
	3.50
	1.38
	.40
	3.50
	1.00
	5.00
	2.25
	3.50
	5.00
	-.37
	-1.02

	Manager
	12
	.58
	.51
	.15
	1.00
	.00
	1.00
	.00
	1.00
	1.00
	-.39
	-2.26

	FT/PT
	14
	.57
	.51
	.14
	1.00
	.00
	1.00
	.00
	1.00
	1.00
	-.32
	-2.24


Notes: N=number of respondents; M=mean; SD=standard deviation; SE=standard error; Min=Minimum value; Max=Maximum value; Time qualified=length of time qualified as a nurse; Manager=whether or not the respondents managed employees; FT/PT=full time/part time



[bookmark: _Ref453581067][bookmark: _Toc468286084]Table 8.10 Descriptive statistics for those in the intervention group who responded to the questionnaire at both Time 1 and Time 2 (N=31)

	 
	N
	M
	SD
	SE
	Median
	Min
	Max
	Percentiles
	Skewness
	Kurtosis

	 
	
	
	
	
	
	
	
	25
	50
	75
	
	

	Gender
	31
	.13
	.34
	.06
	.00
	.00
	1.00
	.00
	.00
	.00
	2.33
	3.65

	Age (yrs)
	30
	38.10
	1.83
	1.98
	36.00
	21.00
	65.00
	3.00
	36.00
	47.00
	.78
	.38

	Ward tenure (yrs)
	31
	2.26
	2.39
	.43
	1.58
	.00
	1.00
	.67
	1.58
	2.50
	2.03
	4.19

	Hospital tenure (yrs)
	31
	4.13
	4.35
	.78
	3.00
	.00
	18.00
	.67
	3.00
	6.00
	1.50
	2.18

	Role
	30
	2.40
	.77
	.14
	3.00
	1.00
	3.00
	2.00
	3.00
	3.00
	-.85
	-.73

	Hierarchical level
	31
	3.48
	1.88
	.34
	2.00
	2.00
	7.00
	2.00
	2.00
	5.00
	.69
	-1.15

	Time qualified (yrs)
	13
	3.15
	1.28
	.36
	3.00
	1.00
	5.00
	2.00
	3.00
	4.50
	.23
	-.74

	Education level
	24
	4.38
	1.24
	.25
	4.00
	2.00
	7.00
	3.25
	4.00
	5.00
	.39
	.17

	Manager
	29
	.24
	.44
	.08
	.00
	.00
	1.00
	.00
	.00
	.50
	1.28
	-.41

	FT/PT
	31
	.61
	.50
	.09
	1.00
	.00
	1.00
	.00
	1.00
	1.00
	-.49
	-1.89


Notes: N=number of respondents; M=mean; SD=standard deviation; SE=standard error; Min=Minimum value; Max=Maximum value; Time qualified=length of time qualified as a nurse; Manager=whether or not the respondents managed employees



[bookmark: _Ref453590389][bookmark: _Toc468286085]Table 8.11 Results of independent samples t-tests between the intervention (N=31) and control (N=14) groups at baseline (Time 1), for all of the demographic variables measured

	Variables
	Levene's test for equality of variances1
	t-test for equality of means

	
	Equal variances assumed?
	F
	P
	T
	df
	p
	Mean difference
	SE
	95%-CI

	 
	 
	 
	 
	 
	 
	 
	 
	 
	LL
	UL

	Gender
	No
	1.92
	<.00*
	2.11
	3.00
	.04*
	.13
	.06
	<.01
	.25

	Age (yrs)
	Yes
	.09
	.77
	-1.00
	42.00
	.32
	-3.47
	3.48
	-1.49
	3.54

	Ward tenure (yrs)
	No
	1.39
	<.01*
	-2.31
	17.13
	.03*
	-2.72
	1.18
	-5.20
	-.24

	Hospital tenure (yrs)
	No
	6.14
	.02*
	-1.91
	15.36
	.08
	-4.31
	2.26
	-9.11
	.50

	Role
	Yes
	.02
	.89
	-2.07
	42.00
	.05*
	-.53
	.26
	-1.04
	-.01

	Hierarchical level
	Yes
	.71
	.40
	-.60
	42.00
	.55
	-.36
	.60
	-1.58
	.85

	Time qualified (yrs)
	Yes
	1.60
	.22
	-.06
	16.00
	.95
	-.05
	.73
	-1.59
	1.49

	Education level
	Yes
	.51
	.48
	1.92
	34.00
	.06
	.88
	.46
	-.05
	1.80

	Manager
	No
	3.17
	.08*
	-2.17
	39.00
	.04*
	-.34
	.16
	-.66
	-.02

	FT/PT
	Yes
	.22
	.64
	.26
	43.00
	.80
	.04
	.16
	-.28
	.37


*Significant at the .05 level.
1Where Levene’s test for equality of variances indicates that equal variances between groups cannot be assumed (p<.05), the results reported for the corresponding independent samples t-test are those which assume that variances are not equal. Conversely, where equal variances can be assumed (p>.05), the results reported for the corresponding independent samples t-test are those which assume that variances are equal.    
Notes: N=number of respondents; F=f-test; p=p-value; t=t-test; df=degrees of freedom; SE=standard error; 95%-CI=95% confidence level; LL=lower level CI; UL=upper level CI; Time qualified=length of time qualified as a nurse; Manager=whether or not the respondents managed employees; FT/PT=full time/part time
[bookmark: _Ref453581589][bookmark: _Toc468286014]Descriptive statistics of the research variables for the matched sample 

Descriptive statistics at Time 1 and Time 2 for the research variables measured by the scales in the questionnaire are displayed in Table 8.12,Table 8.13 and Table 8.14. Table 8.12 displays descriptive statistics for the entire matched sample at each time point, that is, both the intervention and control groups together, and Table 8.13 and Table 8.14 display descriptive statistics for each group separately. 

According to Table 8.12, at Time 1 the highest mean, for those scales scored out of 7, was for the well-being component, low activation unpleasant affect, Mean=6.00, SD=.87. This suggests that, on average, respondents felt ‘depressed’ ‘a little of the time’ (the response option which reflects a score of 6, after reverse scoring). The second highest mean score was observed for work engagement, Mean=5.76, SD=1.20, which suggests that respondents felt engaged in their work, on average, ‘a few times a week’. This score was closely followed by the mean for the well-being component, high activation unpleasant affect, Mean=5.55, SD=.85, which suggests that respondents felt ‘anxious’, on average, ‘once a month or less’. Investigation of the scales scored out of 5, also at Time 1, reveals that the highest mean was for colleague support, Mean=3.85, SD=.91, which suggests that respondents felt, on average, that they were supported by their colleagues ‘to a great extent’. The mean for demands followed, Mean=3.21, SD=.87, suggesting that respondents neither agreed nor disagreed with statements investigating whether or not they had too many demands on their time. The lowest means were observed for resources, Mean=2.67, SD=.90, suggesting that respondents, on average, neither agreed nor disagreed with statements investigating whether or not there were sufficient resources on their ward, and influence in decision-making, Mean=2.99, SD=.91, suggesting that respondents, on average, felt they had a ‘moderate amount’ of influence over decisions at work. 

The results at Time 2 were very similar to those at Time 1 (Table 8.12), with the highest means for the scales scored out of 7 observed for low activation unpleasant affect (depression), high activation unpleasant affect (anxiety) and work engagement, and the highest means for the scales scored out of 5 observed for colleague support, and demands. The lowest means were again observed for resources and influence in decision-making. Investigation of the skewness and kurtosis statistics reveals that there was some negative skewness (>-1.00), and considerable kurtosis (>.2.00), of the distributions of autonomy, competence, relatedness, and work engagement at Time 1. The highest values were observed for competence (skewness=-1.87; kurtosis= 7.63). These results suggest substantial deviation from the normal distribution, which should be taken into account when interpreting results. This deviation was not observed at Time 2. Inspection of the skewness and kurtosis variables specific to each of the control and intervention groups reveals that these same four variables also displayed more skewness and kurtosis within the control group (Table 8.13) than within the intervention group (Table 8.14), with competence amongst the control group again scoring the highest values (skewness=-2.29; kurtosis= 7.5). This could be due to the low sample size in the control group (n=14).   

Table 8.15 displays the bivariate Pearson’s correlations between the research variables and the demographic variable, job role (e.g. healthcare assistant, nurse, sister), for the matched sample (N=45) at Time 1 (below the diagonal), and Time 2 (above the diagonal). Role was included as it was entered as a control variable in analyses involving the matched sample. Viewing its correlations with the other research variables allows an assessment of its relationship with these other variables. However, as it is not an ordinal variable, it does not make sense to interpret the correlations, hence this has not been attempted here. At Time 1, the correlations ranged between r=<.01, observed between role and low activation pleasant affect (reflective of ‘comfort’), and r=.78, observed between relatedness and autonomy. Similar to the correlations observed for the whole sample at Time 1, including the unmatched respondents (N=179, Table 8.7), autonomy was also strongly correlated with competence (r=.76), work engagement (r=.64), and high activation pleasant affect (reflective of ‘enthusiasm’; r=.62). At Time 2, a similar pattern of results emerged, with the weakest correlation being observed between role and one of the four well-being scales, high activation pleasant affect (r=-.02), and the strongest being observed between autonomy and competence (r=.64). Autonomy was again strongly correlated with relatedness (r=.61), but less strongly correlated with work engagement (r=.40), and high activation pleasant affect (r=.50). Despite some high correlations, particularly at Time 1, it is unlikely that any of the correlations are strong enough to pose an issue of multicollinearity which could violate the statistical assumptions of subsequent analyses using this dataset.

Investigation of the differences between the control and intervention groups on the research variables at baseline

Independent samples t-tests revealed that the mean of the control group was significantly lower than the intervention group at Time 1 on four of the variables (Table 8.16): autonomy (equal variances assumed, mean difference=-.54, t(43)=-2.33, p=.02), competence (equal variances assumed, mean difference=-.77, t(42)=-3.07, p=<.001), relatedness (equal variances assumed, mean difference=-.45, t(42)=-1.98, p=.05), and work engagement (equal variances not assumed, mean difference=-1.08, t(15.88)=-2.39, p=.03). These statistically significant differences could indicate a biased sample but could also be related to the particularly small sample size in the control group, which decreases the robustness of the results.  

In summary, the results of independent samples t-tests suggest that there were significant differences between the control and intervention groups at Time 1 in terms of each of the three basic needs, autonomy, competence, and relatedness, and work engagement. The potential for these differences to bias results should be taken into account if using these variables in analyses investigating the effectiveness of the intervention using the matched data. However, this was not one of the aims of this study, hence these differences are not important here. Descriptive statistics revealed that these same variables also demonstrated some deviation from the normal distribution, particularly amongst the control group. This deviation was not considered large enough to be of concern to the robustness of further analyses, however. In addition, the small sample size that these results are based on reduces confidence in these results, hence, while of note, these findings are not of any considerable concern.    
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[bookmark: _Ref453590470][bookmark: _Toc468286086]Table 8.12 Descriptive statistics for the whole sample (including both intervention & control groups) at Time 1 and Time 2 (N=45)

	Variables1
	N
	M
	SD
	SE
	Min
	Max
	Skewness
	Kurtosis

	
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2

	Colleague support
	45
	45
	3.85
	4.00
	.91
	.84
	.14
	.12
	1.67
	2.00
	5.00
	5.00
	-.81
	-.81
	.25
	.54

	Influence in decision-making
	45
	45
	2.99
	3.14
	.91
	.79
	.14
	.12
	1.00
	1.67
	5.00
	5.00
	.08
	.53
	.52
	.40

	Resources and demands
	45
	45
	2.90
	3.12
	.77
	.72
	.11
	.11
	1.29
	1.14
	5.00
	5.00
	.29
	<.01
	.21
	.70

	Autonomy
	45
	44
	3.99
	4.17
	.76
	.51
	.11
	.08
	1.00
	3.00
	5.00
	5.00
	-1.35
	.37
	4.55
	-.79

	Competence
	44
	45
	4.21
	4.30
	.73
	.49
	.11
	.07
	1.00
	3.00
	5.00
	5.00
	-1.87
	.39
	7.63
	-1.15

	Relatedness
	44
	45
	3.95
	4.15
	.85
	.51
	.13
	.08
	1.00
	3.00
	5.00
	5.00
	-1.33
	.07
	2.96
	.00

	Work engagement
	44
	43
	5.76
	5.55
	1.20
	1.08
	.18
	.17
	1.00
	2.44
	7.00
	7.00
	-1.66
	-.99
	4.43
	.77

	High activation unpleasant affect
	42
	44
	5.55
	5.81
	.85
	.74
	.13
	.11
	3.50
	4.25
	7.00
	7.00
	-.30
	-.23
	-.32
	-.67

	High activation pleasant affect
	42
	44
	4.12
	4.06
	1.51
	1.45
	.23
	.22
	1.25
	1.75
	7.00
	6.75
	.16
	.49
	-.78
	-.90

	Low activation unpleasant affect
	41
	42
	6.00
	6.23
	.87
	.72
	.14
	.11
	3.25
	4.50
	7.00
	7.00
	-.99
	-.61
	1.06
	-.63

	Low activation pleasant affect
	41
	44
	3.98
	4.13
	1.26
	1.20
	.20
	.18
	1.75
	1.50
	7.00
	6.75
	.55
	-.18
	-.15
	-.24


1The variables colleague support, influence in decision-making, resources, and demands, were scored on a scale of 1 to 5. All other variables were scored on a scale of 1 to 7. For all scales, higher scores indicate better results.
Notes: N=number of respondents; M=mean; SD=standard deviation; SE=standard error; Min=Minimum value; Max=Maximum value


[bookmark: _Ref453590545][bookmark: _Toc468286087]Table 8.13 Descriptive statistics for those in the control group at Time 1 and Time 2 (N=14)

	Variables1
	N
	M
	SD
	SE
	Min
	Max
	Skewness
	Kurtosis

	
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2

	Colleague support
	14
	14
	3.48
	3.76
	1.08
	.80
	.29
	.21
	2.00
	2.00
	5.00
	5.00
	-.35
	-1.56
	-1.15
	2.63

	Influence in decision-making
	14
	14
	2.79
	3.17
	.77
	.52
	.21
	.14
	1.00
	2.33
	3.67
	4.00
	-.95
	.00
	.97
	-1.36

	Resources and demands
	14
	14
	2.80
	3.03
	.45
	.45
	.12
	.12
	2.00
	2.14
	3.50
	3.71
	-.29
	.60
	-.64
	-.59

	Autonomy
	14
	14
	3.62
	4.02
	1.03
	.48
	.27
	.13
	1.00
	3.00
	5.00
	5.00
	-1.18
	.40
	2.44
	-.12

	Competence
	14
	14
	3.90
	4.24
	.95
	.48
	.25
	.13
	1.00
	4.00
	5.00
	5.00
	-2.27
	.77
	7.50
	-.87

	Relatedness
	14
	14
	3.43
	4.04
	1.00
	.29
	.27
	.08
	1.00
	4.00
	4.33
	5.00
	-1.64
	.80
	1.83
	.58

	Work engagement
	14
	13
	5.02
	5.08
	1.61
	1.40
	.43
	.39
	1.00
	2.44
	7.00
	6.78
	-1.16
	-.70
	1.68
	-.62

	High activation unpleasant affect
	12
	14
	5.44
	5.63
	.97
	.95
	.28
	.25
	4.25
	4.25
	7.00
	7.00
	.38
	.11
	-.71
	-1.33

	High activation pleasant affect
	12
	14
	3.77
	3.54
	1.81
	1.37
	.52
	.37
	1.25
	1.75
	7.00
	6.50
	.32
	.77
	-1.05
	.12

	Low activation unpleasant affect
	12
	13
	5.71
	6.25
	.80
	.80
	.23
	.22
	4.25
	4.50
	7.00
	7.00
	-.02
	-.84
	-.34
	.21

	Low activation pleasant affect
	12
	14
	3.75
	4.00
	1.22
	1.30
	.35
	.35
	2.25
	1.75
	5.75
	6.25
	.55
	.07
	-1.19
	-.78


1The variables colleague support, influence in decision-making, resources, and demands, were scored on a scale of 1 to 5. All other variables were scored on a scale of 1 to 7. For all scales, higher scores indicate better results.
Notes: N=number of respondents; M=mean; SD=standard deviation; SE=standard error; Min=Minimum value; Max=Maximum value
[bookmark: _Ref453590570][bookmark: _Toc468286088]Table 8.14 Descriptive statistics for the scale variables for those in the intervention group at Time 1 and Time 2 (N=31)

	 Variables1
 
	N
	M
	SD
	SE
	Min
	Max
	Skewness
	Kurtosis

	
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2

	Colleague support
	31
	31
	4.02
	4.11
	.77
	.84
	.14
	.15
	1.67
	2.00
	5.00
	5.00
	-.89
	-.70
	1.59
	.00

	Influence in decision-making
	31
	31
	3.09
	3.13
	.97
	.89
	.17
	.16
	1.00
	1.67
	5.00
	5.00
	.17
	.58
	.23
	.07

	Resources and demands
	31
	31
	2.95
	3.25
	.88
	.81
	.16
	.15
	1.29
	1.14
	5.00
	5.00
	.18
	-.18
	-.34
	.44

	Autonomy
	31
	30
	4.16
	4.24
	.54
	.51
	.10
	.09
	3.00
	3.00
	5.00
	5.00
	.31
	.36
	-.93
	-1.06

	Competence
	30
	31
	4.36
	4.33
	.56
	.49
	.10
	.09
	3.00
	3.00
	5.00
	5.00
	-.16
	.26
	-1.29
	-1.15

	Relatedness
	30
	31
	4.20
	4.20
	.65
	.58
	.12
	.10
	3.00
	3.00
	5.00
	5.00
	-.28
	-.18
	-.87
	-.37

	Work engagement
	30
	30
	6.11
	5.76
	.77
	.86
	.14
	.16
	4.89
	3.89
	7.00
	7.00
	-.32
	-.55
	-1.45
	-.15

	High activation unpleasant affect
	30
	30
	5.60
	5.90
	.81
	.62
	.15
	.11
	3.50
	4.50
	7.00
	7.00
	-.65
	-.18
	.33
	-.43

	High activation pleasant affect
	30
	30
	4.26
	4.31
	1.38
	1.44
	.25
	.26
	2.00
	2.25
	7.00
	6.75
	.26
	.44
	-.67
	-1.20

	Low activation unpleasant affect
	29
	29
	6.13
	6.22
	.88
	.70
	.16
	.13
	3.25
	4.75
	7.00
	7.00
	-1.47
	-.53
	2.65
	-.95

	Low activation pleasant affect
	29
	30
	4.08
	4.19
	1.29
	1.17
	.24
	.21
	1.75
	1.50
	7.00
	6.75
	.56
	-.31
	.17
	.31


1The variables colleague support, influence in decision-making, resources, and demands, were scored on a scale of 1 to 5. All other variables were scored on a scale of 1 to 7. For all scales, higher scores indicate better results.
Notes: N=number of respondents; M=mean; SD=standard deviation; SE=standard error; Min=Minimum value; Max=Maximum value




[bookmark: _Ref453590737][bookmark: _Toc468286089]Table 8.15 Time 1 and Time 2 bivariate Pearson’s correlations between all of the research variables and the demographic variable, role, for the matched sample (N=45)

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	1
	Role
	1.00
	-.26
	-.21
	.09
	.19
	.00
	.08
	.17
	-.18
	-.02
	-.23
	-.08

	2
	Colleague support
	-.30
	1.00
	.37*
	.25
	.22
	.49**
	.21
	.04
	.17
	.10
	.20
	.14

	3
	Influence in decision-making
	-.28
	.24
	1.00
	.54**
	.35*
	.44*
	.45**
	.12
	.34
	.31*
	.26
	.29

	4
	Resources & demands
	-.12
	-.06
	.30*
	1.00
	.45**
	.45**
	.39**
	.35*
	.37*
	.39**
	.47**
	.30

	5
	Autonomy 
	-.12
	.52**
	.44**
	.16
	1.00
	.64**
	.61**
	.40**
	.42**
	.49**
	.20
	.63**

	6
	Competence 
	-.22
	.54**
	.49**
	-.03
	.76**
	1.00
	.53**
	.40**
	.38*
	.48**
	.17
	.43**

	7
	Relatedness
	-.10
	.31*
	.47**
	.05
	.78**
	.64**
	1.00
	.42**
	.40**
	.42**
	.40**
	.44**

	8
	Work engagement
	-.15
	.53**
	.24
	.08
	.64**
	.58**
	.54**
	1.00
	.17
	.65**
	.26
	.41**

	9
	High activation unpleasant affect
	-.07
	.02
	-.03
	.23
	.00
	.10
	.03
	.01
	1.00
	.20
	.63**
	.43**

	10
	High activation pleasant affect
	-.24
	.25
	.19
	.24
	.62**
	.33*
	.35*
	.56**
	-.20
	1.00
	.32*
	.50**

	11
	Low activation unpleasant affect
	-.08
	.34*
	.05
	.18
	.28
	.41**
	.18
	.26
	.57**
	-.09
	1.00
	.39*

	12
	Low activation pleasant affect
	.00
	.05
	.10
	.30
	.43**
	.27
	.24
	.40*
	.09
	.66**
	-.03
	1.00


Note: Time 1 correlations are below the diagonal and Time 2 correlations are above the diagonal
**Correlation is significant at the .01 level (2-tailed)
*Correlation is significant at the .05 level (2-tailed)  
[bookmark: _Ref453590759][bookmark: _Toc468286090]Table 8.16 Results of independent samples t-tests between the intervention (N=31) and control (N=14) groups at baseline (Time 1), for all of the measures

	Variables1
	Levene's test for equality of variances2
	t-test for equality of means

	
	Equal variances assumed?
	F
	P
	t
	df
	p
	Mean difference
	SE
	95%-CI

	
	
	
	
	
	
	
	
	
	LL
	UL

	Colleague support
	No
	4.75
	.04*
	-1.70
	19.24
	.11
	-.55
	.32
	-1.22
	.13

	Influence in decision-making
	Yes
	.89
	.35
	-1.02
	43.00
	.31
	-.30
	.29
	-.89
	.29

	Resources and demands
	No
	5.81
	.02*
	-.81
	42.15
	.42
	-.16
	.20
	-.56
	.24

	Autonomy
	Yes
	3.52
	.07*
	-2.33
	43.00
	.02*
	-.54
	.23
	-1.01
	-.07

	Competence
	Yes
	2.44
	.13
	-3.07
	42.00
	<.01*
	-.77
	.25
	-1.28
	-.26

	Relatedness
	Yes
	.03
	.87
	-1.98
	42.00
	.05*
	-.45
	.23
	-.91
	-.01

	Work engagement
	No
	8.18
	.01*
	-2.39
	15.88
	.03*
	-1.08
	.45
	-2.04
	-.12

	High activation unpleasant affect
	Yes
	.54
	.47
	-.55
	4.00
	.59
	-.16
	.29
	-.75
	.43

	High activation pleasant affect
	Yes
	2.07
	.16
	-.94
	4.00
	.35
	-.48
	.52
	-1.53
	.56

	Low activation unpleasant affect
	Yes
	.05
	.83
	-1.42
	39.00
	.17
	-.42
	.30
	-1.02
	.18

	Low activation pleasant affect
	Yes
	.00
	.98
	-.75
	39.00
	.46
	-.33
	.44
	-1.21
	.55


*Significant at the .05 level.
1The variables colleague support, influence in decision-making, resources, and demands, were scored on a scale of 1 to 5. All other variables were scored on scale of 1 to 7. For all scales, higher scores indicate better results.
2Where Levene’s test for equality of variances indicates that equal variances between groups cannot be assumed (p<.05), the results reported for the corresponding independent samples t-test are those which assume that variances are not equal. Conversely, where equal variances can be assumed (p>.05), the results reported for the corresponding independent samples t-test are those which assume that variances are equal. 
Notes: F=f-test; p=p-value; t=t-test; df=degrees of freedom; SE=standard error; 95%-CI=95% confidence level; LL=lower level CI; UL=upper level CI        


[bookmark: _Ref453588888][bookmark: _Ref453591532][bookmark: _Toc468286015]Investigating the effect of the intervention on the matched sample using repeated measures ANOVA

Repeated measures ANOVA in the General Linear Model (GLM) was conducted in SPSS (version 22) to determine whether there were any significant mean differences between the intervention and control groups pre and post intervention, for any of the variables. The analysis was based on the matched sample (N=45) and the demographic variable, role, was included as a control variable. Role was one of the four demographic variables (the others being gender, ward tenure, and whether or not the respondent managed others) which demonstrated significant differences between intervention and control groups at Time 1 according to an independent samples t-test (see Table 8.11, section 8.3.1). Including all four variables in the following repeated measures ANOVAs reduced the sample size of each analysis and thus the power of the test in an already small sample. Therefore, to investigate whether it was necessary to include all four, mixed analysis of covariance (ANCOVA) was employed to determine whether there were any significant differences across the Time 1 sample in the primary outcome variable, work engagement, which were dependent on any of these four demographic variables. 

All four of the demographic variables at Time 1 were entered as predictors (the categorical variables as fixed factors, and the continuous variable, ward tenure, as a covariate) and work engagement at Time 1 was entered as the dependent variable. Based on the results of between-subjects main effects, the predictor with the highest, non-significant, p-value (ward tenure, p=.986), was removed, and the analysis was run again with the remaining three variables. Each non-significant predictor with the highest p-value was removed stepwise, one by one, until only those which were significant remained (see Table 8.17). Following this process, only one predictor was found to be significant, role, F(3, 39)= 3.75, p=.018, indicating that there were significant differences in work engagement for people in different roles. 

Post-hoc pairwise comparisons, with Bonferroni adjustment to maintain the familywise error rate at the .05 level and decrease the risk of a Type I error associated with multiple testing, revealed that the only difference was between healthcare assistants and those respondents who responded ‘other’ to the question asking them what their current role was (mean difference=-1.84, SE=.60, p=.023, 95%-CI, LL=-3.51, UL=-.17). These results indicate that healthcare assistants reported significantly higher work engagement at Time 1 (observed mean=6.10, SD=.72) than those who responded ‘other’ (observed mean=4.25, SD=.77). Role was therefore included as a control in all of the repeated measures ANOVAs. 

[bookmark: _Ref453590977][bookmark: _Toc468286091]Table 8.17 Results of mixed analysis of covariance to determine whether there were significant differences in work engagement across the Time 1 sample (N=45) in terms of the continuous demographic variable, ward tenure, and the categorical demographic variables, gender, role, and whether or not respondents managed others (Manager)

	Variables
	F
	df
	P

	Step one
	
	
	

	Gender
	.23
	1, 30
	.633

	Ward tenure
	-
	1, 30
	.986

	Role
	5.09
	3, 30
	.006

	Manager
	3.48
	1, 30
	.072

	Step two
	
	
	

	Gender
	.24
	1, 31
	.625

	Role
	5.27
	3, 31
	.005*

	Manager
	3.69
	1, 31
	.064

	Step three
	
	
	

	Role
	5.04
	3, 33
	.006*

	Manager
	3.25
	1, 33
	.080

	Step four
	
	
	

	Role
	3.75
	3, 39
	.018*


*Significant at the .05 level
Notes: F=f-test; df=degrees of freedom; p=p-value 


The results of repeated measures ANOVA, controlling for role, revealed a significant difference between intervention and control groups pre- and post- intervention for the work-related basic need, relatedness, F(1, 40)=7.30, p=.010 (Table 8.18). Inspection of the profile plot of the estimated marginal means for both groups indicates that the results were not in the expected direction. Figure 8.1 demonstrates that there was a significantly greater increase in relatedness, on average, for the control group than for the intervention group when controlling for role, and that the mean of the intervention group slightly decreased between time points. Levene’s test revealed that the homogeneity of variances assumption[footnoteRef:8] was violated at Time 2 (F(1, 41)=3.29, p=.077), however, inspection of histograms displaying the distribution of the residuals suggests that the normality assumption[footnoteRef:9] was not violated. This suggests that the results are robust.  [8:  The homogeneity of variances assumption refers to the assumption in ANOVA that the variances within and between groups are similar (Tabachnik & Fidell, 2007).]  [9:  The normality assumption refers to the assumption in ANOVA that the distribution of the residuals follows the normal distribution, i.e. is bell-shaped, with a standard deviation of 1 either side of the mean (Tabachnik & Fidell, 2007).] 

A borderline significant difference was observed for competence, F(1, 40)=3.23, p=.080, and, again, inspection of the profile plot of the estimated marginal means for both groups suggests that the results were not in the expected direction. Figure 8.2 shows that, on average, there was a significantly greater increase in competence for those in the control group than those in the intervention group, when controlling for role, and that the mean of the intervention group slightly decreased between time points. The results of Levene’s test did not indicate violation of the homogeneity assumption at either Time 1 (F(1, 41)=.04, p=.853) or Time 2 (F(1, 41)=.70, p=.409), however, inspection of the distributions of the residuals indicated some deviation from normality, with a somewhat leptokurtic (peaked) distribution at Time 1 (kurtosis=6.08, skewness=-1.67), and a somewhat platykurtic (flat) distribution at Time 2 (kurtosis=-1.12, skewness=.31). 

Repeated measures ANOVA involving the other research variables revealed no other significant or borderline significant differences (Table 8.18). Levene’s test revealed violation of the assumption of homogeneity for four of these variables: i) work engagement at Time 1 (F(1, 40)=8.59, p=.006) ; ii) colleague support at Time 1 (F(1, 42)=4.62, p=.037); iii) high activation unpleasant affect at Time 2 (anxiety, F(1, 38)=8.10, p=.007); and iv) resources and demands at both Time 1 (F(1, 42)=5.11, p=.029) and Time 2 (F(1, 42)=4.38, p=.042). Inspection of the residual distributions, however, revealed little deviation from the normal distribution, suggesting that the normality assumption for each of these repeated measures analyses was not violated and thus that the results can be considered robust.  




[bookmark: _Ref453591102][bookmark: _Toc468286092]Table 8.18 Results of repeated measures ANOVA in the general linear model (GLM) to test whether there were any significant mean differences between intervention and control groups across the two time points on any of the measures (N=45)

	Variable
	Time 1

	Time 2
	F
	df
	p

	
	Control
	Intervention
	Control
	Intervention
	
	
	

	
	n
	M
	SD
	n
	M
	SD
	N
	M
	SD
	n
	M
	SD
	
	
	

	Colleague support
	14
	3.48
	1.08
	30
	4.02
	.79
	14
	3.76
	.80
	30
	4.12
	.86
	.41
	1, 41
	.528

	Influence in decision-making
	14
	2.79
	.77
	30
	3.12
	.96
	14
	3.17
	.52
	30
	3.13
	.91
	2.02
	1, 41
	.163

	Resources and demands
	14
	2.79
	.45
	30
	2.93
	.88
	14
	3.03
	.45
	30
	3.25
	.82
	.28
	1, 41
	.602

	Autonomy
	14
	3.62
	1.03
	29
	4.02
	.77
	14
	4.02
	.48
	29
	4.25
	.52
	1.38
	1, 40
	.248

	Competence
	14
	3.90
	.95
	29
	4.38
	.55
	14
	4.24
	.48
	29
	4.37
	.50
	3.23
	1, 40
	.080†

	Relatedness
	14
	3.42
	1.00
	29
	4.24
	.62
	14
	4.04
	.29
	29
	4.23
	.58
	7.30
	1, 40
	.010*

	Work engagement 
	13
	4.97
	1.66
	29
	6.08
	.78
	13
	5.08
	1.40
	29
	5.76
	.88
	.79
	1, 39
	.379

	High activation unpleasant affect (anxiety)
	12
	5.44
	.97
	29
	5.60
	.87
	12
	5.43
	.87
	28
	5.97
	.56
	.95
	1, 37
	.335

	Low activation unpleasant affect (depression)
	12
	5.71
	.80
	26
	620
	.87
	12
	6.19
	.80
	26
	6.25
	.71
	1.82
	1, 35
	.186

	High activation pleasant affect (enthusiasm)
	12
	3.77
	1.81
	28
	4.26
	1.43
	12
	3.50
	1.45
	28
	4.34
	1.46
	2.05
	1, 37
	.161

	Low activation pleasant affect (comfort)
	12
	3.75
	1.22
	27
	4.07
	1.33
	12
	3.77
	1.25
	27
	4.22
	1.22
	.04
	1, 36
	.847


*significant at the .05 level
†Significant at the .10 level
Notes:  n=number of respondents; M=mean; SD=standard deviation of the mean; F=f-test; df=degrees of freedom; p=p-value;  
[image: ]
[bookmark: _Ref453591024][bookmark: _Toc453238920][bookmark: _Toc468286110]Figure 8.1 A profile plot comparing the estimated marginal means for relatedness, controlling for role, between Time 1 and Time 2 for the control and intervention groups
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[bookmark: _Ref453591043][bookmark: _Toc453238921]
[bookmark: _Ref458108971][bookmark: _Toc468286111]Figure 8.2 A profile plot comparing the estimated marginal means for competence, controlling for role, between Time 1 and Time 2 for the control and intervention groups
[bookmark: _Ref453588905][bookmark: _Toc468286016]Investigating the effect of the intervention on the complete sample using multilevel modelling techniques

The sample size of the matched sample was very small, which decreases the robustness of the results. In an attempt to explore the results more fully, it was investigated whether there were any significant mean differences on the research variables between intervention and control groups across time within the entire sample (N=262), using mixed level analysis in SPSS. This procedure uses regression techniques to model data nested at different levels of analysis (e.g. individuals within wards, as in this case) and most commonly adopts the maximum likelihood method of estimation. A particular advantage of multilevel analysis is that it can model both repeated measures data (data obtained from the same person at different time points) and between-subjects data (in this case, data obtained from different individuals at different time points), in the same analysis. Therefore, in terms of this analysis, results can be modelled using the complete sample, involving all those who responded at Time 1 (N=179) and all those who responded at Time 2 (N=83), and thus can include all of the unmatched responses, as well as the 45 matched responses. The larger sample size means that the statistical power of the test at the individual-level, the level of interest in this analysis, is greater than that involved in the analysis using purely the matched sample, and thus the results are likely to be more robust. Moreover, the results will be more representative of the characteristics of all of the participants who responded from all of the wards, thus allowing greater generaliseability. F-tests to test for significant differences can be computed, as obtained via a traditional repeated measures analysis, or a simple 2x2 ANOVA, for example. Therefore, by specifying a group*time interaction, this procedure can test whether there are significant differences between control and intervention groups across time using the whole sample. This is the analysis which is of particular interest here.

To determine whether it was necessary to include controls in the multilevel analyses, independent samples t-tests were conducted to investigate whether there were any significant differences between control and intervention groups on any of the demographic or research variables at baseline (Time 1, N=179). Results revealed significant differences between groups for ward tenure and hospital tenure (equal variances not assumed, mean difference=1.51, t=2.31 df=89.726, p=.023, 95%-CI, LL=.21, UL=2.80; and equal variances not assumed, mean difference=2.36, t=-2.30 df=107.95, p=.023, 95%-CI, LL=.33, UL=4.40, respectively). Inspection of the means for each group (Table 8.2) suggests that in both cases, those in the control group had worked longer on their wards, and in the hospital, than those in the intervention group. As ward and hospital tenure are strongly correlated, (Time 1, r=.61), it is not necessary to include both as controls. Indeed, doing so could cause multicollinearity which could affect the robustness of a mixed level analysis. Therefore, only the variable with the largest mean difference, hospital tenure, was included as a control. No significant differences between groups were observed for any of the other demographic (Table 8.19) or research (Table 8.20) variables. 

Results of multilevel analysis, adopting the maximum likelihood method of estimation, and controlling for hospital tenure, revealed that there was a significant difference between control and intervention groups between Time 1 and Time 2 for high activation unpleasant affect (HAUA; anxiety), F(1, 71.526)=5.564, p=.021. Inspection of the means for each group at both time points reveals that this result was in the expected direction, that is, the intervention group mean increased between Time 1 and Time 2 (Time 1 Mean=5.49; Time 2 Mean=5.96) indicating less anxiety at Time 2 than at Time 1, whereas the control group mean decreased (Time 1 Mean=5.44; Time 2 Mean=5.38), indicating greater anxiety at Time 2 than at Time 1 (Figure 5.3). No other significant or borderline significant results were revealed (Table 5.21). These results differ from those revealed by repeated measures ANOVA using only the matched sample (N=45), which found no significant differences between groups across time in terms of these variables, but did find significant differences between groups across time for relatedness, and borderline significant differences between groups across time for competence (see section 8.4).
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[bookmark: _Toc453238922][bookmark: _Toc468286112]Figure 8.3 A profile plot comparing the estimated marginal means for high activated unpleasant affect (HAUA; anxiety) between Time 1 and Time 2 for the control and intervention groups, controlling for hospital tenure at Time 1 (higher scores=more positive results)
[bookmark: _Ref453591464][bookmark: _Toc468286093]Table 8.19 Results of independent samples t-tests between the intervention (N=115) and control (N=64) groups at baseline (Time 1), for all of the demographic variables measured

	Variables
	Levene's test for equality of variances1
	t-test for equality of means

	
	Equal variances assumed?
	F
	P
	T
	df
	p
	Mean difference
	SE
	95%-CI

	 
	 
	 
	 
	 
	 
	 
	 
	 
	LL
	UL

	Gender
	Yes
	.33
	.568
	.29
	174.00
	.774
	.01
	.05
	-.08
	.11

	Age (yrs)
	Yes
	.58
	.446
	-1.46
	162.00
	.145
	-2.67
	1.82
	-6.27
	.93

	Ward tenure (yrs)
	No
	16.17
	.000
	2.32
	89.73
	.023
	1.51
	.65
	.21
	2.80

	Hospital tenure (yrs)
	No
	8.47
	.004
	2.30
	107.95
	.023
	2.36
	1.03
	.33
	4.40

	Role
	No
	5.18
	.024
	.51
	107.27
	.613
	.07
	.13
	-.19
	.32

	Hierarchical level
	Yes
	.00
	.981
	.92
	173.00
	.360
	.25
	.27
	-.29
	.78

	Time qualified (yrs)
	Yes
	.03
	.856
	-.17
	91.00
	.867
	-.05
	.31
	-.66
	.56

	Education level
	Yes
	1.28
	.260
	-.89
	156.00
	.375
	-.19
	.21
	-.61
	.23

	Manager
	Yes
	2.76
	.098
	1.01
	158.00
	.315
	.08
	.08
	-.08
	.24

	FT/PT
	Yes
	1.46
	.229
	.59
	172.00
	.556
	.04
	.07
	-.10
	.18


*Significant at the .05 level.
1Where Levene’s test for equality of variances indicates that equal variances between groups cannot be assumed (p<.05), the results reported for the corresponding independent samples t-test are those which assume that variances are not equal. Conversely, where equal variances can be assumed (p>.05), the results reported for the corresponding independent samples t-test are those which assume that variances are equal.    
Notes: N=number of respondents; F=f-test; p=p-value; t=t-test; df=degrees of freedom; SE=standard error; 95%-CI=95% confidence level; LL=lower level CI; UL=upper level CI; Time qualified=length of time qualified as a nurse; Manager=whether or not the respondents managed employees; FT/PT=full time/part time
[bookmark: _Ref453591477][bookmark: _Toc468286094]Table 8.20 Results of independent samples t-tests between the intervention (N=31) and control (N=14) groups at baseline (Time 1), for all of the measures

	Variables1
	Levene's test for equality of variances2
	t-test for equality of means

	
	Equal variances assumed?
	F
	P
	T
	df
	p
	Mean difference
	SE
	95%-CI

	
	
	
	
	
	
	
	
	
	LL
	UL

	Colleague support
	Yes
	.80
	.373
	.43
	175.00
	.668
	.06
	.15
	-.23
	.35

	Influence in decision-making
	Yes
	.50
	.483
	-.42
	176.00
	.677
	-.07
	.16
	-.37
	.24

	Resources and demands
	Yes
	.11
	.739
	-.45
	177.00
	.651
	-.05
	.11
	-.28
	.17

	Autonomy
	Yes
	1.07
	.303
	-1.29
	174.00
	.198
	-.16
	.12
	-.40
	.08

	Competence
	Yes
	2.10
	.149
	-1.43
	173.00
	.156
	-.13
	.09
	-.31
	.05

	Relatedness
	Yes
	1.68
	.197
	-1.01
	173.00
	.316
	-.13
	.13
	-.38
	.12

	Work engagement
	Yes
	.73
	.393
	-.65
	172.00
	.514
	-.13
	.20
	-.53
	.26

	High activation unpleasant affect
	Yes
	1.24
	.268
	.12
	169.00
	.906
	.02
	.18
	-.34
	.38

	High activation pleasant affect
	Yes
	3.45
	.065
	.97
	167.00
	.336
	.22
	.23
	-.23
	.67

	Low activation unpleasant affect
	Yes
	.66
	.418
	-.59
	165.00
	.554
	-.10
	.16
	-.42
	.23

	Low activation pleasant affect
	Yes
	.76
	.384
	-.29
	167.00
	.776
	-.06
	.21
	-.48
	.36


*Significant at the .05 level.
1The variables colleague support, influence in decision-making, resources, and demands, were scored on a scale of 1 to 5. All other variables were scored on scale of 1 to 7. For all scales, higher scores indicate better results.
2Where Levene’s test for equality of variances indicates that equal variances between groups cannot be assumed (p<.05), the results reported for the corresponding independent samples t-test are those which assume that variances are not equal. Conversely, where equal variances can be assumed (p>.05), the results reported for the corresponding independent samples t-test are those which assume that variances are equal. 
Notes: F=f-test; p=p-value; t=t-test; df=degrees of freedom; SE=standard error; 95%-CI=95% confidence level; LL=lower level CI; UL=upper level CI
[bookmark: _Toc468286095]Table 8.21 Results of mixed level analyses in SPSS to test for significant differences between control (N=179) and intervention (N=83) groups on the research variables between Time 1 and Time 2, controlling for hospital tenure
	Variables
	F
	df
	p
	Direction

	Colleague support
	1.973
	1, 120.536
	.163
	-

	Influence in decision-making
	.681
	1, 86,901
	.411
	-

	Resources and demands
	1.753
	1, 125.660
	.188
	-

	Autonomy
	.003
	1, 98,911
	.957
	-

	Competence
	.540
	1, 154.780
	.463
	-

	Relatedness
	.730
	1, 92.587
	.395
	-

	Work engagement
	.631
	1, 89.710
	.429
	-

	High activation unpleasant affect
	5.564
	1, 71.526
	.021*
	Expected1

	High activation pleasant affect
	1.850
	1, 91.706
	.177
	-

	Low activation unpleasant affect
	.015
	1, 85.323
	.903
	-

	Low activation pleasant affect
	.988
	1, 83.347
	.323
	-


*Significant at the .05 level
1Expected=in this case, this means that the intervention group mean increases and 
the control group mean decreases
Notes: F=f-test; df=degrees of freedom; p=p-value

[bookmark: _Ref453588986][bookmark: _Ref453589270][bookmark: _Toc468286017]Investigating the results of the evaluation questions

At Time 2, nursing staff on the intervention wards were asked a number of evaluation questions (see Method, Chapter 7, section 7.7.2). The intention of these was to gain some insight into the impact of the intervention on the intervention wards. As stated in section 7.7.2, it was not possible to negotiate the administration of a detailed process evaluation due to the length of the questionnaire which would have been necessary, and which would have required a large amount of staff time to complete, and the resources required to administer a separate questionnaire. The results of the questions which were completed are presented in Table 8.22 and Table 8.23. Table 8.22 displays the percentage of respondents who responded ‘yes’ or ‘no’ to each question requiring a ‘yes’ or ‘no’ response and Table 8.23 displays the extent to which respondents agreed or disagreed with a number of other questions. A very small number of people responded to each question (~10-35), hence it is not known whether the views of these few are representative of all of the nursing staff working on the intervention wards. However, it is worth noting that the majority of those that responded were aware of the intervention project (85.4% of the 41 who responded, Table 8.22), and felt that the project had resulted in positive changes in the way care was delivered on their ward (57.1% of the 35 who responded). A good number stated that they had taken an active part in the project (40.6% of the 32 who responded to this question Table 8.22). Most commonly, respondents reported talking to others about the project (90.9% of the 11 who responded) and taking part in project workshops (88.9% of 9 who responded). 

[bookmark: _Ref453591657]Furthermore, 46.2% of those that responded agreed that the ability of their team to identify areas for improvement, and the opportunity to hear about new ways of working, had improved on their ward as a result of the project (Table 8.23). 35.9% agreed that there was an improvement in their ideas being heard, 25% agreed that patients’ experience of care had improved, and 26.3% felt that staff morale had improved. Taken together, these results indicate that the staff that took part in the intervention did so in a number of different ways, and that those who were aware of the project, including those who actively took part in it, generally felt that it resulted in a positive impact on the intervention wards.

[bookmark: _Ref458090851][bookmark: _Toc468286096]Table 8.22 Percentage of respondents who responded ‘yes’ or ‘no’ to each of the intervention evaluation questions requiring a ‘yes’ or ‘no’ response

	No.
	Evaluation question
	N
	Response option

	
	
	
	Yes
	No

	1
	Were you aware of the EnRich project before filling in this questionnaire?
	41
	85.4%
	14.6%

	2
	Have you taken an active part in the EnRICH project?
	32
	40.6%
	59.4%

	2.1
	If yes, in what way(s)?...attended project workshops
	9
	88.9%
	11.1%

	2.2
	If yes, in what way(s)?...led the implementation of change on your ward
	10
	60%
	40%

	2.3
	If yes, in what way(s)?...tried to implement the changes encouraged by the project
	10
	80%
	20%

	2.4
	If yes, in what way(s)?...talked to others about the project
	11
	90.9%
	9.1%

	2.5
	If yes, in what way(s)?...encouraged others to take part in the project
	10
	90%
	10%

	2.6a
	If yes, in what way(s)?...other: spoke with a member of the EnRICH team
	1
	100%
	0%

	2.6b
	If yes, in what way(s)?...other: helped create ward posters
	1
	100%
	0%

	3
	Do you think that the EnRICH project resulted in changes in the way care is delivered on your ward?
	35
	57.1%
	42.9%


Notes: N=number of respondents who responded to each question; EnRICH was the name given to the project by the wider project team and was the name by which the project was known by nursing staff throughout the intervention

[bookmark: _Ref453591680][bookmark: _Toc468286097]Table 8.23 Extent to which respondents agreed or disagreed with five evaluation questions, expressed as percentages (%)

	No. 
	Evaluation question:
	N
	Response options

	
	‘Do you feel that the following things have improved on your ward due to the EnRICH project?’
	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	4.1
	The patients’ experience of care
	40
	7.5%
	5%
	55%
	25%
	7.5%

	4.2
	Staff morale
	38
	7.9%
	7.9%
	55.3%
	26.3%
	2.6%

	4.3
	The ability of the team to identify areas for improvement
	39
	5.1%
	5.1%
	41%
	46.2%
	2.6%

	4.4
	The opportunity to hear about new ways of working
	39
	5.1%
	5.1%
	41%
	46.2%
	2.6%

	4.5
	Feeling that your ideas are heard
	39
	7.7%
	10.3%
	43.6%
	35.9%
	2.6%


Note: N=number of respondents who responded to each question; EnRICH was the name given to the project by the wider project team and was the name by which the project was known by nursing staff throughout the intervention

[bookmark: _Toc468286018]Summary

The first aim of the intervention study with nursing staff on acute elderly wards in the NHS was to evaluate the effectiveness of this intervention for increasing work engagement and well-being. Data was collected from 179 people at Time 1, and 83 people at Time 2. Forty-five people responded at both Time 1 and Time 2. The vast majority of the sample were female, with an average age around 38 years, and were mostly healthcare workers or nurses and had worked in the hospital for over 5 years. Results of repeated measures ANOVA, based on this matched sample, revealed that there was a significant difference between intervention and control groups pre- and post- intervention for the work-related basic need, relatedness, when controlling for role. There was a borderline significant difference for competence. However, these results were not in the expected direction, with an increase in relatedness being observed for the control group, and a decrease being observed for the intervention group, in both cases. These results indicate that neither work engagement nor well-being increased as a result of the intervention, and thus that the first aim of the intervention was not fulfilled. 

Multilevel modelling using the combined, larger, unmatched sample (N=217) was also employed to investigate the results more fully. This revealed that there was a significant difference in the expected direction between control and intervention groups across time for high activation unpleasant affect (HAUA; reflecting anxiety). Thus, the mean on this variable for those in the intervention group increased between Time 1 and Time 2, indicating less anxiety, whereas the mean for those in the control group decreased, indicating greater anxiety. These results differ from those obtained via repeated measures ANOVA using the restricted, matched sample, and suggest that well-being, in terms of anxiety, improved over the course of the intervention. No effects were observed for work engagement. Taken together, these results fulfil Aim 1, to investigate the effectiveness of a participatory action research (PAR) intervention on work engagement and well-being, and suggest that well-being may increase as a result of the intervention as one indicator of well-being, anxiety, was reduced following its implementation. The results, including the discrepancies between them, limitations of the study, and implications for future research and practice, are discussed in Chapter 10.
[bookmark: _Toc441484407]
The results from this study are presented in Chapter 10, and discussed in combination with the results from the mediation analyses which investigate the underlying premise of JD-R theory, that work-related needs are able to mediate between job resources and work engagement (Chapter 9). Drawing on relevant literature, general conclusions are drawn about the utility of participative interventions, and of this particular intervention. The discussion concludes with a consideration of the theoretical, research and practical implications of this study, as well as limitations. 
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[bookmark: _Toc468286019]Investigation of the mediation relationships between job resources, work-related basic needs, and work engagement

The second aim of the intervention study to increase work engagement in nursing staff on acute elderly wards in the NHS was to investigate whether the three basic work-related needs, autonomy, competence and relatedness, mediate between the predictors, social support, influence in decision-making, resources and demands, and the outcome, work engagement. The literature suggests that Self-Determination Theory, in which these three needs are grounded, underlies engagement theory (e.g. Deci et al. 2001; Meyer & Gagne, 2008; Schaufeli et al., 2002) and the Job Resources-Demands model of engagement (JD-R; Bakker & Demerouti, 2007;2008). It is thus expected that these three needs will mediate between resources in the work environment, such as those measured here, and positive outcomes such as well-being (see Chapter 2 and Chapter 4, section 4.3, for a deeper discussion). Some empirical, as well as theoretical, evidence exists to support these relationships, however, these previous studies have relied on cross-sectional samples (e.g. Deci et al., 2001; Van den Broeck et al., 2008) which can only be used to infer associations between variables, but cannot infer causality. The current study was designed to overcome this shortcoming by allowing the testing of longitudinal relationships by measuring the variables at two time points. As a reminder, the following hypotheses are tested in this study:

2. a) Autonomy will mediate the relationship between social support and work engagement
2. b) Autonomy will mediate the relationship between influence in decision-making and work engagement
2. c) Autonomy will mediate the relationship between resources and demands and work engagement
2. d) Competence will mediate the relationship between social support and work engagement
2. e) Competence will mediate the relationship between influence in decision-making and work engagement
2. f) Competence will mediate the relationship between resources and demands and work engagement
2. g) Relatedness will mediate the relationship between social support and work engagement
2. h) Relatedness will mediate the relationship between influence in decision-making and work engagement
2. i) Relatedness will mediate the relationship between resources and demands and work engagement
This chapter will proceed by exploring descriptive statistics of the research variables pertaining to the dataset (section 9.1), and will then present the results of mediation analyses (section 9.2), and conclude with a summary of the results (section 9.3). 

[bookmark: _Toc441484408][bookmark: _Ref453592109][bookmark: _Toc468286020]Descriptive statistics and bivariate correlations of the research variables

To investigate the distribution of the variables involved in the following mediation analyses, descriptive statistics were computed (Table 9.1). These revealed that the largest mean for those variables measured on a scale of 1-5 was for colleague support (Mean=.62, SD=.96), and the smallest was for resources and demands (Mean=2.86, SD=.72). The largest mean for those variables measured on a scale of 1-7 was for dedication (Mean=5.81, SD=1.28), and the smallest was for autonomy (Mean=3.87, SD=.80). None of the variable means differed dramatically from their medians, indicating normal distributions. The largest difference was observed for colleague support (Mean=3.62, Median=4.00), and there was no difference for resources and demands Mean=2.86, Median=2.86. 

The presence of normal distributions was supported by the skewness and kurtosis statistics, which largely remained within +/- 1. In terms of skewness, only dedication exceeded -1 (-1.26), indicating a slightly negatively skewed distribution, however, in terms of kurtosis, five variables exceeded +/-1 (autonomy, competence, belonging, dedication, work-related basic needs; see Table 9.1). Two of these values were above +/-2, indicating considerable kurtosis (competence=3.67; and work-related basic needs=2.67).  These results suggest that the distributions of competence and work-related basic needs deviated noticeably from the normal distribution. 

To check the assumption of non-multicollinearity required for regression analyses, bivariate correlations between all of the research variables were computed (see Chapter 8, Table 8.7). The largest correlation was between work engagement and autonomy, r=.50, and the lowest correlation was between competence and influence in decision-making, r=.20. None of the correlations were considered high enough to violate the assumption of non-multicollinearity.

[bookmark: _Ref453592031][bookmark: _Toc468286098]Table 9.1 Descriptive statistics for all of the variables investigated via confirmatory factor analyses, discriminant analyses, and mediation analyses, based on the unmatched Time 1 / Time 2 sample (N=217)

	
	N
	Mean
	SD
	SE
	Median
	Min
	Max
	Skewness
	Kurtosis

	 
	
	
	
	
	
	
	
	
	

	Colleague support
	215
	3.62
	.96
	.07
	4.00
	1.33
	5.00
	-.53
	-.46

	Individual* influence in decision-making*
	216
	2.87
	1.00
	.07
	3.00
	1.00
	5.00
	.10
	-.58

	Resources*
	217
	2.61
	.88
	.06
	2.67
	1.00
	5.00
	.13
	-.49

	Demands*
	217
	3.18
	.77
	.05
	3.33
	1.00
	5.00
	-.43
	.13

	Resources and demands*
	217
	2.86
	.72
	.05
	2.86
	1.00
	5.00
	-.06
	-.08

	Autonomy 
	212
	3.87
	.80
	.06
	4.00
	1.00
	5.00
	-.93
	1.38

	Competence 
	211
	4.25
	.57
	.04
	4.00
	1.00
	5.00
	-.76
	3.67

	Relatedness 
	211
	3.88
	.80
	.05
	4.00
	1.00
	5.00
	-.91
	1.77

	Work-related basic needs
	211
	4.00
	.59
	.04
	4.00
	1.00
	5.00
	-.75
	2.67

	Vigour
	209
	4.82
	1.66
	.11
	5.00
	1.00
	7.00
	-.50
	-.53

	Dedication
	211
	5.81
	1.28
	.09
	6.33
	1.00
	7.00
	-1.26
	1.64

	Absorption
	209
	5.28
	1.48
	.10
	5.33
	1.00
	7.00
	-.76
	-.16

	Work engagement
	209
	5.30
	1.32
	.09
	5.56
	1.00
	7.00
	-.76
	.16


Notes: *These variables were measured on a scale of 1-5. All other variables were measured on a scale of 1-7; SD=standard deviation of the mean; SE=standard error of the mean; Min=minimum value; Max=maximum value



[bookmark: _Toc468286021]Testing for systematic differences between the demographic variables and the research variables

Independent samples t-testing was employed to determine whether there were systematic, as opposed to random, differences between the Time 1 and Time 2 samples on any of the demographic or research variables. This was important as variables displaying systematic differences would need controlling for in the mediation analyses to minimise biased results. Results revealed that there were significant differences between Time 1 and Time 2 for work engagement, mean difference=.52, t(207)=2.156, p=.032, 95%-CI, LL, .04, UL, 1.00, with respondents at Time 1 (Mean=5.39, SD=1.27) reporting higher work engagement than those at Time 2 (Mean=4.86, SD=1.48). Independent samples t-testing was also employed to determine whether there were significant differences on any of the research variables in terms of the key demographic variable, gender. Results revealed that that there were significant differences between men and women in terms of resources and demands, (mean difference=.37, t(209)=2.095, p=.037, 95%-CI, LL, .02, UL, .71), autonomy (mean difference=.52, t(207)=2.716, p=.007, 95%-CI, LL, .14, UL, .89) and relatedness (mean difference=.60 t(206)=3.193, p=.002, 95%-CI, LL, .23, UL, .97), with females reporting higher scores (Mean=2.90, SD=.74; Mean=3.92, SD=.77, and Mean=3.93, SD=.77, respectively) than males (Mean=2.53, SD=.61; Mean=3.40, SD=.99, and Mean=3.33, SD=.92, respectively) in all three cases. Due to these significant differences, both gender and time were entered as control variables in the mediation models. 

[bookmark: _Ref453592149][bookmark: _Toc468286022][bookmark: _Toc441484410]Results of mediation analyses 

The results of mediation analyses to investigate the relationships between the job resources measured in this study, the three work-related basic needs, and work engagement, across Time 1 and Time 2, are presented in this section. Each analysis is discussed in turn, in order of the nine research questions specified at the beginning of this chapter. As a reminder, the presence of significant indirect effects indicates that the effect of a predictor on an outcome variable is not independent of its effect through the mediator, and thus that mediation is present. In these analyses, significant indirect effects were indicated by bootstrapped confidence intervals at the 95% level which did not include zero. 


[bookmark: _Toc468286023]The relationship between social support and work engagement, mediated by autonomy

The indirect effect of social support on work engagement, mediated by the work-related need, autonomy, when controlling for time and gender, was significant, ab=.21; CI-95%=.11-.37 (Figure 9.1), supporting hypothesis 2.a. In accordance with Hayes (2013), this indicates that two cases which differ by one unit on the social support scale are estimated to differ by .21 units on the work engagement scale as a result of the effect of social support on autonomy, which then has an effect on work engagement, when controlling for time and gender. In other words, this suggests that the effect of social support on work engagement is not independent of its effect via autonomy, and thus that autonomy mediates the relationship between social support and work engagement, when controlling for time and gender. The standardised absolute indirect effect size, abcs=.15, was the third largest observed across the nine mediation analyses presented here. However, the direct effect of social support on work engagement, when controlling for autonomy (and time and gender), was significant, c’=.32, p=<.001, suggesting that a one-unit change on the social support scale results in a change of .32 on the work engagement scale, when controlling for autonomy (and time and gender). In contrast to the results observed for the indirect effect, this suggests that the direct effect of social support on work engagement is not dependent on its effect through autonomy, when controlling for time and gender. Nevertheless, the ratio of the indirect effect to the total effect (the relative effect size), PM=.40, was the third largest and indicates the presence of an indirect effect. It is not possible to make an assertion about the practical significance of this result, however, as noted by Preacher and Kelley (2011). It is possible that partial mediation, whereby autonomy is only able to partially mediate the relationship between social support and work engagement, accounts for the results observed here. This will be explored further in the discussion. 
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[bookmark: _Ref453592426][bookmark: _Toc453238923][bookmark: _Toc468286113]Figure 9.1 A path diagram displaying the direct relationship between social support and work engagement (c’), and the indirect relationship between social support and work engagement, mediated by autonomy (ab), when controlling for gender and time
. Notes: regression coefficients and p-values are presented above the path arrows; a=direct effect of social support on autonomy; b=direct effect of autonomy on work engagement; CI-95%=95% confidence interval; abcs=absolute indirect effect size; PM=relative effect size

[bookmark: _Toc468286024]The relationship between influence in decision-making and work engagement, mediated by Autonomy

The indirect effect of influence in decision-making on work engagement, mediated by autonomy, when controlling for time and gender, was significant, ab=.22; CI-95%=.12-.39 (Figure 9.2), supporting hypothesis 2.b. This indicates that two cases which differ by one unit on influence on decision-making are estimated to differ by .22 units on work engagement as a result of the effect of social support on autonomy, which then has an effect on work engagement, when controlling for time and gender. This suggests that the effect of influence on decision-making on work engagement is not independent of its effect via autonomy, and thus that autonomy mediates the relationship between influence on decision-making and work engagement, when controlling for time and gender. The standardised absolute indirect effect size, abcs=.17, was the second largest observed. However, the direct effect of influence in decision-making on work engagement, when controlling for autonomy (and time and gender), was significant, c’=.27, p=.002, and the relative effect size was also the second largest observed, PM=.45. This suggests that the direct effect of influence in decision-making on work engagement is not dependent on its effect through autonomy, when controlling for time and gender. This could indicate the presence of partial mediation. 
[image: ]
[bookmark: _Ref453592452][bookmark: _Toc453238924][bookmark: _Toc468286114]Figure 9.2 A path diagram displaying the direct relationship between influence on decision-making and work engagement (c’), and the indirect relationship between influence on decision-making and work engagement, mediated by autonomy (ab), when controlling for gender and time
. Notes: Regression coefficients and p-values are presented above the path arrows; a=direct effect of influence on decision-making on autonomy; b=direct effect of autonomy on work engagement; CI-95%=95% confidence interval; abcs=absolute indirect effect size; PM=relative effect size

[bookmark: _Toc468286025]The relationship between resources and demands (composite variable) and work engagement, mediated by autonomy

The indirect effect of resources and demands on work engagement, mediated by autonomy, when controlling for time and gender, was significant, ab=.32; CI-95%=.18-.50 (Figure 9.3), supporting hypothesis 2.c. This indicates that two cases which differ by one unit on resources and demands are estimated to differ by .32 units on work engagement as a result of the effect of resources and demands on autonomy, which then has an effect on work engagement, when controlling for time and gender. Furthermore, there was a non-significant direct effect of resources and demands on work engagement, when controlling for autonomy (and time and gender), c’=.18, p=.143. Taken together, these results suggest that the effect of resources and demands on work engagement is not independent of its effect via autonomy, and thus that autonomy mediates the relationship between resources and demands and work engagement, when controlling for time and gender. Both the absolute and relative effect sizes were the largest observed, abcs=.18, and PM=.65, respectively. 
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[bookmark: _Ref453592468][bookmark: _Toc453238925][bookmark: _Toc468286115]Figure 9.3 A path diagram displaying the direct relationship between resources and demands and work engagement (c’), and the indirect relationship between resources and demands and work engagement, mediated by autonomy (ab), when controlling for gender and time
. Notes: regression coefficients and p-values are presented above the path arrows; a=direct effect of resources and demands on autonomy; b=direct effect of autonomy on work engagement; CI-95%=95% confidence interval; abcs=absolute indirect effect size; PM=relative effect size

[bookmark: _Toc468286026]The relationship between social support and work engagement, mediated by competence

The indirect effect of social support on work engagement, mediated by competence, when controlling for time and gender, was just significant, ab=.05; CI-95%=.01-.17 (Figure 9.4), supporting hypothesis 2.d. This indicates that two cases which differ by one unit on the social support scale are estimated to differ by .05 units on the work engagement scale as a result of the effect of social support on competence, which then has an effect on work engagement, when controlling for time and gender. This suggests that the effect of social support on work engagement is not independent of its effect via competence, and thus that competence mediates the relationship between social support and work engagement, when controlling for time and gender. In keeping with the just significant indirect effect size, the standardised absolute indirect effect size was the second smallest observed, abcs=.04, and the relative effect size was the smallest observed, PM=.10, respectively. Once again, the direct effect of social support on work engagement, when controlling for competence (and time and gender), was significant, c’=.43, p=<.001, suggesting that the direct effect of social support on work engagement is not dependent on its effect through competence, when controlling for time and gender. This could indicate the presence of partial mediation. 
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[bookmark: _Ref453592488][bookmark: _Toc453238926][bookmark: _Toc468286116]Figure 9.4 A path diagram displaying the direct relationship between social support and work engagement (c’), and the indirect relationship between social support and work engagement, mediated by competence (ab), when controlling for gender and time
. Notes: regression coefficients and p-values are presented above the path arrows; a=direct effect of social support on competence; b=direct effect of competence on work engagement; CI-95%=95% confidence interval; abcs=absolute indirect effect size; PM=relative effect size

[bookmark: _Toc468286027]The relationship between influence in decision-making and work engagement, mediated by competence

The indirect effect of influence in decision-making on work engagement, mediated by competence, when controlling for time and gender, was just significant, ab=.05; CI-95%=.01-.17 (Figure 9.5), supporting hypothesis 2.e. This indicates that two cases which differ by one unit on the influence in decision-making scale are estimated to differ by .05 units on the work engagement scale as a result of the effect of social support on competence, which then has an effect on work engagement, when controlling for time and gender. This suggests that the effect of influence in decision-making on work engagement is not independent of its effect via competence, and thus that competence mediates the relationship between influence on decision-making and work engagement. In keeping with the just significant indirect effect size, the standardised absolute indirect effect size and the relative effect size were the second smallest observed, abcs=.04, and PM=.11, respectively. Once again, the direct effect of influence in decision-making on work engagement, when controlling for competence (and time and gender), was significant, c’=.43, p=<.001, suggesting that the direct effect of influence in decision-making on work engagement is not dependent on its effect through competence, when controlling for time and gender. This could indicate the presence of partial mediation. 
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[bookmark: _Ref453592506][bookmark: _Toc453238927][bookmark: _Toc468286117]Figure 9.5 A path diagram displaying the direct relationship between influence on decision-making and work engagement (c’), and the indirect relationship between influence on decision-making and work engagement, mediated by competence (ab), when controlling for gender and time
. Notes: regression coefficients and p-values are presented above the path arrows; a=direct effect of influence on decision-making on competence; b=direct effect of competence on work engagement; CI-95%=95% confidence interval; abcs=absolute indirect effect size; PM=relative effect size

[bookmark: _Toc468286028]The relationship between resources and demands and work engagement, mediated by competence

The indirect effect of resources and demands on work engagement, mediated by competence, and controlling for time and gender, was also just significant, ab=.06; CI-95%=.01-.16 (Figure 9.6), supporting hypothesis 2.f. This indicates that two cases which differ by one unit on the resources and demands scale are estimated to differ by .06 units on the work engagement scale as a result of the effect of resources and demands on competence, which then has an effect on work engagement, when controlling for time and gender. This suggests that the effect of resources and demands on work engagement is not independent of its effect via competence, and thus that competence mediates the relationship between resources and demands and work engagement, when controlling for time and gender. In keeping with the just significant indirect effect size, the standardised absolute indirect effect size was the smallest observed abcs=.03, and the relative effect size was the third smallest, PM=.12, respectively. The direct effect of resources and demands on work engagement, when controlling for competence (and time and gender), was again significant, c’=.27, p=.002, suggesting that the direct effect of resources and demands on work engagement is not dependent on its effect through competence, when controlling for time and gender. It is possible that partial mediation can again explain these results. 
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[bookmark: _Ref453592520][bookmark: _Toc453238928][bookmark: _Toc468286118]Figure 9.6 A path diagram displaying the direct relationship between resources and demands and work engagement (c’), and the indirect relationship between resources and demands and work engagement, mediated by competence (ab), when controlling for gender and time
. Notes: regression coefficients and p-values are presented above the path arrows; a=direct effect of resources and demands on competence; b=direct effect of competence on work engagement; CI-95%=95% confidence interval; abcs=absolute indirect effect size; PM=relative effect size

[bookmark: _Toc468286029]The relationship between social support and work engagement, mediated by relatedness

The indirect effect of social support on work engagement, mediated by relatedness, and controlling for time and gender, was significant, ab=.14; CI-95%=.05-.26 (Figure 9.7), supporting hypothesis 2.g. This indicates that two cases which differ by one unit on the social support scale are estimated to differ by .14 units on the work engagement scale as a result of the effect of social support on relatedness, which then has an effect on work engagement, when controlling for time and gender. This suggests that the effect of social support on work engagement is not independent of its effect via relatedness, and thus that relatedness mediates the relationship between social support and work engagement, when controlling for time and gender. Both the standardised absolute indirect effect size, and the relative effect size, were the fourth largest observed, abcs=.10, and PM=.26, respectively. The direct effect of social support on work engagement, when controlling for relatedness (and time and gender), was still significant, c’=.43, p=<.001, again suggesting partial mediation. 
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[bookmark: _Ref453592544][bookmark: _Toc453238929][bookmark: _Toc468286119]Figure 9.7 A path diagram displaying the direct relationship between social support and work engagement (c’), and the indirect relationship between social support and work engagement, mediated by relatedness (ab), when controlling for gender and time
. Notes: regression coefficients and p-values are presented above the path arrows; a=direct effect of social support on relatedness; b=direct effect of relatedness on work engagement; CI-95%=95% confidence interval; abcs=absolute indirect effect size; PM=relative effect size

[bookmark: _Toc468286030]The relationship between influence in decision-making and work engagement, mediated by relatedness

The indirect effect of influence in decision-making on work engagement, mediated by relatedness, and controlling for time and gender, was just significant, ab=.12; CI-95%=.04-.24 (Figure 9.8), supporting hypothesis 2.h. This indicates that two cases which differ by one unit on the influence in decision-making scale are estimated to differ by .12 units on the work engagement scale as a result of the effect of social support on relatedness, which then has an effect on work engagement, when controlling for time and gender. This suggests that the effect of influence in decision-making on work engagement is not independent of its effect via relatedness, and thus that relatedness mediates the relationship between influence on decision-making and work engagement. Both the standardised absolute indirect effect size and the relative effect size were the fourth smallest observed, abcs=.09, and PM=.25, respectively. Once again, the direct effect of influence in decision-making on work engagement, when controlling for relatedness (and time and gender), was significant, c’=.43, p=<.001, possibly indicating partial mediation. 
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[bookmark: _Ref453592600][bookmark: _Toc453238930][bookmark: _Toc468286120]Figure 9.8 A path diagram displaying the direct relationship between influence on decision-making and work engagement (c’), and the indirect relationship between influence on decision-making and work engagement, mediated by relatedness (ab), when controlling for gender and time
. Notes: regression coefficients and p-values are presented above the path arrows; a=direct effect of influence on decision-making on relatedness; b=direct effect of relatedness on work engagement; CI-95%=95% confidence interval; abcs=absolute indirect effect size; PM=relative effect size

[bookmark: _Toc468286031]The relationship between resources and demands and work engagement, mediated by relatedness


The indirect effect of resources and demands on work engagement, mediated by relatedness, and controlling for time and gender, was not significant, ab=.06; CI-95%=.00-.16 (Figure 9.9), hence hypothesis 2.i was not supported. This suggests that the effect of resources and demands on work engagement may be independent of its effect via relatedness, and thus that relatedness is not able to mediate the relationship between resources and demands and work engagement, when controlling for time and gender. Due to this insignificant result, it is not appropriate to calculate or interpret effect sizes. In support of this result, the direct effect of resources and demands on work engagement, when controlling for relatedness (and time and gender), was significant, c’=.44, p=<.002, suggesting that the direct effect of resources and demands on work engagement is not dependent on its effect through competence, when controlling for time and gender. It is worth noting, however, that the indirect effect was only just non-significant, and may be an artefact of low statistical power due to a relatively small sample size. It is therefore possible that mediation would have been observed in a larger sample. 

[image: ]
[bookmark: _Ref453592617][bookmark: _Toc453238931][bookmark: _Toc468286121]Figure 9.9 A path diagram displaying the direct relationship between resources and demands and work engagement (c’), and the indirect relationship between resources and demands and work engagement, mediated by relatedness (ab), when controlling for gender and time
. Notes: regression coefficients and p-values are presented above the path arrows; a=direct effect of resources and demands on relatedness; b=direct effect of relatedness on work engagement; CI-95%=95% confidence interval; abcs=absolute indirect effect size; PM=relative effect size
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[bookmark: _Ref453592170][bookmark: _Toc468286032]Summary

The second aim of the intervention study to increase work engagement in nursing staff on acute elderly wards in the NHS was to investigate whether the three basic work-related needs, autonomy, competence, and relatedness, mediated between the predictors, social support, influence in decision-making, perceived balance between resources and demands, and the outcome, work engagement. The results of mediation analyses using the entire, unmatched sample (N=217) revealed that autonomy, competence and relatedness significantly mediated the relationships between social support and influence in decision-making and work engagement when controlling for time and gender (Figure 9.1, Figure 9.2, Figure 9.4, Figure 9.5, Figure 9.7, and Figure 9.8, see also Table 9.2). Autonomy and competence also significantly mediated the relationship between resources and demands and work engagement, when controlling for time and gender (Figure 9.3 and Figure 9.6, Table 9.2), however, relatedness did not significantly mediate between resources and demands and work engagement (Figure 9.9). 

The strongest absolute indirect effect size was observed for the relationship between resources and demands and work engagement mediated by autonomy (abcs=.18), and the weakest absolute indirect effect size was observed for the relationship between resources and demands and work engagement mediated by competence (abcs=.03). Similarly, the strongest relative effect was observed for the relationship between resources and demands and work engagement mediated by autonomy (PM=.65), however, the weakest relative effect was observed for the relationship between social support and work engagement mediated by competence (PM=.10). Significant direct effects were also reported for all of the analyses revealing significant indirect effects, except one (that involving the effect of resources and demands on work engagement when controlling for autonomy, Figure 9.9). In these cases, this suggests that the predictor has an effect on work engagement which is not dependent on the effect of the predictor on work engagement through the mediator. These results, limitations of the study, and implications for future research and practice are discussed further in Chapter 10. 

The results presented in this chapter are discussed in Chapter 10 in combination with the results of the intervention’s effectiveness (Chapter 8). In particular, relevant theory and literature is drawn upon to inform the discussion and thoroughly consider the results and their relevance for JD-R theory and the underlying theory upon which it is predicated (SDT). The discussion concludes with a consideration of the theoretical, research, and practical contributions of this study, as well as limitations.   

[bookmark: _Ref453592784][bookmark: _Toc468286099]Table 9.2 A summary of the Study 2 mediation hypotheses which were supported

	No.
	Hypothesis
	Was the hypothesis supported? (tick=yes / cross=no)

	2.a)
	Autonomy will mediate the relationship between social support and work engagement
	

	2.b)
	Autonomy will mediate the relationship between influence in decision-making and work engagement
	

	2.c)
	Autonomy will mediate the relationship between resources and demands and work engagement
	

	2.d)
	Competence will mediate the relationship between social support and work engagement
	

	2.e)
	Competence will mediate the relationship between influence in decision-making and work engagement
	

	2.f)
	Competence will mediate the relationship between resources and demands and work engagement
	

	2.g)
	Relatedness will mediate the relationship between social support and work engagement
	

	2.h)
	Relatedness will mediate the relationship between influence in decision-making and work engagement
	

	2.i)
	Relatedness will mediate the relationship between resources and demands and work engagement
	


[bookmark: _Toc441137821]
[bookmark: _Toc468286033]Discussion

This chapter is split into three parts. The first part discusses the findings of the narrative systematic review and meta-analysis which formed Study 1 before moving on to detail the particular theoretical contributions of this study, implications for research and practice, and finally, study limitations and how they can be addressed in the future. The second part discusses the findings of the participatory action intervention with nursing staff which formed Study 2, followed by the findings of the mediation study investigating the relationships between job resources, work-related needs and work engagement. The particular theoretical contributions of this study, implications for research and practice, and limitations are then discussed. The third part considers the results and contributions of each study in combination, bringing together the findings from each study, how they support each other, and their value for progressing the field of work engagement. The contributions of these two studies in combination are particularly highlighted here. This third part serves as an overall conclusion to the thesis.

[bookmark: _Ref468108805][bookmark: _Toc468286034]Study 1: A narrative systematic review and meta-analysis to investigate the effectiveness of interventions to increase work engagement 

[bookmark: _Toc450214036]This study aimed to address three research questions: 1) are work engagement interventions effective?; 2) is intervention type related to intervention effectiveness?; and 3) does study quality and implementation impact on intervention effectiveness? In order to answer these questions, a novel approach was adopted; a combined narrative systematic review and meta-analysis. The added value of combining the two methods is evident through the holistic nature of the evaluation that this method allowed, with an exploration of intervention implementation being possible alongside a statistical evaluation of intervention effects (see Chapter 3, section 3.3, for a deeper discussion about the value of this approach). The following discussion will focus on each of the three aims in turn before discussing the contributions of each study for theory, important directions for future research and practice, and study limitations, and finally drawing some overall conclusions. 

[bookmark: _Toc468286035]Aim 1
: Are work engagement interventions effective?

The narrative systematic review comprising 33 studies revealed mixed results, with some studies reporting significant effects on work engagement, and some reporting no effects. It was therefore not possible to draw a conclusion about the overall effectiveness of work engagement interventions from these results alone. However, the meta-analysis comprising 20 studies revealed a positive, reliable effect on work engagement and each of the three subcomponents, vigour, dedication and absorption. This suggests that interventions are effective for increasing work engagement in employees. This is consistent with the Job Demands-Resources (JD-R; Bakker & Demerouti, 2007;2008) model which proposes a positive relationship between job and personal resources and work engagement, and suggests that increasing personal and / or job resources is an effective strategy for increasing work engagement. These results were observed despite the reported issues regarding intervention implementation (discussed in section 10.1.3), therefore it may be that work engagement interventions could demonstrate greater effectiveness if implementation is able to be improved. Ways this could be achieved are discussed in sections 10.1.5.2 and 10.2.4.2.

[bookmark: _Toc468286036]Aim 2
: Is intervention type related to intervention effectiveness?

The narrative systematic review again revealed mixed results, with some personal resource and job resource building interventions revealing significant effects, and leadership and health promotion interventions generally revealing no effects. In addition, a meta-analytic moderator analysis did not reveal a significant effect of intervention type on the effectiveness of work engagement interventions, suggesting that success is not affected by the focus of the intervention. This could be due to indirect effects on job and personal resources, as well as well-being, whatever the intended target of the intervention. For example, an intervention designed to directly increase personal resources could accordingly increase an individual’s sense of self-esteem, competence, and experience of positive emotions, broadening the number and type of thoughts and actions that come to mind, in accordance with broaden-and-build theory (Fredrickson, 2001). This could in turn lead to individuals searching out opportunities, crafting their own jobs, and increasing their job resources and sense of well-being. 

Alternatively, the lack of effects observed for intervention type may have been due to the high heterogeneity between the studies within each subgroup. This has been observed in meta-analyses in related areas (e.g. Richardson & Rothstein, 2008), and prevents a meaningful comparison between the interventions, or generalization of the results. It also suggests that other factors may explain the results and account for why a significant effect of intervention type was not found. In particular, included studies varied in terms of design and content, thus it is impossible to determine whether the results observed were due to these, or indeed, other variables not measured by the interventions. 
For example, three of the studies categorised as health promotion interventions varied considerably in terms of content; one consisted of an exercise programme coupled with personal coaching (Strijk et al., 2013), one consisted of individual training sessions to lower physical workload coupled with group empowerment sessions (Hengel et al., 2012), and one consisted of mindfulness training coupled with e-coaching (Van Berkel et al., 2014). Differences within these studies in terms of location, setting, and type of participating organisations, amongst other factors, further increases the heterogeneity of even this small number of studies. Although the taxonomy for intervention type developed by this study is a useful means of organising the streams of research emerging, it is hoped that by increasing the number of repetition studies and studies generally, this taxonomy can be developed and extended, enabling meta-analyses to be conducted on more similar interventions in the future. Finally, poor intervention implementation may have decreased the ability of meta-analyses to detect an effect. A discussion about this is considered in relation to Aim 3 (section 10.1.6)

A significant result was observed for intervention style with a medium to strong positive effect for group interventions. This result was reduced to borderline significance when the category containing a single study (the ‘individual’ category) was removed. Further studies are needed which have been conducted on a one-to-one, individual basis in order to increase the robustness of the results and draw conclusions about the effect of intervention style for improving work engagement. A possible explanation for the strength of the effect for group interventions is that they effectively influence certain work engagement antecedents, such as social support and influence in decision-making. In accordance with the JD-R model, increasing individuals’ opportunities to talk to colleagues, develop personal relations and work skills, and voice an opinion, could boost work engagement and protect against negative outcomes such as burnout and stress. Research which has investigated the effectiveness of group interventions to manage stress offers support for this explanation. For example, Nielsen et al. (2007) found that employees who were able to work together to influence and decide the content of stress management interventions reported increased job satisfaction and improved working conditions and behavioural stress symptoms. Furthermore, Park et al. (2004) found that a group, problem-solving intervention was positively related to organizational social climate and interactions with colleagues and supervisors, and a systematic review found that 11 group, organizational-level occupational health interventions (8 of which were controlled), were associated with positive outcomes, out of a total of 18 studies (Egan et al., 2009).  

Nielsen (2013) applies Social Identity Theory (SIT) to explain how group interventions may enhance participants’ resources. Nielsen proposes that individuals participating in a group intervention build a sense of identity with their group. Being a member of this in-group provides individuals with the opportunity to work with others towards a common goal, such as improving an aspect of the work environment or solving a particular work-related problem. This could increase the job resource, social support (Nielsen, 2013), as well as enabling individuals’ needs for a sense of belonging, purpose, and meaning to be met, positively affecting well-being (Haslam et al., 2009) and work engagement. These results and accompanying discussion suggest that group interventions may be a productive focus for future work engagement interventions, and further research is encouraged to further understand the effectiveness of group interventions. 

Further meta-analytic moderator and sensitivity analyses revealed no statistically significant differences between groups for organization type (private vs public), study design (randomised vs non-randomised) or degree of statistical control (results adjusted for covariates vs not adjusted). These results suggest that work engagement interventions may be equally effective in both public and private organisations, and are not affected by whether studies are randomised or not. This latter conclusion supports a growing body of evidence which suggests moving away from applying the traditional ‘gold standard’ randomised controlled design in all settings and circumstances towards an assessment of the most appropriate design for the individual context of the study (e.g. Briner and Walshe, 2015; Nielsen, Taris, et al., 2010). Proponents of this view suggest applying appropriate referent groups, whether randomised or not. Reasons given include enabling groups to be chosen which are similar in characteristics and located within similar contexts and settings, enabling the control of confounders. Furthermore, non-randomised groups may minimise the risk of crossover effects, as groups can be chosen which are not likely to come into contact with each other (Nielsen, Taris et al., 2010). In addition, such groups may promote the successful implementation of interventions due to practical reasons, such as being able to schedule interventions more easily and conveniently for participants, perhaps because they are all located in close proximity. This may encourage lower attrition rates, increased response rates, and better attendance. 

Alternatively, simply negotiating the research design with senior managers, resulting in non-randomised groups, may encourage manager support for the intervention and thus the success of intervention implementation. Given the difficulties with implementing interventions highlighted in the narrative systematic review, and discussed in more depth in the following section as well as in the wider literature (e.g. Nielsen, Taris et al., 2010), gaining manager support may be a more important goal than attempting to enforce randomised groups and subsequently having difficulty implementing interventions successfully. 

[bookmark: _Ref453593618][bookmark: _Ref453594153][bookmark: _Toc468286037]Aim 3
: Does study quality and implementation impact on intervention effectiveness?

The narrative systematic review highlighted the marked difference in the quality of the studies in terms of the design and success of implementation, and the impact that these factors may have had on the robustness of the results and the ability to draw conclusions. A particular issue concerned the design of some of the studies which could not be included in the meta-analysis, which sometimes lacked a control or appropriate comparison group, or were cross-sectional. Both of these factors prevents an assessment of intervention effectiveness due to being unable to compare results between those who did and did not receive the intervention, or take into account baseline scores, respectively. Both Nielsen, Randall, et al. (2010) and Briner and Walshe (2015) recommend including an appropriate comparison group in order to assess the effectiveness of interventions. This would also mean that a greater number of studies could be incorporated in meta-analysis, allowing both a narrative and a statistical evaluation of the results. 

Another factor relating to the design of studies was the use of self-report measures across all 33 studies, which raises the issue of common method bias, which can increase the size of correlations between variables due to variables being measured before and after an intervention by the same participants using the same method (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). This can cause systematic measurement error and inflate the size of the effect. Therefore, it is possible that the effects observed across the 33 studies in this study were inflated by common method bias. Future work engagement intervention research could include objective measures, such as others’ ratings of the work engagement of an employee, to mitigate against this effect. Perhaps even the potential use of biological markers to indicate high levels of work engagement could be investigated. For example, increased work engagement and well-being could be associated with decreased levels of stress hormones, blood pressure and cholesterol, and increased sleep quality. This approach is more commonly applied within stress management research (for a good review, see Ganster & Rosen, 2013), and it would be interesting to determine whether similar neurological paths underlie the aetiology of work engagement. This is plausible given the associated increase in well-being and decrease in negative outcomes such as stress and burnout predicted by the JD-R model and observed empirically (e.g. Bakker & Demerouti, 2007;2008; Bakker et al., 2004; Hakanan, Schaufeli & Taris, 2008).  
Another particular issue which affected study quality was how well interventions were implemented. For example, the variable and sometimes poor response and attrition rates (18-94% & 5-88% respectively) affected the degree to which results could be generalized, and some studies found demographic or outcome differences between those who dropped out and those who did not (e.g. Ouweneel et al., 2013; Vuori et al., 2012), suggesting bias. Additionally, some of the sample sizes were small (e.g. Angelo & Chambel, 2013; Rickard et al., 2012) possibly resulting in statistical power too low to detect an effect. 

In addition, several studies reported adverse factors which were beyond the control of the researchers and could not have been predicted, but which may have impacted the results. These included organizational restructuring (e.g. Rigotti et al., 2014; Van Berkel et al. 2014), a proposed corporate merger (Carter, 2010), economic downturn and job insecurity (e.g. Carter, 2010; Hengel et al., 2012), redundancy (Aikens et al., 2014), a pay restructure (Kmiec, 2010), and a plant fire which affected the number of hours of physical labour that employees were working (Kmiec, 2010). Although few studies overall thoroughly assessed implementation (k=3), it makes intuitive sense that an intervention which was delivered as planned, was well attended, and actively engaged and motivated participants, would be more successful. Indeed, several researchers promote the inclusion of an implementation evaluation as a matter of course in order to go beyond simply stating whether or not an intervention was effective, and discover the reasons for why and how an intervention was effective (e.g. Briner & Walshe, 2015; Nielsen, Taris, et al., 2010). Including such evaluations is one way of taking work engagement intervention research forward, and is discussed further in relation to Study 2.

In relation to the meta-analysis specifically, controlling for differences in how well interventions were implemented and attended by participants who were motivated to take part was not possible. However, Nielsen et al., (2007) analysed data from 11 stress management interventions and found that participants’ perceptions of interventions (i.e. whether participants considered the intervention of high quality and able to bring about sustained change) was related to intervention outcomes such as job satisfaction, changes in working conditions, and behavioural stress symptoms. This indicates the importance of the successful implementation and buy-in of participants to the overall success of interventions. Poor intervention implementation may therefore account for the small overall effect observed by the results of meta-analysis for work engagement interventions. Some work engagement intervention studies provided information which supports this. For example, Strijk et. al (2013) found that significant positive effects were observed for those who achieved above average attendance at sessions, and Coffeng et al. (2014) noted that if compliance had been higher, their intervention may have been more effective. Problems cited by individual studies included difficulty scheduling workshops due to the geographical distance between participant teams (Rigotti et al., 2014), lack of time (e.g. Rigotti et al., 2014; Strijk et al., 2013), lack of support from managers (e.g. Rigotti et al., 2014; Strijk et al., 2013), inconvenient location or timing of interventions (e.g. Strijk et al., 2013), relocation of participants (Rigotti et al., 2014), and sickness absence (e.g. Hengel et al., 2012; Strijk et al., 2013). 

Nielsen, Taris, et al. (2010) outline several factors which are important to consider when designing organisational interventions generally, and which could be applied to work engagement interventions to counter some of those issues discussed above. They may also help to explain why a lack of effects was observed by some studies included in this review (e.g. Hengel et al., 2012; Van Berkel et al., 2014; Vuori et al., 2012). Amongst these recommendations are assessing the need for change within organizations, the readiness to change of participants, and gaining strong senior manager support. If employees do not perceive the need to change, the benefits of change, or maintain the motivation to change throughout the intervention, and are not supported by their managers and their managers’ managers to change, change is unlikely to happen. Researchers could conduct a baseline ‘risk’ assessment in an attempt to find out whether, for example, organisational restructuring or redundancies are imminent, and whether managers and staff feel that positive change in the form of an intervention to increase work engagement and well-being is necessary and worth investing resources in. These initial ‘risk’ assessments could enable researchers to make an informed decision regarding the value of pursuing an intervention in a particular organisation at a particular time.

Although it may at first seem unnecessary to assess participant motivation prior to work engagement interventions as they are by nature voluntary, it could be that where participants have been randomly chosen (e.g. Vuori et al., 2012, Coffeng et al, 2014) and / or senior managers have been responsible for identifying participant teams or departments (e.g. Maclean, 2013; Coffeng et al., 2014), individuals may feel obliged to take part. Motivation may subsequently wane, leading to poor attendance and dropouts, particularly if senior managers do not maintain a strong motivating presence, as reported in some of the studies discussed earlier. Reasons for participating were not assessed in the studies forming this review, however, doing so in conjunction with assessing the motivation of participants prior to and throughout the duration of interventions as standard practice could be worthwhile and enable a deeper evaluation of how and why interventions work. 

Nielsen, Taris, et al., (2010) also note that if the organizational climate is not conducive to change, change is going to be impeded, but observe that a conducive environment, one which is already rich in job resources, may not necessarily be the environment which is most in need of an intervention. The importance of assessing the need for an intervention within a population, and the ability to change the target variable, is also highlighted by Briner & Walshe (2015). The limited effects observed may therefore have been due to interventions being conducted with employees who were not at most need of an intervention, i.e. they were not initially low in engagement or any of the other outcome variables measured. For example, Vuori et al. (2012) noted that those who benefited most from their resource building group intervention were those who reported increased levels of depression or exhaustion at baseline, factors which are typically associated with low engagement (Bakker & Demerouti, 2007; 2008). Strijk et al. (2013) acknowledged that they conducted their lifestyle intervention on a healthy group of workers, which is likely to have reduced the ability to observe significant findings due to ceiling effects. They also reported participants’ expression of poor management support for the intervention. This reiterates the necessity to assess the need for work engagement interventions and the motivation of participants to actively participate in them, target them appropriately, and gain strong manager support in order for them to be effective. Further consideration of the impact of intervention implementation on the results can be found in the discussion of study limitations below. 

In sum, it is likely that the success of intervention implementation had a large impact on the effectiveness of that intervention for increasing work engagement in employees. Fortunately, it is possible that many of the issues with implementation cited here could be somewhat mitigated by a pre-assessment of the organization’s suitability for an intervention and the readiness to change of participants (Briner & Walshe, 2015; Nielsen, Randall, et al., 2010). This strongly highlights the need for careful planning and nurturing of researcher-organization relations in order to pave the way for interventions to be more successfully implemented in the future. This is a point to which the discussion of Study 2 returns. 


[bookmark: _Toc468286038]Contributions of Study 1 for theory

There are three key contributions of this study for theory, which are discussed below. 

Contribution 1: The development of a novel taxonomy of work engagement interventions

The development of a novel taxonomy indicating four types of interventions which have been used to develop work engagement in organisations, is an important contribution to work engagement theory. Never before have the types of interventions employed been charted and their effectiveness assessed. Although we cannot yet deduce which type is the most effective, this typology can be developed and honed by further research. Further, future research can use this typology to design studies, enabling more studies of similar types to be produced (see also section 10.1.5). With more studies in each category, their effectiveness can be more robustly assessed than was possible in this study, and may reveal differences in effectiveness which can then further inform research and practice. 

Contribution 2: Group interventions are most effective for increasing work engagement

This meta-analysis found that interventions delivered in groups are the most effective for increasing work engagement. This is theoretically important, as it provides evidence for the theory that when people collaborate in participatory action interventions, or workshops targeting problem solving or stress, for example, their work engagement is more likely to improve than if interventions require individuals to work individually, either online or face-to-face (Nielsen et al., 2007; Nielsen, Randall et al., 2010). This study was not able to determine which components of group interventions are most effective, however, with increasing numbers of studies, it is hoped that this will become possible, enabling a discussion of how and why group interventions work. It is possible, for example, that interventions which are truly participative, involving discussion and collaboration amongst colleagues, as opposed to perhaps simply educational, requiring individuals to be passive recipients of information only, are the most effective. This could be due to the social support that can be built during collaborative interventions, as suggested by Nielsen, Randall et al., (2010), building a sense of belonging within teams, and a forum for providing individuals with feedback and promoting problem solving. Further research is needed, however, to test this conjecture.    

Contribution 3: General support for JD-R theory

This study also provides general support for work engagement and JD-R theory. In particular, it suggests that interventions which aim to change characteristics of the work environment (i.e. job resources), either directly through increasing aspects such as social support, autonomy, and feedback, or indirectly through changing leadership behaviours, or which aim to change the personal resources and / or health of individuals, by working on factors such as self-efficacy, self-esteem, optimism, hope, and physical health, are effective for increasing work engagement. This provides important evidence for work engagement theory and JD-R theory as the underlying model, and strongly indicates the value of continuing to research the types of interventions which may be most effective. 

[bookmark: _Toc468269789][bookmark: _Toc431470148][bookmark: _Ref468100301][bookmark: _Ref468100308][bookmark: _Toc468286039][bookmark: _Toc413331401]Contributions of Study 1 for future research 

There are two key contributions for future research which emerged from this study. These are discussed below. 

Contribution 1: This is the first narrative systematic review and meta-analysis to evaluate the effectiveness of controlled interventions to increase work engagement 

Study 1 is the first systematic review and meta-analysis to evaluate the effectiveness of controlled interventions to increase work engagement and thus contributes uniquely to the developing evidence base. Importantly, it provides the building blocks upon which future research can build. The overall finding that work engagement interventions, and particularly group interventions, are effective suggests there is value in continuing to conduct research in this area. 

Several implications for research emerged from this study. Long-term, future studies can build on this work by incorporating the results into further meta-analyses investigating work engagement interventions. More immediately, the results can be used to direct individual studies, perhaps by developing particular intervention types, or focusing on group interventions. Another implication arose from the design limitations indicated by the included studies. These revealed that the field is in need of multi-wave, longitudinal studies with a control or comparison / referent group in order to better assess the effectiveness of interventions on work engagement. Such studies are particularly useful for ascertaining which factors, interventions, and study characteristics may or may not be important as they potentially enable comparison between studies and an assessment of causality. Importantly, such studies would be able to be included in meta-analysis, allowing a statistical evaluation of the results alongside a narrative evaluation, thus increasing the robustness and rigour of the results, and the confidence with which conclusions can be made. Such designs for organisational intervention research are recommended by Briner & Walshe (2015) and Nielsen, Randall et al. (2010) and it is highly unlikely that the field will make substantial headway without them. 

A further implication is the clear need for in-depth process evaluations, which was clearly portrayed by the degree to which many of the interventions reported issues with implementation, such as poor response and attendance rates, high attrition rates, and adverse factors such as mergers, redundancy and a poor economic climate. All of these confounding factors may have impacted the results and affected the degree to which the causes of intervention effectiveness could be ascertained, limiting the conclusions which could be drawn. The majority of studies did not include a process evaluation, however, a growing body of research extolls the virtues of such evaluations alongside statistical evaluations for exploring how and why interventions work (e.g. Nielsen et al., 2007; Nielsen, Randall et al., 2010). Importantly, such evaluations also mitigate against misleading conclusions, such as presuming that lack of effects are a result of poor intervention content or design, as opposed to confounding variables. It is likely that work engagement intervention research would make substantial progress if researchers incorporated process evaluations alongside statistical evaluations as a matter of course. 

Contribution 2: The development of a novel taxonomy of work engagement interventions

The development of a novel taxonomy of work engagement interventions is an important contribution which researchers can use to develop streams of research in this area. This would better enable the types of interventions to be compared and contrasted in terms of characteristics and effectiveness. As the numbers of studies within each category increase, it may be possible to extend and develop the taxonomy further, thus this initial taxonomy provides the foundations upon which future work can build. Repetition studies within each category would particularly be useful to allow a deeper comparison of intervention characteristics between studies than was possible in this study. In particular, researchers could incorporate group designs within different streams of research according to intervention type. Further research could then focus on identifying the characteristics of group interventions which are likely to promote success. Research supports the idea that the social support provided by group interventions, and the opportunity for participating in decision-making and voicing opinions that they allow, are important components of group interventions which engender success (e.g. Nielsen, 2013). The evidence for, and importance of, these factors within a particular type of group intervention is explored in Study 2 and will be discussed in section 10.2. Finally, cost-benefit analyses would help to determine whether group interventions are also the most economical, which is likely to be of particular concern to organisations, given the current economic climate. 

[bookmark: _Toc468286040]Implications of Study 1 for practice 

There are two key implications for practice which emerged from this study. These are discussed below. 

Implication 1: Managers, organisations, and practitioners could employ group programmes to increase work engagement

A key implication for practice arose from the meta-analytic moderator analysis which suggested that group interventions could be an effective way of taking work engagement intervention research and practice forward. Managers and organisations could employ group programmes within the different intervention types, according to the taxonomy developed by this study. It would be particularly productive if organisations and researchers worked together to design and implement such interventions, increasing the efficiency with which evidence-based, effective group programmes can be developed. These are likely to be most successful if implication 2 (below) is also considered. 

Implication 2: The need for managers, organisations and practitioners to assess organisational and employee readiness for change prior to an intervention and to provide strong senior manager support for interventions

Another key implication is the need for managers and organisations to assess organisational and participant readiness for change prior to an intervention. Alongside this, managers and senior managers need to offer strong support for the intervention. Several studies highlighted organisation wide factors which are likely to have impeded the ability to implement interventions effectively due to the impact on participant workload, motivation, and morale. These are discussed in the limitations section and will not be elaborated upon here, however, examples include mergers, organisational restructuring, redundancy, and a general climate of job insecurity and change. If the organisational climate is not conducive to change, and employees do not maintain the motivation to change throughout the intervention, change is unlikely to happen (Nielsen, Randall et al., 2010). Research has shown that managers have an important role in conveying intervention benefits to their employees and actively motivating them to participate. Support is necessary from the top down, with top level managers needing to convey their belief in the value of the intervention to the senior and middle level managers below them and all remaining managerial levels. Without this, employees are unlikely to feel supported to attend interventions and actively engage, and may not understand why doing so is important (Nielsen, Randall et al., 2010). Lack of support from top management was indeed cited by several participants as to why they were unable or unmotivated to take part (e.g. Rigotti et al., 2014; Strijk et al., 2013). Organisations, practitioners, and researchers who are serious about increasing the work engagement of employees, then, must first assess whether the organisational climate is appropriate for change, and whether the buy-in of managers and employees can be gained. 

[bookmark: _Ref453593658][bookmark: _Toc468286041]Limitations 

There were four key limitations which related to Study 1: the low number of studies included in the meta-analyses, the potential for misclassification of studies into categories, heterogeneity between the studies, and study quality. In terms of sample size, the number of interventions which were captured by the systematic search was limited, making it difficult to draw conclusions about their effectiveness. In particular, the study sample size affected the number which could be categorised into each of the four categories of intervention type, and made it difficult to determine whether particular types were more effective than other types. The sample size of the narrative systematic review (k=33) was reduced in order to conduct meta-analyses, which are only possible with studies meeting certain methodological criteria (k=20). Categorising these twenty studies according to outcome, type, style, and other characteristics, enabling all three aims of the meta-analysis to be investigated, resulted in sometimes very small numbers within subcategories. Low sample sizes can decrease the robustness of the results and in this case prevented moderator analyses from being conducted within subcategories, limiting the extent to which conclusions could be drawn. Nevertheless, small numbers of studies within subcategories are not unusual in organizational psychology research (e.g. Maricuţoiu et al., 2014; Richardson & Rothstein, 2008) and sensitivity analyses did not indicate biased results. With time, the number of intervention studies is likely to increase which will reduce the effect of a low sample size on the results of future meta-analyses. 

In terms of misclassification of studies into categories, it is possible that erroneous judgements could have been made regarding which intervention should be classified as which type. This is because most studies contained a number of different intervention components and involved a number of different styles of delivery. Inconsistent or poor judgements would have had implications for the results. However, a significant percentage of the 33 studies (61%, k=20, i.e. all those included in the meta-analysis), were double coded by an independent researcher according to a detailed coding guide (Appendix 2), and agreement reached 100%, limiting this possibility. Future studies could consider employing three coders, in order to further mitigate against these effects. 
In terms of heterogeneity, there was considerable variation between the studies in terms of content, style, location, organisation recruited, and participant sample, amongst other factors. Meta-analytic moderator analysis revealed that heterogeneity was still high even when studies were classified within subgroups. This suggests that other moderators could help to explain the results, however, an investigation of these was not possible for the reasons discussed above. High heterogeneity, therefore, compounded the ability to draw conclusions, such as which characteristics might be most effective for increasing work engagement. As the field matures, this issue could resolve itself somewhat. For example, if researchers adopt the taxonomy presented in this study, conduct repetition studies, and develop interventions based on those already conducted, it is likely that the heterogeneity between studies will decrease.  

In terms of quality, the discussion of Aim 3 emphasised the considerable variety between the studies and discussed these factors in relation to literature in-depth. A similar discussion will not be repeated here, however, it is important to note that the quality of the studies was a limitation affecting the degree to which conclusions about the effectiveness of work engagement interventions could be drawn. In summary, factors affecting study quality included designs which prevented an assessment of effect either across time or between groups (i.e. they lacked a control or comparison / referent group, respectively), poor response and attrition rates, poor fidelity, compliance and reach, and unplanned, adverse events such as redundancy, job insecurity, and corporate mergers. The results of evaluation surveys, which were completed by participants in some studies, suggested that lack of support from top management, lack of time to attend interventions, competing demands taking priority, sickness absence, annual leave, and inconveniently timed or located interventions, were reasons why participants were not able or unmotivated to attend. These factors served to highlight the difficulties associated with conducting intervention research in organisations, and reiterated findings from the literature (discussed in relation to Aim 3 above; section 10.1.3). 

To reduce the effects of poor study quality, future studies could endeavour at the outset to adopt high quality designs, that is, those which are multi-wave, and contain a comparison group as well as an intervention group. In addition, studies could adhere to the second implication for practice highlighted above, namely, to assess organisational and employee readiness for change prior to interventions, and attempt to gain and maintain strong senior manager support for interventions. Furthermore, endeavouring to conduct process evaluations, highlighted in relation to research contribution 1, would enable a deeper exploration of which factors may have contributed to the success, or otherwise, of interventions, and guard against erroneous conclusions based on purely statistical results. Together, the careful design, implementation, and evaluation of intervention studies is likely to be imperative for improving study quality.    

[bookmark: _Ref468108657][bookmark: _Toc468286042]Study 2: Evaluating the effectiveness of a participatory action research intervention to increase work engagement in nursing staff on acute elderly NHS wards 

[bookmark: _Toc468286043]Aim 1
: To evaluate whether a group-level participatory action research intervention with nursing staff on acute elderly NHS wards is effective for increasing work engagement and well-being 

Study 2 aimed to evaluate the effectiveness of a participatory action research intervention for increasing work engagement and well-being in nursing staff on acute elderly NHS wards. Results of repeated measures ANOVA, based on a matched sample (N=45), revealed that there was a significant difference between intervention and control groups pre- and post- intervention for the work-related basic need, relatedness, when controlling for role. There was a borderline significant difference for competence. However, these results were not in the expected direction, with an increase in relatedness and competence being observed for the control group and a decrease being observed for the intervention group. These results indicate that neither work engagement nor well-being increased as a result of the intervention.

The decrease in relatedness in the intervention group suggests that individuals felt significantly less connected to others than those in the control group did, between the pre- and post- intervention measurements. According to JD-R theory (Bakker & Demerouti, 2008), need satisfaction mediates between resources and work engagement, hence it is not surprising that an increase in work engagement was not observed following decreased satisfaction of the need for relatedness. It is possible that Social Identity Theory (SIT) may explain these results, in the same way that Nielsen (2013) applied this theory to explain why interventions work. Nielsen posits that individuals who perceive themselves as sharing the characteristics of the ‘in-group’ will experience a sense of identity with that group. In terms of this intervention, the ‘in-group’ could have been perceived to be those invited to attend intervention workshops, that is, those actively involved in the intervention. This could have led to a decreased sense of belonging, or relatedness, for those working on the intervention wards but not actively participating in the intervention, that is, members of the ‘out-group’.

Indeed, only twelve people (38.7%) who responded at both time points from the intervention wards (n=31) reported having taken an active part in the project, and only eight reported having attended any of the workshops (25.8%). Four were not aware of the project (12.9%). Therefore, the intervention sample consisted of a majority who had not taken an active part in the project or who were not even aware of it. These respondents may not have had the opportunity to develop a sense of togetherness with their ward team in the same way that those who were involved may have done, leading them to feel ‘left out’, and decreasing their sense of belonging to the ward team. This could plausibly explain why relatedness decreased significantly more in the intervention group of the matched sample than in the control group, where in- and out- groups related to project involvement would not have had the opportunity to form. It was not possible to confirm this hypothesis by asking the participants themselves to respond to further questionnaires, or take part in interviews, due to lack of time and other resources. These factors were reported in both the method and results chapters (Chapter 7, section 7.7.2 & Chapter 8, section 8.1, respectively).

A more likely explanation for the unexpected results observed in the matched sample is that with only 45 cases, the statistical power of the ANOVA which was conducted was not strong enough to detect effects in each of the research variables, leading to Type I or Type II errors, or that the small sample size of the matched sample was not representative of all of the nursing staff on the intervention and control wards present at both Time 1 and Time 2. In addition, it may be that regression to the mean occurred, where scores on a variable which were not similar to the population mean on the first measurement move towards the population mean on the second measurement (Bland & Altman, 1994). These factors are discussed further in the limitations section below and due to them, it is considered inappropriate to interpret these results further. The results from analysing the complete data set were considered robust enough to warrant interpretation, however, and these shall now be discussed. 

In an attempt to increase the representativeness and robustness of the results, multilevel modelling using the combined, unmatched sample (N=262) was employed. This meant that the responses from all respondents across the wards could be used, and thus a more representative picture of the feelings of the staff across the intervention and control wards could be investigated. Increasing the sample size had the added advantage of increasing the statistical power of the results, further increasing robustness. Results revealed a significant difference between control and intervention groups across time for high activation unpleasant affect (HAUA; reflecting anxiety). More specifically, the mean on this variable for those in the intervention group increased between Time 1 and Time 2, indicating less anxiety, whereas the mean for those in the control group decreased, indicating greater anxiety. Although at first it seems that these results contradict those obtained from the restricted, matched sample, they are in fact simply different, as there is no longer a significant negative effect of relatedness, but an increase in anxiety, suggesting that well-being, in terms of anxiety, improved over the course of the intervention. Given the increased representativeness and statistical power associated with this analysis, more weight should be placed on these results than those obtained from the small, potentially biased, matched sample. No effects were observed for work engagement. Due to the thorough and careful evaluation of the results, Aim 1, to evaluate the effectiveness of a participatory action research (PAR) intervention on work engagement and well-being, was completely fulfilled.

Anxiety may have reduced significantly more in the intervention group than in the control group due to staff being aware that positive changes were being attempted, and expecting things to change for the better. It is possible that decreased anxiety may have ‘spread’ between employees on these wards in the same way that Bakker (2011) suggests engagement may be transferred via emotional contagion theory. Collecting data at several time points during the intervention and following it would have enabled this theory to be tested and provided a picture of whether or not anxiety increased linearly during the intervention and the results were sustainable. This could be one way of taking work engagement intervention research forward.

The lack of further effects may be due to inadequate implementation of the intervention. Regrettably, it was not possible to conduct an in-depth process evaluation, despite the value of such process evaluations for exploring the reasons for why and how interventions work (see Nielsen, Taris et al., 2010, Nielsen, Randall et al., 2010, and Chapter 3 of this thesis), due to a lack of resources (see Method, section 7.7.2). Nevertheless, it was clear from informal reports from managers and employees that several factors relating to implementation are likely to have impacted on the success of the intervention. These included attrition of wards, ongoing projects which may have had effects impacting the effect of this study, and which could not be statistically controlled, and a sense that this project was not a priority or strongly supported by management. Nurses and Sisters also reported high work demands preventing them attending Communities of Practice workshops and requested that these be stopped. The hospital was also placed under special measures during the intervention, which is likely to have negatively impacted staff morale and the hospital climate in general, decreasing staff motivation generally to participate. This suggests that the hospital climate was not conducive to change, and that the intervention participants were not ready to invest themselves in creating change of the type associated with this intervention. 

In support, Nielsen found that understanding the benefits of an intervention was positively related to participation (Nielsen et al., 2007; Nielsen, Randall et al., 2010), suggesting that if individuals in the intervention did not understand why the intervention was important, they would have been less motivated to participate. Therefore, if senior managers were not able to emphasise the importance and benefits of the intervention, individuals may have chosen not to participate. As discussed earlier in relation to study 1, Nielsen (2010) highlights the importance of participant readiness to change, and in particular, senior manager support, for the success of interventions. This suggests that a lack of senior manager support, as reported informally by intervention staff, may indeed have been at least partially responsible for the lack of intervention effects. In addition, Nielsen, Randall et al. (2010) emphasise the need for whole organisations to be ready for change, not just intervention participants, and urge researchers to assess employee understanding of the benefits of change, and organisational readiness for change, prior to conducting interventions. Accordingly, the low staff morale and generally poor hospital climate observed in this study, in addition to poor participation rates and competing demands from numerous hospital-wide projects, supports this view. It is therefore strongly recommended that future studies endeavour to include an investigation into the implementation of interventions as a matter of course.

[bookmark: _Toc468286044]Aim 2
: To evaluate whether satisfaction of the three core needs of Self-Determination Theory, autonomy, competence, and relatedness, mediates the relationship between the job resources, social support, influence in decision-making and perceived balance between resources and demands, and work engagement

A second aim of Study 2 was to investigate whether the three basic work-related needs, autonomy, competence and relatedness, mediate between the predictors, social support, influence in decision-making, perceived balance between having resources and the presence of demands, and the outcome, work engagement. The results revealed that autonomy, competence, and relatedness significantly mediated the relationships between social support and influence in decision-making and work engagement when controlling for time and gender. Autonomy and competence also significantly mediated the relationship between resources and demands and work engagement, when controlling for time and gender, however, relatedness did not. This is in accordance with Van den Broeck and colleagues’ (2016) meta-analysis which found that there was an insignificant relationship between the need for relatedness and workload and emotional demands. This suggests that whether or not individuals feel a sense of belonging with their colleagues, and a sense of team cohesion on their ward, is not related to their perception of demands and resources. Thus, employees may perceive the balance between having resources and demands to be in favour of demands, but individuals may still feel like they belong on their ward, and are part of the team, encouraging work engagement. This could be explained by a buffering effect of resources, whereby sufficient resources protect against the negative effects of high demands, as proposed by the JD-R model (Bakker & Demerouti, 2007; 2008). 

Both the strongest absolute and relative indirect effect sizes were observed for the relationship between resources and demands and work engagement mediated by autonomy (abcs=.18 & PM=.65 respectively). The absolute indirect effect size may be compared with the other absolute indirect effects observed by this study, as it is a standardised measure (Preacher & Kelley, 2011). Its strength suggests that the balance between resources and demands is more important for autonomy satisfaction and work engagement than either social support or participation in-decision making were for satisfaction of the three needs and work engagement. The relative indirect effect size, which measures the ratio of the indirect effect to the total effect (Preacher & Kelley, 2011) suggests that this effect contributes substantially towards the total effect. 

Taken together, these results suggest that a good balance between work demands, such as numerous tasks to accomplish within a certain time frame, and having resources, such as adequate time, staff, and practical equipment to complete those tasks, is particularly important for employees’ sense of control over their jobs. This makes intuitive sense, as having the resources with which to complete tasks means that staff can carry out their jobs without feeling pressured, rushed, that they are having to ‘make do’ with sub-standard equipment or that they are simply not able to complete certain tasks due to inadequate levels of staffing. This is supported theoretically, with Bakker and Demerouti (2007) suggesting that having adequate resources provides an extrinsic motivational role leading to work engagement as they are necessary for work goals to be achieved. A sense of autonomy is likely to arise from feeling free to carry out ones’ job to the best of one’s ability and in the manner that the individual wishes. The relationships between job resources, job demands, including workload, autonomy and work engagement are supported in the literature, most recently by Van den Broeck and colleagues’ (2016) large meta-analysis involving 99 studies and 119 separate samples. The sense of autonomy created by a good balance between resources and demands is also likely to be associated with positive emotions and impact on work engagement through broaden-and-build theory (Fredrickson, 2001), allowing individuals the space to not only think about how everyday work-related problems may be solved but also how to create new opportunities and challenges for themselves. Thus, individuals may engage in job crafting (Bakker, 2011) as a result of an increased sense of autonomy and work engagement. 

The weakest absolute indirect effect size was observed for the relationship between resources and demands and work engagement mediated by competence, however, it may still be practically significant (abcs=.03). A significant result was expected given that, intuitively, having the resources with which to carry out work tasks is likely to increase one’s sense of competence on the job. This is evidenced by relationships between resources, demands and competence, as well as work engagement, apparent in the literature (e.g. Van den Broeck et al., 2016). It is possible that competence was a weaker mediator than autonomy due to other factors being more important for a sense of competence than the simple presence of basic resources with which to complete tasks coupled with manageable demands. For example, Van den Broeck et al. (2010) suggest that satisfaction of the need for competence is dependent on a sense of mastery over tasks. However, simply being able to complete everyday work tasks which are well within the capabilities of the employee may not develop this sense of mastery to the extent that other factors might, such as the successful accomplishment of new challenges, learning and training, and new opportunities requiring the development of different skills and competencies. Indeed, Bakker and Demerouti (2007) suggest that constructive feedback, growth, and learning play an intrinsic motivational role leading to work engagement through the satisfaction of the need for competence. This suggests that having adequate basic resources to carry out work tasks, coupled with manageable demands, is somewhat necessary for the satisfaction of the need for competence but that factors leading to greater growth and learning are likely to play a larger role in engendering motivation at work and subsequent work engagement. 

The absolute indirect effect size for the relationship between resources and demands and work engagement mediated by relatedness cannot be interpreted as there was no significant indirect effect indicating mediation. This was in keeping with Van den Broeck and colleagues’ meta-analysis, which found no relationship between workload, emotional demands and relatedness. This is likely because simply having adequate basic resources and manageable demands is unlikely to significantly affect the quality of the relationships that individuals build with others on their ward. Rather, the literature suggests that social support from colleagues and supervisors is much more likely to engender a sense of relatedness, or belonging, with one’s work team, group, or department and lead to work engagement (e.g. Bakker and Demerouti, 2007; Van den Broeck, 2008; 2010; 2016).

Although the strongest relative indirect effect was observed for the relationship between resources and demands and work engagement mediated by autonomy, the weakest relative indirect effect was observed for the relationship between social support and work engagement mediated by competence (PM=.10). This indicates that this indirect effect contributes towards the total effect less than participation in decision-making or the balance between resources and demands did towards their respective total effects. This suggests that it may be better to direct attention to these other job resources in an attempt to meet the need for competence. However, as the effect size does not convey practical significance (Preacher & Kelley, 2011), the result may still be practically significant. In particular, social support may encourage the satisfaction of competence through the opportunity for colleagues and supervisors to provide positive feedback and recognition. Feedback has been highlighted in the literature as a factor encouraging competence and work engagement (e.g. Bakker and Demerouti, 2007) and relationships between these variables have been evidenced empirically (e.g. Van den Broeck et al., 2008; 2010; 2016).  

It is important to note a limitation of the relative indirect effect (PM) highlighted by Preacher and Kelley (2011). This is that it is possible that other mediators could be correlated with one or more of the three explored in this study, and thus the relative indirect effect sizes (PM) observed here may portray an inflated view of the strength of the effects. This is because each relative indirect effect would be divided into unique parts in the presence of another, correlated mediator, and thus the relative indirect effect size related to the mediator already in the model would be reduced. For example, in the relationship between participation in decision-making and work engagement mediated by competence, it is plausible that the personal resource, self-efficacy, might act as another mediator correlated with competence. Conservation of Resources theory (Hobfoll, 2002) suggests that in environments rich in resources individuals tend to accumulate resources. Thus, the opportunity to regularly participate in decision-making could increase self-efficacy and correlate with competence due to an increased belief in the ability to carry out one’s job efficiently and effectively and impact on the work environment. It may encourage individuals to take on new opportunities and challenges, also leading to work engagement. Self-efficacy, as well as other personal resources such as self-esteem, optimism, and resilience, have indeed been found to mediate between job resources and work engagement (e.g. Xanthopoulou, Bakker, Demerouti, & Schaufeli, 2007; Llorens, Schaufeli, Bakker, & Salanova, 2007; Xanthopoulou et al., 2009a).  
It is possible that the presence of both significant indirect and direct effects indicates partial mediation. This suggests that other pathways may lead to work engagement, besides through the satisfaction of needs. The possibility of other mediators has been discussed above, and will not be discussed again here. However, other pathways also exist. For example, it may be that each predictor is able to increase work engagement directly through one of the four mechanisms highlighted by Bakker (2011). For instance, social support could increase work engagement through broaden-and-build theory (Fredrickson, 2001). Feeling supported by others could increase the number of positive emotions that individual’s feel, increasing a sense of well-being and freeing up cognitive resources to focus on the job and think laterally about how to resolve work problems. This can have motivational potential leading to work engagement. Contagion theory may also have a role, with those experiencing positive emotions and work engagement ‘passing on’ their enthusiasm and motivation for their jobs to those around them, through the display of those positive emotions, or espousing positive thoughts about the job to others. The increased cognitive resources available could allow individuals to partake in job crafting, by seeking out new challenges and opportunities in which they can engage further and develop their skills and competencies.     

Participation in decision-making may directly increase work engagement through similar means to social support. Being allowed the opportunity to voice opinions and be involved in directing the outcome of change could equally increase individuals’ experience of positive emotions, increasing well-being and individuals’ ability to think more broadly about how to resolve work problems. Job crafting may result as individuals create or see opportunities they may not have done previously, or may not have had the energy to think about or take advantage of previously. In these ways, both social support and participation in decision-making may act as direct predictors of work engagement.   

Taken together, these results support JD-R theory as in general each of the three needs mediated between resources and work engagement, as hypothesised by Bakker and Demerouti (2007; 2008) and others (e.g. Van den Broeck et al., 2010). More specifically, the results suggest that individuals who feel supported by their colleagues experience satisfaction of the needs for autonomy, competence and relatedness, leading to work engagement. Positive relationships between these variables have been found in previous studies (e.g. Van den Broeck et al., 2010; 2016). Nielsen (2013) also suggests that social support is important for creating a sense of togetherness and belonging to a group, such as a ward team. As stated above, feeling part of a group could lead to an increase in individuals’ experience of positive emotions and the ability of individuals to impact on and influence their work tasks, in accordance with broaden-and-build theory (Fredrickson, 2000). Colleagues may also provide positive feedback, helping individuals grow and learn, increasing their sense of competence, and their motivation to engage in work tasks (Bakker & Demerouti, 2007; 2008).

In terms of influence in decision-making, it is likely that feeling involved in the decision making process within an organisation, and feeling that that involvement will actually have an impact on the outcome of decisions, makes individuals feel more in control of their work environment, leading to increased motivation at work (Bakker & Demerouti, 2007; 2008). Having an impact on decisions may also make individuals feel a greater sense of competence as they feel that they have contributed useful ideas. There currently appears to be no research investigating the relationship between participation in decision-making and satisfaction of the need for competence directly, however, Nielsen, Randall et al. (2010) suggest that self-esteem may increase as a result of participatory interventions, and this could be due to the sense of competence engendered by others valuing one’s ideas and influencing the content and course of interventions. Likewise, Strauss and Parker (2014) suggest that being proactive, which could involve actively choosing to participate in decision-making, is associated with self-esteem, which is in turn associated with competence. Increases in personal resources such as self-efficacy and self-esteem could lead to job crafting, in accordance with Bakker (2011), further increasing work engagement. Being able to participate in decision-making in groups, and in so doing impact successfully on one’s environment, may also make individuals feel an increased sense of belonging at work, as their ideas are heard by others, valued, and potentially realised. This may encourage them to engage in work. 

In terms of resources and demands, the results suggest that the balance between resources and demands is important for satisfying the need for autonomy and competence, and that this can in turn lead to work engagement. According to JD-R theory, those who perceive a good balance between resources and demands feel in control of their work environment, leading to the satisfaction of the need for autonomy, and feel able to carry out their jobs well due to the presence of those resources, leading to the satisfaction of the need for competence.
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There are two key contributions of Study 2 for theory, which are discussed below.

Contribution 1: Influence in decision-making as an antecedent of need satisfaction and work engagement

This study is the first to provide evidence for the mediation relationship between the job resource, influence in decision-making, work-related needs, and work engagement, within the context of an intervention. To the best of my knowledge, this has not been tested before in any study, intervention or otherwise. These results provide support for including influence in decision-making as an antecedent in the JD-R model, and suggests the utility of designing work engagement interventions to develop it. 

Contribution 2: General support for JD-R theory and SDT as the underlying theory upon which JD-R theory is predicated

This study provides support for the role of job resources as antecedents of the satisfaction of work-related needs and work engagement. More specifically, it increases the evidence base for the mediation relationship between social support, influence in decision-making, and the perceived balance between resources and demands on the one hand, the mediators (work-related needs), autonomy, relatedness, and competence, and work engagement on the other hand. Few previous studies have tested any of these mediation relationships before (e.g.. Deci et al., 2001), and none to my knowledge has tested the mediation relationship involving influence in decision-making (see contribution 1). This study therefore adds important evidence for JD-R theory and SDT as the underlying mechanism. 
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Three specific contributions for research, each with associated implications, emerged from this study. These are discussed below. 

Contribution 1: This is the first study to evaluate the success of a participatory action research approach for increasing the work engagement and well-being of nursing staff

Study 2 is the first to evaluate the success of a group, participatory action research (PAR) approach for increasing the work engagement and well-being of nursing staff. This is novel research which suggests that such an intervention may have positive effects on well-being. An important implication for research echoes one that emerged from Study 1; the necessity for organisational intervention studies to incorporate full process evaluations for exploring how and why interventions work. This adds to a growing body of research which calls for the thorough evaluation of factors which may have affected intervention implementation as an essential part of evaluating the effectiveness of interventions, alongside a traditional statistical analysis of intervention effects (see Nielsen et al., 2007; Nielsen, Randall et al., 2010; and Chapter 3). Researchers should endeavour to negotiate the inclusion of an evaluation of implementation with organisations from the outset, presenting it as an essential part of determining the effectiveness of interventions. 

Another implication for research also echoes one indicated by Study 1 and concerns the need for longitudinal designs with several waves of data to be commonly incorporated into intervention research designs. Interventions are useful for testing theory (Randall & Nielsen, 2010) and by collecting data over several time points, changes in variables can be measured over time allowing causal relationships between variables to be assessed. Studies with both intervention and control or comparison groups can further determine whether those effects are in fact due to the intervention or whether they are due to confounding variables, or would be found if no intervention had occurred at all (Briner & Walshe, 2015). This serves to increase the robustness of the results. Many of the intervention studies identified by the systematic review in Study 1 were two-wave, as was this study, and some did not incorporate a comparison control or were cross-sectional. Whilst it is often difficult to collect several waves of data, more waves would enable an exploration of how the effects of interventions play out over time, which could have implications for theory and the design of future studies. For example, it may be that intervention effects take longer to emerge than expected, which could be one reason why some interventions which measured outcomes immediately following the intervention failed to find any statistically significant effects in work engagement (e.g. Rickard et al., 2012; Naruse et al., 2014; Biggs, 2011). One way of furthering work engagement intervention research is therefore to incorporate several waves of data collection.  

Contribution 2: This study is the first intervention study to assess whether the three core, work-related needs mediate between the job resources, social support, participation in decision-making, and resources and demands, and work engagement

Study 2 is the first intervention study to assess whether the three core, work-related needs mediate between the job resources, social support, participation in decision-making, and resources and demands, and work engagement, and thus adds novel and incremental value to the evidence base. Previous studies have relied on correlations (e.g. Van den Broeck et al., 2010) or meta-analytic techniques to investigate these relationships (e.g. Van den Broeck et al., 2016), and participation in decision-making has not previously been investigated in relation to needs at all. 

This research strongly indicated the need for longitudinal designs to test need theory, with a paucity of such studies currently available in the literature. This echoes Van den Broeck and colleagues’ (2016) recommendation that the methods of studies investigating the mediation relationships between resources, needs, and outcomes need to be improved. They found that the vast majority of the data they collected, including antecedents and outcomes as well as the needs themselves, was cross-sectional and had used self-report measures only. This meant that it was susceptible to common method variance, in which any effects observed are exacerbated (Podsakoff et al., 2003). They advocate the use of longitudinal or cross-lagged designs, as well as daily diary studies, to overcome this and investigate the direction of the relationships involved. Whilst this study had intended to use a longitudinal design, in accordance with their recommendation, the failure to obtain a sufficiently large matched sample precluded this possibility and highlights the difficulty in carrying out this type of organisational research in practice. Nevertheless, researchers should aspire towards conducting longitudinal research in order to further research in this area.

Contribution 3: The incremental support provided by the mediation analyses for the Job Demands-Resources model and the key theory underlying it, Self-Determination Theory

The mediation analyses also provided incremental support for the Job Demands-Resources model and the key theory underlying it, Self-Determination Theory (Bakker & Demerouti, 2007). Currently, there are very few mediation studies investigating these relationships, hence repetition studies, such as this one, are much needed to build and extend the evidence base. In particular, the mediation results support Van den Broeck and colleagues’ (2016) recent meta-analysis which found positive relationships between a variety of job and personal resources, needs, and outcomes, including work engagement. Moreover, Study 2 did not find that relatedness significantly mediated the relationship between resources and demands and work engagement, which echoes Van den Broeck and colleagues’ finding that relatedness did not mediate between workload or cognitive demands and work engagement. These relationships were not previously explicitly tested, however, they should perhaps be expected given that it makes theoretical sense for a mediation relationship to exist. Simply perceiving a good balance between the presence of resources (e.g. time, practical equipment, staffing levels) and workload is not likely to increase an individual’s sense of togetherness with others on a ward, in a team, or in a department. It is only likely that through engaging with others, participating in discussions, providing each other with support, and having managers who are supportive, that a sense of togetherness can be built. This is suggested theoretically by JD-R theory (Bakker & Demerouti, 2007), and empirically by the positive mediation relationships between relatedness, social support, participation in decision-making, and work engagement observed in this study, and similar positive relationships observed in previous studies (Van den Broeck et al. 2010; 2016). 

Furthermore, this study extends support to a job resource which has not previously been tested in mediation analyses investigating the relationships between job resources, needs and work engagement, namely, participation in decision-making. All three needs were able to mediate between this job resource and work engagement, supporting current theory. 
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Two specific implications for practice emerged from this study. These are discussed below. 

Implication 1: The need to assess participant and organisation readiness for change prior to implementing interventions.

The first implication for practice repeats one arising from Study 1; the need to assess participant and organisation readiness for change prior to implementing interventions. As this point has been elaborated upon previously, it will not be discussed further here. Intervention research is likely always to remain fraught with difficulties and unexpected events, therefore, this study echoes previous recommendations to incorporate careful planning and thorough evaluation of intervention implementation to increase the robustness and rigour of intervention research and explore the reasons for how and why interventions work (Briner & Walshe, 2015; Nielsen, 2013; Nielsen, Taris et al., 2010; Nielsen, Randall et al., 2010).
 
Implication 2: Managers and organisations should consider need satisfaction when designing jobs

The second implication relates to the mediation results, which strongly indicated the benefit of considering need satisfaction when designing jobs if employers want to encourage high levels of work engagement amongst their employees. The positive mediation relationships found between resources, needs, and work engagement suggest that managers could consider how best autonomy, competence and relatedness could be achieved within their particular teams and departments. Although there is already a large body of research indicating the importance of these and related variables, such as self-efficacy, accomplishment, and social support, for positive employee and organisational outcomes (e.g. Bakker & Demerouti, 2007; 2008; Halbesleben, 2010), few mediation studies testing the specific relationships between the three needs, job resources, and work engagement, exist. Therefore, Study 2 adds incremental evidence to the current evidence base, and suggests that future research investigating autonomy, competence, and relatedness, as defined by SDT, should be grounded within SDT theory as opposed to investigated as ‘stand-alone’ variables. This would serve to develop JD-R theory further. 

Future work engagement intervention research will be particularly important for identifying methods and strategies which managers can employ to aid employees’ satisfaction of the three needs, however, one way could be for managers to conduct regular appraisals and informal, one-to-one meetings with employees, in which they discuss employees’ needs and goals and provide constructive, positive feedback. Working towards goals and challenges is likely to develop individuals’ sense of mastery over tasks and their environment, satisfying their need for competence, whilst having the freedom to do so in the manner which they perceive best is likely to satisfy their need for autonomy (Van den Broeck, 2016). Building close relationships with their supervisors, in which individuals feel valued and cared for, could also encourage a sense of relatedness (Van den Broeck, 2016). Some interventions involving goal setting, problem solving and / or action planning components have demonstrated significant or borderline significant positive effects on work engagement suggesting the utility of this method (e.g. Biggs et al., 2014; Rigotti et al., 2014; Ouweneel et al., 2013).

Another particular focus could be increasing resources such as social support and participation in decision-making, which this study found to mediate between all three needs and work engagement, and ensuring a manageable balance between resources and demands for individuals. Although there is a large body of research supporting the importance of participation in decision-making for positive individual and organisational outcomes, exemplified by research into participatory interventions (e.g. Nielsen, Randall et al., 2010, Park et al., 2004), few studies have empirically investigated this relationship in relation to work engagement. Therefore, this study provides much needed incremental evidence extending the current evidence base. Managers could help increase these resources by allowing employees the freedom to conduct their work in the way they see best, providing them with information about change, time to voice opinions and actively participate in that change, and again providing positive feedback about their work on a regular basis. They could also encourage team rapport through team building exercises, regular informal team meetings, and daily chats. The relationships between the job resources, social support, autonomy, and feedback, and work engagement, have been supported by previous studies investigating the mediation relationships between job resources, needs and work engagement (Vansteenkiste et al., 2007; Van den Broeck et al., 2010; 2015) as well as other, longitudinal, studies investigating these relationships over three or more points in time (Hakanan & Schaufeli, 2012; Schaufeli et al., 2009).
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There were three key limitations of the intervention study, which may have impacted the results of the statistical evaluation of the intervention effects, and the mediation analyses, the latter of which were also based on the intervention sample. These were: 1) poor implementation of the intervention; 2) a low matched sample size; and 3) the cross-sectional nature of the sample used for the mediation analyses. In terms of the first limitation, it was unfortunately not possible to conduct a full process evaluation in order to explore how and why the intervention did not produce the expected effects on resources, need satisfaction and work engagement, due to limited resources. This highlights how difficult it is to conduct intervention research. Nevertheless, it was possible to obtain some information through a limited number of evaluation questions which were added to the staff questionnaire following the intervention, and through informal discussion with participating nursing staff. The results obtained here should be interpreted in light of these issues, which indicated that implementation of the intervention was poor. 

As stated in the discussion above, one of these issues included NHS driven projects being run alongside the intervention, which competed with staff time and added to staff perceptions of an already high workload. Other issues included a lack of management support for the project, the attrition of three intervention wards and one control ward by the end of the intervention, inconsistent and minimal staff attendance at core workshops, and the request for staff nurse and ward sister Communities of Practice workshops to be stopped altogether. These issues were set within the wider context of staff shortages, and the hospital being placed on special measures and receiving attention in the media. Staff reported feeling under stress and strain as a result of these wider issues and felt that engaging in another project was unrealistic, particularly one not considered a priority by NHS management but which would require more of their resources and time when their workload was already perceived to be high. It is therefore perhaps unsurprising that few significant statistical effects were observed. As an in-depth process evaluation was not possible, it is impossible to determine whether more effects would have been observed had the intervention been implemented according to plan. Therefore, a conclusion cannot be drawn about the potential ability of the intervention per se to generate positive effects in other, more amenable, circumstances. 

To mitigate against the effects of poor study implementation, future studies could negotiate the inclusion of process evaluations with organisations prior to conducting interventions, as a matter of course. This is also discussed in relation to the first contribution for research, above. In addition, the success of future intervention studies is likely to depend on strong management support and thus the positive nurturing of researcher-manager relationships (e.g. Nielsen, Randall et al., 2010; Nielsen, 2013; see also Chapter 3).

In terms of the second limitation, the low sample size of the matched sample may have reduced the statistical power of the ANOVAs conducted to evaluate the intervention. This may have prevented effects from being detected, and resulted in Type II errors, or the erroneous acceptance of the null hypotheses (that there are no differences for any of the research variable scores between groups across time) when effects were actually present (Tabachnik & Fidell, 2007). Alternatively, Type I errors may have resulted, or the erroneous rejection of null hypotheses when effects were not actually present, and may have led to the erroneous detection of the unexpected effects observed here. Though the Type I error rate remains fixed whatever the sample size, all statistical tests carry a risk of this type of error due to the nature of significance testing, where, typically, a researcher will assign an alpha level of .05 (95%) to a test. All p-values below this cut-off are regarded as significant and all p-values above this value are regarded as non-significant (Tabachnik & Fidell, 2007). This means that for any one test (e.g. an ANOVA, as in this case), there is a 5% chance that a test will produce significant results when the true population value is not significant. Conducting repetition studies would help to clarify whether either Type I or Type II errors were responsible for the unexpected effects observed here. 

Furthermore, and to reiterate another point made in the discussion of Study 2, the small sample size of the matched sample may not have been representative of all of the nursing staff on the intervention and control wards which were present at both Time 1 and Time 2. This means that the decrease in relatedness observed in the intervention group, and the increase observed in the control group, may have been caused by biased results, that is, results which reflected only the views of a small subset of respondents, as opposed to the whole nursing population present on all of the intervention and control wards. It is also possible that those who responded at both time points did not actually take part in the intervention, and hence did not benefit from it, leading to the failure to find positive effects. Again, enlisting strong manager support for the intervention may go some way towards increasing response rates. 

Finally, the results observed by the small sample size may be due to regression to the mean. As indicated in the discussion above, this refers to when the mean on a variable, in this case, work engagement, moves towards the population mean on the second measurement from a more extreme value on the first measurement (Bland & Altman, 1994). Here, the population mean refers to the entire sample of healthcare workers which were surveyed. So, it may be that the 14 respondents in the control group of the matched sample happened to score lower than the average score on work engagement prior to the intervention but scored closer to the average on the second, post intervention measurement. Scores for the 31 respondents in the intervention group did not change much, hence these may represent the average score on both occasions. This statistical artefact occurs when the correlation between two measures is not perfect (i.e. r ≠1) and thus always occurs in practice (Bland & Altman, 1994). It may, therefore, be that this artefact explains the results as opposed to the intervention itself. The above three paragraphs clearly indicate why the results of the matched sample should be viewed with particular caution and more emphasis placed on those obtained using the complete sample. Having said this, there were also limitations associated with analysis of the complete sample, as discussed below.

In terms of the third limitation, conclusions from the results obtained from analysis of the larger, unmatched, sample, were limited by the cross-sectional nature of the sample, which precluded inferences regarding causality. Furthermore, it was not possible to perform mediation analyses on a matched sample due to the small sample size of the matched sample collected, which would not have been representative of all of the wards, or enabled a robust statistical analysis to be conducted. To overcome this as far as possible, the analyses were performed on the complete sample which included those who had responded at one time point only, as well as those who had responded at both time points. Hence, the results were based on both longitudinal and cross-sectional data, limiting the causal conclusions which can be drawn. This is disappointing, given the intention of the study to contribute towards the developing evidence base by exploring the longitudinal relationships between job resources, need satisfaction, and work engagement. Nevertheless, this study is still able to offer incremental evidence by supporting previous studies which have also found positive relationships between resources, needs, and engagement. To confirm these results, and investigate causality, future research needs to employ longitudinal designs with several waves. This is an important research direction which is discussed in relation to the second contribution for research, above, and the benefits of which are particularly discussed in relation to the first contribution for research.

[bookmark: _Toc468286049]Overall conclusion

The narrative systematic review and meta-analysis found that interventions to increase work engagement in employees can work, and that group interventions may be most effective. This suggests the benefit of working in groups for increasing resources, work engagement, and well-being. Developing group interventions could therefore be an effective way of taking work engagement intervention research forward. Crucially, the review also highlighted the issues that implementing interventions may have on their effectiveness, and the value in incorporating in-depth process evaluations alongside statistical evaluations as a matter of course. Furthermore, the importance of strong senior manager support, close relationships between researchers and partner organisations, and the readiness of organisations and participants to change, were indicated to be imperative for intervention success. These factors and the value of process evaluations were again emphasised by the findings from the participatory action group intervention with nursing staff on acute elderly care wards. This study revealed a confusing set of results, with no effect on work engagement, a decrease in relatedness in the intervention group compared to the control group when the matched sample was analysed, and a decrease in anxiety in the intervention group compared to the control group when the complete sample was analysed, suggesting an increase in well-being. It is likely that these confusing results may have been due to issues of study implementation, as opposed to the design of the intervention or the theory upon which it was predicated. Indeed, informal anecdotes, hospital wide change initiatives, the general climate of the hospital, and media interest in standards of care all served to accentuate the difficulties and challenges involved in organisational intervention research in general. This research supports a stream of research advocating the use of flexible designs, process evaluations, and gaining the buy-in of senior managers and employees (e.g. Briner & Walshe, 2015; Nielsen, 2013; Nielsen et al., 2007; Nielsen, Randall et al., 2010; Nielsen, Taris et al., 2010). 

The results from the mediation analyses revealed that the three work-related needs, autonomy, competence and relatedness, mediated between social support and influence in decision-making and work engagement, and that autonomy and competence mediated between resources and demands and work engagement. This provides important incremental support for the Job Demands-Resources model and Self-Determination Theory as an explanatory underlying mechanism. In addition, the mediation relationships between influence in decision-making, needs, and work engagement had not previously been tested, hence this study contributes substantially to the evidence base. The practical significance of these results for work engagement intervention research is of particular importance, as they suggest that interventions which serve to satisfy individuals’ needs for autonomy, competence, and relatedness by increasing job resources are most likely to be effective. This should be considered in the design of future interventions, in addition to the recommendations outlined in the previous paragraph. 

Viewed as a whole, Study 1 and Study 2 offer substantive and important contributions for theory and future research and practice. Study 1 is the first systematic review and meta-analysis of work engagement interventions, offering a novel taxonomy for organising future streams of research as well as providing the first indication that such interventions can be effective. The value of including process evaluations alongside statistical evaluations for exploring how and why interventions work was evident, in addition to the need for assessing organisation and participant readiness for change, gaining strong support from senior managers, and close researcher-partner organisation relationships generally. Study 2 reiterated these findings and offered a novel insight into the first participatory action group intervention to be conducted with nursing staff to increase work engagement. No other intervention adopting this method with this population was identified by the systematic review, and the results are inconclusive as to whether or not the intervention per se could be effective in the absence of the challenges faced during this study. The satisfaction of core work-related needs offers a powerful explanatory mechanism for explaining how interventions to increase work engagement could work, and the mediation results observed in Study 2 support this theory. It is hoped that the findings of these studies, and the recommendations for research and practice provided in this chapter, will be adopted by future researchers and practitioners to effectively and efficiently progress the field of work engagement. 
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NOTE: Search dates, number of hits and number of relevant hits, based on abstracts and titles only, are included with the search terms for each database below. These searches were also conducted on subsequent dates in order to check for additional sources which may have been published after previous searches were conducted. All searches were completed between May, 2014 and May, 2015. The final search terms used are included here. 

Search strategy for MEDLINE 11.08.14

#1. Work engagement.ti 
#2. Employee engagement.ti
#3. Job engagement.ti
#4. #1 OR #2 OR #3
#5. Group intervention.ti
#6. Individual intervention.ti
#7. Online intervention.ti
#8. Web intervention.ti
#9. Internet intervention.ti
#10. #5 OR #6 OR #7 OR #8
#11. #3 AND #9

Note: Experimenting with different words for ‘intervention’ did not reveal any more results which were not captured by using this search.

Hits: 17. 12 relevant (based on titles / abstracts).








Search strategy for Web of Science Core Collection 21.08.14 

#1. Work engagement.topic
#2. Employee engagement. topic
#3. Job engagement. topic
#4. #1 OR #2 OR #3
#5. Group intervention. topic
#6. Individual intervention. topic
#7. Online intervention. topic
#8. Web intervention.topic
#9  Internet intervention.topic
#10. #5 OR #6 OR #7 OR #8 OR #9
#11. #4 AND #10

Hits: 409. 30 relevant (based on titles / abstracts).

Search strategy for Scopus 19.08.14

Search 1

(TITLE-ABS-KEY(work OR employee OR job) AND TITLE-ABS-KEY(group OR individual OR online OR web OR internet) AND TITLE-ABS-KEY(intervention OR compar*) AND TITLE-ABS-KEY(engagement)) AND (EXCLUDE(EXACTKEYWORD, "Adolescent") OR EXCLUDE(EXACTKEYWORD, "Students") OR EXCLUDE(EXACTKEYWORD, "Child") OR EXCLUDE(EXACTKEYWORD, "Adolescent") OR EXCLUDE(EXACTKEYWORD, "Students") OR EXCLUDE(EXACTKEYWORD, "Child")) AND (EXCLUDE(EXACTKEYWORD, "Education") OR EXCLUDE(EXACTKEYWORD, "Education")) AND (EXCLUDE(EXACTKEYWORD, "Aged") OR EXCLUDE(EXACTKEYWORD, "Mental disease") OR EXCLUDE(EXACTKEYWORD, "Mental health") OR EXCLUDE(EXACTKEYWORD, "Young Adult") OR EXCLUDE(EXACTKEYWORD, "Aged") OR EXCLUDE(EXACTKEYWORD, "Mental disease") OR EXCLUDE(EXACTKEYWORD, "Mental health") OR EXCLUDE(EXACTKEYWORD, "Young Adult")) 

Hits 831. 
Excluded ‘Review’: hits 739
Limited to ‘work engagement’ and ‘engagement’ keywords: hits: 64. 6 relevant (based on titles / abstracts).

This search was repeated on 18.09.14, revealing identical results.

Search 2 - 18.09.14

((TITLE-ABS-KEY("work engagement") OR TITLE-ABS-KEY("employee engagement") OR TITLE-ABS-KEY("job engagement"))) AND ((TITLE-ABS-KEY(group W/5 intervention) OR TITLE-ABS-KEY(individual W/5 intervention) OR TITLE-ABS-KEY(web W/5 intervention) OR TITLE-ABS-KEY(internet W/5 intervention) OR TITLE-ABS-KEY(online W/5 intervention)))

Hits: 19. Relevant: 16 (some were the same as those found in search 1) 

ProQuest Dissertations and Theses 15.08.14

Databases covered:

COS Conference Papers Index
ProQuest Dissertations & Theses: UK & Ireland
ProQuest Dissertations & Theses A&I

Search 1: 

(work-engagement-intervention OR employee-engagement-intervention OR job-engagement-intervention) AND la.exact (‘English’).

Hits: 9. 1 relevant (based on titles / abstracts).

Search 2: 15.08.14 and 18.09.14

(work-engagement OR employee-engagement OR job-engagement) AND (group-intervention OR individual-intervention OR online-intervention OR web-intervention OR internet-intervention) AND la.exact (‘English’).
Hits 128. 6 relevant (based on titles / abstracts).

International Bibliography of the Social Sciences (IBSS) 19.09.14

(work engagement OR employee engagement OR job engagement (Anywhere)) AND intervention (anywhere)

Hits: 8. None relevant (based on titles / abstracts).

Trove – Australian theses 19.09.14

Search 1 

(‘work engagement’ OR ‘employee engagement’ or ‘job engagement’) AND ‘intervention’

Hits: 34. 4 relevant (based on titles / abstracts). 

Thesis Canada Portal (Canadian etheses)

Search 1 19.09.14

(‘work engagement’ OR ‘employee engagement’ or ‘job engagement’) AND ‘intervention’)

0 hits. 

Google Scholar 15.08.14

Search 1

Advanced search: All words in title of article: employee engagement intervention

Hits: 7. 3 relevant (based on titles / abstracts).



Search 2

Advanced search: All words in title of article: work engagement intervention

Hits: 27. 10 relevant (based on titles / abstracts).
NOTE: job engagement intervention (all in title) returned no hits
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	No.
	Variable
	Codes
	Definition & examples

	1
	Study number
	1, 2, 3…etc
	· Each study should have an individual number assigned to it which is the same as that assigned by the first coder
· If a primary article / document contains two or more sets of results from independent studies or samples (e.g. from two different countries), these should be treated separately and given their own identifying number. This means that each set of results can be included separately in meta-analyses

	2
	Reference
	First author & year
	· Name each paper by the first author, followed by the year in which the paper / document was published / made available
· If two independent studies emerge from a single paper, add a code following the author name to distinguish between them (e.g GER for a study occurring in Germany, and SWE for a study occurring in Sweden)

	3
	Type of literature
	Published
	· Primary articles published in peer-reviewed journals

	
	
	Thesis
	· Either PhD or MA theses

	
	
	Grey
	· Reports / documents which are not published in peer-reviewed journals and which are not theses e.g. government reports, health organisation reports, conference papers etc. 

	4
	Design
	Randomised
	· Study in which participants are randomly allocated to groups, including studies in which pairs of participants are matched and then randomised
· If an author states randomisation has occurred, but it is unclear how this has occurred, discuss this issue in the study’s respective ‘risk of bias’ table

	
	
	Cluster randomised 
	· Including randomisation at department level, ‘unit’ level etc but NOT randomised matched pairs

	
	
	Non-randomised 
	· No evidence of randomisation at any level

	5
	Industry
	Nursing
	· Categorise the organisations according to which type of industry they best represent. 

	
	
	Financial services
	

	
	
	Construction 
	

	
	
	Research institutes
	

	
	
	Chemical company
	

	
	
	Manufacturing company
	

	
	
	Fire service
	

	
	
	Social work service
	

	
	
	Police service
	

	
	
	Welfare organisation
	

	
	
	Various
	

	
	
	Not specified
	

	6
	Private or public organisation?
	Public
	· Organisations which are subsidised by the government e.g. hospitals, university research institutions 
· Use this definition for organisations in other countries which would be classed as ‘public’ in the UK

	
	
	Private
	· Organisations which are not subsidised by the government e.g. banks
· Use this definition for organisations in other countries which would be classed as ‘private’ in the UK

	
	
	Unknown
	· Use this for studies which involve organisations across the public or private sector, preventing a code being assigned, or when there is not enough information to categorise an organisation

	7
	Country
	Exact name of country
	· Code the country exactly as found in the article (i.e. with the name of that country).
· If a state or continent is given but no country, where possible deduct the country from other information given in the article / document, otherwise code as ‘unknown’. 

	
	
	Various
	· If several countries are involved, state ‘various’, unless the samples involved in each country are counted as separate studies (see ‘study number’ above)

	
	
	Unknown
	· If a state or continent is given but no country, where possible deduct the country from other information given in the article / document, otherwise code as ‘unknown’. 

	8
	Type of intervention 
	Job resource building
	Definition: In accordance with the Job Demands-Resources model (JD-R; Bakker and Demerouti, 2007; 2008), job resources refer to physical, social or organisational aspects of the job (e.g. feedback, social support, development opportunities) that can reduce job demands (e.g. workload, emotional and cognitive demands), help employees to achieve work goals and stimulate personal learning and development. Thus, interventions which build job resources may focus on changing aspects of:
· the physical environment e.g. redesigning physical layout of offices;
· the social environment e.g. increasing supervisor & colleague support;
· the resources of the individual e.g. job crafting interventions
· systemic systems e.g. implementing an internal IT system
NB: Coding decisions may depend on the outcomes which have been collected; if the outcomes measured primarily reflect job resources, code the intervention as such.  In addition, code each intervention group within a study separately

	
	
	Personal resource building
	Definition: Personal resources refer to ‘positive self-evaluations that are linked to resiliency and refer to individuals’ sense of their ability to control and impact upon their environment successfully’ (Bakker & Demerouti, 2008 p.5). These include, but are not limited to, self-esteem, self-efficacy, resilience and optimism. Interventions which aim to increase personal resources may therefore include:
· programmes to build self-efficacy, career self-efficacy, resilience or psychological capital
· empowerment programmes
· programmes to build on ‘strengths’ e.g. gratitude, kindness, curiosity
NB: Coding decisions may depend on the outcomes which have been collected; if the outcomes measured primarily reflect personal resources, code the intervention as such.  In addition, code each intervention group within a study separately

	
	
	Health promotion
	Definition: Typically, ‘Worksite Health Promotion’ (WHP) interventions aim to promote positive outcomes such as work engagement, work-related well-being, and employee performance and productivity, whilst reducing negative outcomes such as absenteeism and presenteeism. For the purposes of this meta-analysis ‘health promotion’ interventions refer to all interventions which aim to improve positive outcomes or reduce negative outcomes, and thus include:  
· stress reduction interventions 
· mindfulness based programmes 
· exercise programmes
NB: Code each intervention group within a study separately

	
	
	Leadership training
	Definition: Interventions conducted directly with leaders, managers and / or supervisors with the primary intention of impacting on these individuals’ leadership abilities and skills, and the secondary intention of impacting positively on their employees. Such interventions may include:
· educative workshops
· self- and group- reflection
NB: Studies measuring outcomes in the employees of managers only, as opposed to the managers themselves, should still be coded as a leadership intervention. In addition, code each intervention group within a study separately

	9
	Style of intervention
	Individual
	· Conducted on a one-to-one, face-to-face basis

	
	
	Online
	· Conducted purely online, including both web based information resources and one-to-one e-coaching

	
	
	Group
	· Training conducted purely in groups, whether occurring ‘on-site’ or off. Includes training via webinars requiring participants in a particular study group to participate from the same location at the same time. 

	
	
	Individual & online
	· Predominantly a mixture of ‘individual’ and ‘online’ training, as defined above. 
· There may be additional minor supporting elements e.g. buddy system

	
	
	Individual and group
	· Predominantly a mixture of ‘individual’ and ‘group’ as defined above
· There may be additional minor supporting elements e.g. social support via social media such as a facebook page

	10
	No. intervention & control groups
	1, 1 
1, 2 
3, 1
	· State how many intervention and control groups there are e.g.’1, 1’ = 1 intervention group and 1 control group; 1, 2 = 1 intervention group and 2 control groups

	11
	Measure used
	UWES-17
	· Full 17 item Utrecht Work Engagement Questionnaire used, in any language. 

	
	
	UWES-9
	· Abbreviated 9 item Utrecht Work Engagement Questionnaire used, in any language. 

	
	
	UWES-?
	· Where the author has used an incomplete number of items for either the full or abbreviated version, state the number of items used overall e.g. UWES-6 items

	
	
	Name of scale e.g. Shirom Vigour Scale
	· Code all other validated, robust measures of work engagement by the name of that scale. Scales should contain an affective, cognitive and behavioural component for the study to be considered for inclusion

	
	
	Unsure
	· For studies which do not make it clear which scale of work engagement has been used

	12
	Outcomes
	Work engagement
	· Code each outcome which has been measured, pertaining to work engagement, on a separate row, so, for example, a study which measures all four possible outcomes will have 4 rows 

	
	
	Vigour
	

	
	
	Dedication
	

	
	
	Absorption
	

	13
	Waves
	T1-T2 + length of wave
	· Data collected at T1 (pre-intervention / baseline) and T2 (post-intervention). State the length of time between T1 and T2 exactly as stated in the study (e.g. 6 months, 90 days)
· Code each outcome which has been measured at each time point on separate rows. For example, a study which has measured ‘vigour’ at T2 and T3 will have two rows for vigour, one stating T1-T2 in the ‘waves’ column, and one stating ‘T1-T3’.  
NB: Do NOT count data collection which has occurred half way through an intervention as occurring at T2, as this data will not be included in a meta-analysis of the effect of interventions across T1-T2. Rather, to maintain consistency, count the post-intervention data collection time point as T2.   

	
	
	T1-T3 + length of time since T2 / post-intervention 
	· Data collected at T1 (pre- intervention) and at follow-up, but not necessarily at T2 (post-intervention). State the length of time between the end of the intervention and T3 exactly as stated in the study (e.g 2 months, 6 months)

	14
	Intention-to-treat principle followed?
	ITT followed
	· According to the Cochrane handbook, a ‘full ITT analysis’ refers to an analysis which includes ‘all participants who did not receive the assigned intervention according to the protocol as well as those who were lost to follow-up’(see Appendix 1 for more info). 
· In terms of the studies involved in this meta-analysis, ITT analysis refers to an analysis using imputation for missing values. It is based on the total number of randomized participants at baseline (see section 16.2.1 & 16.2.3 of the Cochrane Handbook for more info).
· In accordance with The Cochrane Handbook, do not rely on authors’ judgements of whether an ITT analysis has been performed, but deduce the nature of the analysis from the information given

	
	
	ITT not followed
	· Any analysis which does not follow the principles of ITT analysis described above e.g. available case analysis, per-protocol analysis. 

	
	
	Both
	· Both an ITT analysis, and an analysis which has not followed the principles of ITT, have been conducted

	15
	Analysis adjusted? 
	Yes – baseline values only
	· An analysis which has been adjusted for covariates (e.g. age, gender, education etc.) and / or baseline differences on the outcome measure / dependent variables.  Please note which adjustment has occurred. If both, please state ‘adjusted – both’ 

	
	
	Yes - covariates
	· See above

	
	
	No - Not adjusted
	· Results which have not been adjusted for covariates  e.g. raw means and SDs, F values which have not been adjusted etc
NB: If studies include both adjusted and non-adjusted results (e.g. raw means and SDS and adjusted F-values), it is necessary only to code the adjusted results 
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, and reasons for their exclusion (K=15) 

	No.
	Excluded study reference
	Type of doc*
	Intervention type
	Contacted?
	Why contacted
	Response?
	Reason for exclusion
	Date decision made


	
	
	
	
	Yes / No
	Last date of contact
	
	
	
	

	STUDIES WITH NO MEASURE OF WORK ENGAGEMENT INCLUDED

	1
	Blandford, 2005
	T
	Personal mastery training
	Yes
	22.08.14
	Need access to full MA thesis 
	Yes – gained access
	No measure of engagement
	21.11.14

	2
	Kalisch, 2007
	P
	Enhancing staff teamwork and engagement
	No
	NA
	NA
	NA
	No measure of engagement
	Aug 14

	3
	Lashinger, 2012
	P
	6 month intervention in nurses called CREW (Civility, Respect, and Engagement in the Workplace) - impact on empowerment, experiences of supervisor & co-worker incivility, and trust in nursing management, evaluated.
	Yes
	22.08.14
	Needed access to full article to determine if it has a measure of WE
	Yes – gained access
	No measure of  engagement
	25.08.14

	4
	Tullar, 2008
	Grey
	Sacred Vocation Program (SVP) to change the content of work for healthcare workers (ie the meaningfulness of work) in Dallas. 5 self-discovery group sessions aimed to recommit workers to their work, and allow them to suggest organisational changes and present them to management. 
	Yes
	22.08.14
	Need access to full PhD thesis 
	Yes – received full thesis
	No measure of engagement
	26.08.14

	5
	Van den Heuvel et al., 2012
	P
	· Job crafting intervention to increase job and personal resources – 1 day of training followed by 4 wks working on self-set crafting goals
· Intention to increase self-efficacy, positive affect
	Yes
	March 2014
	To see if paper had been translated
	Yes - results in English sent to me

	No measure of engagement

	June 2014

	6
	West et al, 2014
	P
	Facilitated physician discussion groups – 19 over 9 months (one every other week). Incorporated mindfulness, reflection, shared experience and small-group learning. 
	No
	22.08.14
	
	
	No engagement measure include which meets the inclusion criteria
	23.08.14

	STUDIES IN A FOREIGN LANGUAGE

	7
	Kawaharada, 2013
	P
	Stress management – CoQ10 given to nurses and a ‘good intake group’ compared with a ‘bad intake group’. It may reduce physical symptoms and therefore enhance work engagement (UWES-J used)
	No
	22.08.14
	NA
	NA
	In Chinese except for the abstract
	22.08.14

	8
	Palheta, 2012
	P
	Participatory process to increase the motivation and self-esteem of healthcare workers in Manaus, stimulate team-work and change attitudes towards service users. 
	No
	22.08.14
	NA
	NA
	In Portugese, except for the abstract
	22.08.14

	STUDIES USING A MEASURE OF ENGAGEMENT WHICH DOES NOT MEET THE INCLUSION CRITERIA

	9
	Black, 2001
	P 
	· Strengths-based approach to increase personal resources 
· 9 hospitals formed the intervention group and 151 hospitals formed the control group
· Intervention lasted 3 years
	No
	NA
	NA
	NA
	· Gallup Q12 used, which doesn’t meet inclusion criteria
· Data required to calculate an effect size is not available
	Aug 14

	10
	Connelly, 2002

	P 
	· 6 month strengths-based approach to increase personal resources 
· Feedback individually and in groups
· Post feedback follow up development activities related to dominant talents
	No
	NA
	NA
	NA
	· Gallup Q12 used, which doesn’t meet inclusion criteria
· Data required to calculate an effect size is not available
	Aug 14

	11
	Stoller et al., 2010
	T
	Increasing collaboration across depts. by fostering teamwork. Leaders of separate respiratory therapy (RT) depts collaborated to develop a scorecard of RT outcomes 
	No
	NA
	NA
	NA
	· Gallup Q12 used, which doesn’t meet inclusion criteria
· No pre-post means and SDs are provided
	Aug 2014

	12
	Tonvongval, 2013
	G
	Transformational leadership (TFL) intervention in Thailand – a case study
	No
	NA
	NA
	NA
	No robust measure of WE – a combination of job satisfaction and the extra effort section of the MLQ** is used as a measure for engagement
	Aug 2014

	NO ACCESS TO PAPERS / NO RESPONSE FROM AUTHORS 

	13
	Griffin, 2009
	T
	Systemic - implementation of a management-by-objective dashboard
	Yes
	22.08.14
	Need access to full PhD thesis
	No
	· No response 
· No access to full PhD thesis
	21.11.14

	14
	Steier, 2010
	T
	Educational learning & training programme 
	Yes
	22.08.14
	Need access to full PhD thesis
	No
	· No response
· No access to thesis 
	21.11.14

	15
	Yliniemi et al., 2012
	G
	No access to paper on the website therefore nature of intervention / if an intervention is conducted, is unknown.  
	Yes
	22.08.14
	· Need access to the online conference paper 
· Need data to calculate an effect size 
	No
	· No response
	21.11.14
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 are listed in the table below, in conjunction with reasons for their exclusion (K=13) 

	No.
	Excluded study reference
	Type of doc*
	Intervention type
	Contacted?
	Why contacted
	Response?
	Reason for exclusion
	Date decision made


	
	
	
	
	Yes / No
	Last date of contact
	
	
	
	

	STUDIES WHICH ARE ONGOING 

	1
	Wiezer et al., 2013
	UnP

	Serious game for managers developed as a training tool to help managers manage the work-related stress, and stimulate work engagement, amongst their employees
	Yes
	22.08.14
	To see if results are available 
	Yes
	Study is in the process of being written up
	22.08.14

	2
	Shaw et al., 2014
	P

	Employer-sponsored self-management group intervention programme (RCT) – including problem solving strategies. 
	Yes
	22.08.14
	NA
	NA
	Study is at the protocol stage  
	22.08.14

	3
	Koolhaas et al., 2010
	P

	Clustered RCT (at supervisor level) ‘to enhance work participation of employees aged 45 yrs and older by increasing their problem-solving capacity and…awareness of their role and responsibility towards a health working life’.
	No
	22.08.14
	To find out if the results  had been published yet
	Yes
	Study is at the protocol stage 
	22.08.14

	4
	Shelvis et al., 2013
	P

	‘Bottom-up Innovation’ project tests a two-phased participatory, stress-management organisational level intervention in primary schools for increasing self-efficacy and organisational efficacy. 
	No
	22.08.14
	To find out if the results had been published yet 
	
	Study is at the protocol stage 
	23.08.14

	5
	Yuan et al., 2014

	P

	RCT to assess the protective effects of a web-based psychology capital intervention on the mental health and work performance of employees in Hong Kong, and the effect on organisations’ return-on-investment.  
	No
	NA
	NA
	NA
	Study is at the protocol stage 
	Aug 2014

	6
	Iljntema, 2014
	UnP

	Blended workplace coaching to increase HERO resources – face-to-face coaching and online
	Yes
	Last contact 30.10.14
	To gain access to data
	Yes
	Data not yet available to include
	30.10.14

	7
	Ebert et al., 2014
	P

	Three-armed RCT to compare a minimal guided and unguided internet and mobile based stress management intervention (iSMI) with a waiting list control
	No
	NA
	NA
	NA
	Study is at the protocol stage
	24.11.14

	STUDY AUTHOR(S) UNABLE TO PROVIDE DATA TO CALCULATE AN EFFECT SIZE

	8
	Kawakami et al., 2012
	G
	Web-based RCT using an
online educational website
	Yes
	02.09.14
	Need more info regarding results, plus intervention method used
	Yes
	Author unable to provide the info needed to calculate an ES
	03.09.14

	9
	Maclean, 2013
	T
	Acceptance Commitment Therapy (ACT) – accept painful thoughts and emotions and commit to action to improve life
Group sessions (8-10 participants)
Homework assignments
CD of experiential exercises to practise
	Unable to find contact details 
	NA
	NA
	NA
	· Insufficient data to calculate an effect size
	21.11.14

	STUDY DESIGN DOES NOT MEET THE INCLUSION CRITERIA
	

	10
	Martinussen et al., 2012
	P
	Increasing inter-professional collaboration and service quality 
e.g. courses, creation of inter-professional teams to assess need for local interventions & co-ordinate local treatment programmes
	Yes 
	22.08.14
26.08.14
	To gain access to the paper and the results 
	Yes
	No pre-intervention measures taken therefore can’t calculate an effect size
	Aug 2014

	11
	Bishop, 2013
	P
	Caring-based intervention to increase the work engagement of older nurses
	Yes
	23.10.14
	Need SDs
	No
	· No response
· No control group 
	21.11.14

	12
	Rickard et al., 2012
	P
	Stress reduction intervention  by increasing job resources - nursing workload tool used to assess nurse workloads, roster audits, increase access to clinical supervision and support for graduates, increase access to professional development and develop a recruitment campaign for new graduates and continuing employees  
	No
	NA
	NA
	NA
	No control group therefore can’t calculate an effect size
	21.11.14

	13
	White et al., 2014
	P
	Quality Improvement (QI) programme, the Productive Ward, to increase the work engagement and empower the Irish nurses and ward teams involved in this study. Cross-sectional study involving intervention wards (n=9) and matched control wards (n=9). Staff on these wards were surveyed 12 weeks after the intervention commenced. Details of the intervention are not reported in this paper. A follow-up in 12m is suggested.
	No
	NA
	NA
	NA
	Cross-sectional study therefore doesn’t meet inclusion criteria for this meta-analysis
	12.12.14


*Type of document: P=Published in a peer reviewed journal; UnP=Unpublished; G=Grey literature; T=PhD / MA thesis
**MLQ=Multifactor Leadership Questionnaire
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	Ref
	Type of doca
	Country
	Organisation type
	Designb features
	Aim of intervention
	Total study duration
	Duration of intervention (T1-T2)
	Sample size 
	Intervention
style

	
	
	
	
	
	
	
	
	
	
	

	PERSONAL RESOURCE BUILDING INTERVENTIONS

	1
	Bishop, 2013
	P
	USA
	Community nurses
	NR
	To create a supportive environment for older nurses (>45) to reflect and share stories and dialogue about the true meaning of caring, and to reaffirm their core values, sense of purpose and commitment to nursing.
	60 days
	30 days
	Int=17
(matched across T1 & T2)
	Group

	2
	*Carter, 2010
	T
	Australia
	Financial services (Retail unit) 
	RM 
	To increase self-efficacy
	6 m
	5m
	Int=22
Con=23
(matched across T1 & T2)
	Group

	3
	*Chen et al., 2009 
	P
	Israel

	‘Public’ org.
	CR (units)
	To increase self-efficacy
	10 wks
	2wks
	Int=22
Con=71
(matched across T1 & T3)

	Group

	4
	Iljntema, 2014
	UnP

	The Netherlands
	Insurance company
	NR, three wave, quasi-experimental (pre-test, post-test & 3m follow-up)
	To assess the effectiveness of a blended coaching programme over time in increasing employee personal resources (PsyCAP), well-being and engagement
	3m
	Unknown
	Int=158
Con=140
(baseline)
	Individual 

	5
	Maclean, 2013
	T
	UK (Scotland)
	Mental health service staff
	Prospective, non-randomised, cohort controlled, repeated measures design (quasi-experimental)
	To evaluate whether Acceptance Commitment Therapy (ACT) can improve the WE of health service staff
	10 wks

	6wks
	Int=25 (T1)
Con = 20 (T1)

	Group

	6
	*Ouweneel, et al., 2013

	P
	The Netherlands
	Various 
	NR, online
	To increase self-efficacy
	16 wks
	8 wks
	Int=86
Con=225
(matched across T1 & T2)
	Online, individual e-coaching

	7
	*Sodani et al.,2011 
	G
	Iran
	Welfare org.

	RMP
	To increase self-efficacy
	Unknown (9 sessions)
	Unknown (9 sessions)
	Int=20
Con=20
(matched across T1 & T2)
	Group

	8
	*Vuori et al., 2012

	P
	Finland
	Various
	R
	To increase career management self-efficacy and preparation against setbacks (career management preparedness)

	7 months
	1 wk
	Matched across T1 & T3:
Int=365
Con=341
	Group 

	ONGOING PERSONAL RESOURCE BUILDING INTERVENTIONS


	9
	Koolhaas et al., 2010
	P

	The Netherlands
	University Medical Centre of Groningen (various depts.)
	Two-armed cluster randomised (at supervisor level), controlled trial, 4 wave (baseline, 3m, 6m & follow-up). 
	To enhance the work participation and sustainable healthy working life of employees aged 45+ years
	12m
	3m
	n=92  planned for each group
	Individual (between worker & supervisor)

	10
	Schelvis et al., 2013
	P

	The Netherlands
	Schools
	Cluster randomisation at supervisor level, quasi-experimental controlled trial, 3 wave 
	Stress management intervention to reduce the need for recovery and enhance self-efficacy and vitality in school employees
	18m
	6m
	n=300 planned for each group
	Group

	11
	Shaw et al., 2014
	P

	USA
	5 worksites, org. type unknown
	RCT, no treatment, wait-list control, pre-, post and follow up measurements

	To help employees with chronic physical health symptoms improve workplace functioning 
	12m
	6m
	N=300 planned in total 
	Group

	12
	Yuan et al., 2014

	P

	China (Hong Kong)
	Not specified
	Two-arm RCT with a wait list control, 4 wave (baseline, 1m, 2m & 4m)
	To evaluate the protective effects of a web-based psychological capital (PsyCAP) intervention on mental health, work performance and organisational return-on-investment. 
	4m
	1m
	n=177
Planned for each group
	Individual

	JOB RESOURCE BUILDING INTERVENTIONS

	13
	*Cifre et al., 2011 
	P
	Spain
	Enamel manufacturing company 
	NR, quasi-experimental, longitudinal
	To assess the effectiveness of a work stress intervention (Team Redesign) to increase job and personal resources, reduce job strain and increase psychosocial well-being

	9m

	6m
	Int=9
Con=63
(matched across T1 & T2)
	Individual

	14
	*Coffeng et al., 2014
	P
	Finland
	Financial sector
	R, depts. Matched pairwise based on the no. employees in a dept to ensure equal numbers after randomisation
	To investigate the effect of a combined social and physical environmental intervention, as well as the effect of each one separately
	12m

	6m

	Int=50
Con=76
(matched across T1 & T3)
	Group & environmental change

	15
	Kawakami et al., 2012
	G
	Japan
	Web survey company
	RCT
	To determine whether regularly accessing online info about stress management and depression improved WE. Those initially low and high on WE were compared
	4m
	1m
	n=618 (in each group, T1)
Int=531 (T2)
Con=559 (T2)
Int=481 (T3)
Con=539 (T3)
	Systemic


	16
	Rickard et al., 2012
	P
	Australia
	Hospital
	NR,
Quasi-experimental
	To evaluate an interventions to reduce occupational stress and turnover in hospital nurses
	2 yrs
	2 yrs
	n=13 
n=19 
(matched across T1 & T2)
	Systemic

	17
	Martinussen et al., 2012
	P
	Norway
	Children and adolescent welfare services
	NR, post-test (no pre-test measures), comparison group
	· To improve inter- professional collaboration and service quality
· To examine if collaboration can predict burnout, engagement & service quality among human service professionals working with children and adolescents
	3 yrs

	3 yrs
	Int=93 (T1)
Cont=58
(T1)
	Group & individual

	18
	*Naruse et al., 2014
	P
	Japan
	Community nursing
	NR, pre-post, self-report
	To evaluate the effect of a skill-mix programme on WE in home visiting nurses
	6m

	6m
	Int=38
Con=130
(matched across T1 & T2)
	Individual 

	LEADERSHIP TRAINING INTERVENTIONS

	19
	*Angelo & Chambel, 2013 
	P
	Portugal
	Fire service
	CR, district level. 
Quasi-experimental, pre-test, post- test, 
	Stress management interventions to increase firefighters’ social support psychological well-being (burnout and engagement)
	4m
	4m
	Int=67
Con=37
(matched across T1 & T2)
	Group 

	20
	*Biggs et al., 2014 
	P
	Australia
	Police service
	NR, quasi-experimental
	To enhance upstream organisational resources via a leadership development programme
	7m
	7m
	Int=146
Con=222
(matched across T1 & T2)
	Group and individual 


	21
	*Kmiec, 2010 
	T
	USA
	Manufacturing
	NR
	To assess the effects of a learning programme on the capabilities of managers and the WE of their direct employees
	90 days
	90 days
	Int=22
Con= 16
(matched across T1 & T2)
	Group

	22
	*Rigotti et al., 2014 
	G
	Germany

	Both
	NR
	To assess whether leadership behaviour can be developed by on-the-job training and whether this improvement positively affects employee well-being
	20m
	14m
	Matched across T1 & T2:
Int=78
Con=59
Matched across T1 & T3:
Int=62
Con=55 
	Group & individual

	23
	*Rigotti et al., 2014
	S
	Sweden
	Public
	As above
	As above
	As above
	As above
	Matched across T1 & T2:
Int=125 
Con=40 
Matched across T1 & T3:
Int=106 
Con=38 
	As above

	ONGOING LEADERSHIP TRAINING INTERVENTIONS


	24
	White et al., 2014
	P
	Ireland
	Hospitals
	NR, cross-sectional, control group
	To explore the relationship between quality improvement (QI) activities and the WE of ward teams
	Not yet known
	NA (12m follow-up proposed)
	Int=180
Con=158
	Not reported

	HEALTH PROMOTION INTERVENTIONS

	25
	*Aikens et al., 2014
	P
	USA
	Chemical Company
	R 
	To test whether a shortened version of the standard MBSR programme is effective for stress reduction and increasing WE
	6m
	7 wks
	Int=44 
Con=45
(matched across T1, T2 & T3)
	Group

	26
	*Biggs, 2011 

	T
	Australia
	Police service
	NR
	To improve the well-being (work engagement) of ‘correctional employees’
	7m
	7m
	Int=42
Con=72
(matched across T1 &
T2)

	Group

	27
	*Calitz, 2013

	T
	South Africa
	Social work 
	NR
Quasi-experimental, pre-test, post-test + follow-up, & comparison group 
	To empower and re-motivate social workers, and decrease turnover and burnout
	1m
	32hrs
	Int=11
Con=14
(matched across T1, T2 & T3)
	Group

	28
	*Hengel, et al., 2012

	P
	The Netherlands
	Construction sites
	CR (15 depts, 6 orgs) 
	To improve the health and work ability of construction workers 
	12m
	3m
	Int=171
Con=122
(matched across T1 & T2 & T3)
	Group &
individual

	29
	*Imamura et al., 2015
	P
	Japan
	Two Information Technology companies
	RCT
	To improve sub-threshold depressive symptoms among healthy workers
	6m
	6 wks
	Int=270 (T2)
Con=336 (T2)
Int=272 (T3)
Con=320 (T3)
	Individual

	30
	*Strijk, et al., 2013
	P
	The Netherlands
	Two academic hospitals (one in Amsterdam, one in Leiden)
	R
	To evaluate the effectiveness of a worksite health intervention on vitality, WE, productivity  & sick leave 
	12m
	6m
	Int=250
Con=250
(matched across T1, T2 & T3)
	Group &
individual

	31
	*Van Berkel, et al., 2014
	P
	The Netherlands
	Research Institutes (x2)
	R
	To improve self-regulation, WE and health
	6m
	7wks
	Matched across T1 & T2:
Int=115 
Con=107 
Matched across T1 & T3:
Int=120 
Con=110 

	Group & individual




	ONGOING HEALTH PROMOTION INTERVENTIONS


	32
	Ebert et al., 2014
	P

	Germany
	Large Health Insurance firm
	RCT, three armed, pre-test, post-test 
	To investigate the acceptability and cost effectiveness of minimal guided and unguided internet and mobile based stress management interventions (iSMI) in employees with high levels of perceived stress
	6m
	7 wks
	Not yet recruited.
	Individual

	33
	Wiezer et al., 2013
	UnP

	The Netherlands
	Large bank & a Health & Safety consultancy firm
	NR, pre-test, post-test & follow-up, matched control group
	To evaluate a serious (not for entertainment) ‘Engagement’ game intervention for managers to reduce work-related stress and raise the WE of employees
	4m
	20 mins
	Not yet recruited.
	Pairs
Group


*Studies included in meta-analyses (K=20)
a Type of document: P=Published in a peer reviewed journal; UnP=Unpublished; G=Grey literature; T=PhD / MA thesis
 bDesign: R=Randomised allocation at the individual-level; CR=Cluster randomised allocation at the level of departments / units; RM = randomised matched groups; RMP=randomised matched pairs; NR=Non-randomised allocation 
NOTES: T1=Time 1; T2=Time 2; T3=time 3; N/n=number of participants; int=Intervention group; Con=Control group; dept.=department; yr(s)=years; m=months; wks=weeks; min(s)=minutes; PsyCAP=Psychological capital
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	Ref
	Intervention details

	
	
	Participant recruitment
	Intervention characteristics
	Facilitators

	PERSONAL RESOURCE BUILDING INTERVENTIONS

	1
	Bishop, 2013
	· Older nurse (≥45 yrs) actively practising for >5 yrs from a non-profit community medical centre
· Letter invited the nurses to participate. 19 were recruited and paid their salary to attend
	· Appreciative inquiry approach
· 3 structured day retreats, 8 hrs each day, off-site
· The retreats provided an opportunity for reflection and the sharing of stories about the true meaning of caring, allowing participants to reaffirm the core values of nursing, and increasing their sense of purpose and commitment to nursing 
	· The retreats were facilitated by 4 nursing leaders and the Chief Nursing Officer from the medical centre. 

	2
	*Carter, 2010
	·  A large Australasian financial services organisation agreed to sponsor the research, and 20 branches took part
	3 components:
· Half day ‘Forum theatre’ workshop (vicarious learning) -  enabled reflection and development of goal-oriented personal action plans
· Half day ‘Rehearse for Reality’ workshop (role play) - for practising proactive customer conversations. Occurred 4 weeks after the first workshop.
· ‘Entertainment education’ – DVDs of ‘actors’ participating in role plays played over 3 weekly branch meetings 4 months after the workshops
	· It is presumed that the author facilitated the workshops though this is not explicitly stated.

	3
	*Chen et al., 2009 
	· Conducted in an organisation that was already implementing ERP
	· 5 days of technical training provided for both the control and intervention groups before a new computer system was installed throughout the organisation. This was provided by the IT Training and Information Systems Depts.
· Intervention group then received a resources workshop conducted by experienced organisational consultants and specially designed for this study
· 4 hr workshop focused on means efficacy, social support and perceived control, using films and active learning methods to increase awareness of existing resources and ways to acquire new ones. 
	· IT Training Dept. and Information Systems Dept. jointly administered the technical training
· The resource workshops were facilitated by experienced organisational consultants

	4
	Iljntema, 2014
	· Not specified
	· Face-to-face coaching
· E-coaching
	· Professional coaches

	5
	Maclean, 2013
	· Researchers met with Mental Health Managers in the NHS to present the proposed research.
· Managers identified departments
· All employees invited to participate 
· Posters advertised the study
· Initially planned as an RCT but recruitment problems led to a quasi-experimental design with a cohort control
	· Standard protocol for ACT followed (according to Maclean, 2013)
· ACT aids individuals to accept difficult experiences and commit to behaviour consistent with their values.
· Training involved the use of metaphors, mindfulness and ‘cognitive diffusion techniques’
· Handouts & a CD of experiential exercises were provided
· Homework was requested
	· The author, who was trained in delivering mindfulness based stress reduction

	6
	*Ouweneel et al., 2013

	· Via two separate websites. 
· Participants were asked to fill in a survey and email addresses requested in case they were willing to fill in another following the intervention

	· Automatic feedback report from baseline questionnaire results was used to individualise the intervention
· Three assignments set each week, four in the final week
· Assignments focused on increasing positive experiences at work, goal setting, or resource building
	Nature of e-coach unspecified 

	7
	*Sodani et al., 2011 
	· Not specified, but participants were recruited from a welfare organisation in Iran
	· 9 creativity learning group sessions focusing on problem solving and perspective taking
	· Not specified

	8
	*Vuori et al., 2012

	· Organisations (n=43) were invited to participate via letter, and meetings were arranged to inform them about the study
· 15 agreed to participate
· 2 more were recruited via word of mouth
· Those who filled in T1 surveys from within the organisations became participants 
· 
	Workshop components:
· Active learning
· Role playing
· Social modelling
· Gradual exposure
	· 2 trainers from participating organisations were trained by the researchers and delivered the training to participants over 5 4 hr sessions or 3 full days.
· Trainers were trained free of charge

	ONGOING PERSONAL RESOURCE BUILDING STUDIES


	9
	Koolhaas et al., 2010
	· Workers ≥45 yrs from different departments of the University Medical Center of Groningen, and the University itself
· Supervisors within proposed departments were invited to participate, and their workers were subsequently invited to participate, creating supervisor-worker dyads.
· Control supervisors will be trained in future if the intervention proves successful
	Focus on:
· changing workers’ awareness & behaviour 
· improving supervisor support
· improving use of HR professionals and occupational health tools 
· Supervisors in the intervention condition received training (2 workshops 2 weeks apart) before the intervention in problem-solving strategies and supportive techniques for helping workers
· Workers completed a workbook which identified problems to working sustainably, and discussed these with supervisors, creating a 1 yr action plan
	Not specified

	10
	Schelvis et al., 2013
	· Two schools recruited, and these schools chose an experimental group (one dept.) based on needs they identified
· Matched control groups were selected by the researchers (matched on dept. size, age of employees, and type of work)
	· Participatory action approach using the Heuristic Method (HM)
· HM aims to optimise occupational self-efficacy and organisational efficacy 
· Needs assessment identifies what hinders and stimulates ‘happy’ working and informs the development of an action and implementation plan
· Group sessions facilitate reflection and action planning
	·  Not specified

	11
	Shaw et al., 2014
	· General workforce announcements (email, posters, flyers)
· Workers with at least one chronic physical health condition (>6 months) and willing to explore strategies to help deal with health related issues at work, such as aches and fatigue  
	· Employer-sponsored psycho-educational self-management group intervention programme (several workshops, 10hrs total)
· Focus on work habits, expressing needs, applying problem solving strategies, dealing with negative thoughts and emotions about work
· 5 on-site but after hours 2 hr workshops planned over 2-3 months
· Controls will be offered a one day workshop after the end of the study
	· Specially trained facilitator – psychologist or clinical social worker)

	12
	Yuan et al., 2014

	· Participant recruitment open to the public, via magazines, websites, HR depts., the Employers’ Federation of Hong Kong
· Controls will be offered the programme after the intervention finishes
	4 web-based training sessions (1 session per week), each targeting one of the PsyCAP components (hope, efficacy, optimism, resilience):
· ‘Hope’ training involves goal-setting
· ‘Efficacy’ training involves expressive writing (e.g. on personal mastery experiences at work)
· ‘Optimism’ training involves exploring attitudes and negative thoughts 
· ‘Resilience’ training involves re-evaluating risk for adversity & planning to control it and overcome obstacles

	None (all online)



	JOB RESOURCE BUILDING INTERVENTIONS

	13
	*Cifre et al., 2011
	· Researchers met with supervisors of an enamel manufacturing company to explain the aim of the study and the intervention
· Supervisors administered the surveys to their employees and these were returned to the researchers in sealed envelopes
	Action-Research approach, involving:
· Supervisor role-redesign initiated via a one-to-one interview between the supervisor of the intervention department and a manager
· Increasing employee awareness of job training completed which was provided by the organisation
· Increasing job training
	Top management of the participating organisation e.g. one of the managers explained to employees what training they had received over recent years

	14
	*Coffeng et al., 2014 
	· Via team leaders from 19 depts of a Dutch financial provider. 
· Study communicated to everyone via top management and team leaders
	· Combined social and 
environmental intervention (3 depts) compared to a social environmental only intervention (7 depts), a physical environmental only intervention (3 depts), and no intervention (6 depts)
· The Social environmental condition consisted of group motivational interviewing (GMI) by team leaders. 3 x 90 min GMI sessions conducted 3 weeks apart (6 weeks in total) to stimulate physical activity and relaxation and enhance self-regulation of behaviour
· The physical environmental condition consisted of the creation of Vitality in Practice zones (e.g. coffee zones, meeting zones)
· The combined condition consisted of both of the above
	· GMI-professionals trained team leaders in GMI (2 days) so team leaders in the GMI intervention condition could use GMI with their team 

	15
	Kawakami et al., 2012
	· Recruited from registered monitors of a web survey company in Japan
	· Intervention group had access to the University of Tokyo website for Stress Management and Education on Depression (UTSMed) to see if this information website was effective in improving WE at 1m and 4 m follow up
	None – intervention involved a website

	16
	Martinussen et al., 2012
	· Questionnaires were distributed to work places by a contact working in each of 6 geographical areas, based on an estimate of the no. of people working with children and adolescents in those areas
· The author notes it is possible not all potential participants received a questionnaire
	· Nine specific courses offered to employees of 1-2 days length (e.g. training on collaboration between services, in the use of instruments and interventions etc)
· Inter-professional teams created to assess the need for local interventions & to co-ordinate local treatment programmes
	· Course providers

	17
	*Naruse et al., 2014
	· Three home health agencies employing Home Visiting Nurses (HVNs) were selected as the intervention group based on their interest in applying a skill mix to their home visits.
	· Skill-mix intervention -  HVNs offered an assistant on community visits
· Assistants from the intervention agencies worked on weekdays attending home visits with HVNs when requested
· Each assistant received an educational programme first, detailing how to provide help.
	· Nurse managers provided the educational programme for assistants
· Assistants provided the help

	18
	Rickard et al., 2012
	· The survey was distributed to all registered nurses and midwives at two major city hospitals in the Northern Territory, via central admin systems
	· Nursing workload tool implemented to facilitate workload assessment & roster audits
· Increased staff numbers to address shortfalls
· increased supervision
· increased access to development and training opportunities
· recruitment campaign
	NA

	LEADERSHIP TRAINING INTERVENTIONS

	19
	*Angelo & Chambel, 2013 
	· Not reported how the organisation was recruited
· 4 intervention districts
· Employees were informed about the study via their supervisors
· N=137 (33 supervisors, 104 of their employees)
	· Diagnosis phase consisted of a 10 day observation and focus groups at the HQs of the 4 intervention districts
· Intervention consisted of a 3 day stress management workshop for supervisors
· Educational component of the training involved discussing topics such as stress, occupational health, coping strategies etc.
· Action component of the training involved creating problem-solving teams to design and implement action plans to manage stressful situations e.g. returning to work after a critical incident, how to create peer support
	· Study author conducted the diagnosis observation and focus groups and the 3 days of training with supervisors

	20
	*Biggs et al., 2014 
	· 76 leaders within two organisational regions of a large, Australian state police service were invited to participate if they ranked above sergeant level
· 6 participants couldn’t attend due to roster conflicts
· All employees in the 2 regions were invited to complete surveys pre- and post-intervention 
	The intervention had 3 parts:
· i) 360 degree review process completed by intervention participants, their supervisors, and their direct employees 
· ii) action-learning workshops conducted over 5 days, involving education about leadership styles, effective communication, and strategic leadership, and a practical project (e.g. implementing a ‘change strategy’)
· individual coaching for intervention participants (leaders) throughout
	· External consultant from the organisation

	21
	*Kmiec, 2010 
	· 2 of 14 business units were selected by convenience, due to operational and logistical constraints
· A senior HR manager helped identify groups which were as similar as possible 
· HR managers recruited teams via an announcement
· A production dept formed the intervention group (N=34, including 2 managers) and a Maintenance dept (N=33, including 2 managers) formed the control
· All employees within the depts. were invited to participate (42% of all employees in the organisation)
	· Involved leaders only
· Intensive programme, including education, skills practice & self-coaching
· Method was based on the book, ‘The Savvy Manager: 5 skills that drive optimal Performance’ (Flagello & Dugas, 2009) and involved  blended learning i.e. classroom teaching & online learning
	· Not specified, presumably the author

	22
	*Rigotti et al., 2014 
	· Teams from public and private organisations were recruited individually 
· Leaders and their employees in both intervention and control organisations were invited to fill in the surveys
· 11 teams in Germany took part in the intervention (N=115)
· Matched controls were reportedly easy to find
	· The intervention was developed by the researchers
· Lectures on work & health, co-operation, SMART goals etc for all participants
· Separate training for leaders, including observations of leaders in team meetings, feedback on observations, individual coaching
	· 

	23
	*Rigotti et al., 2014
	· As above
· 17 teams in Sweden took part (N=353)
· Matched controls were reportedly easy to find

	· As above
	· By inference, the authors

	ONGOING LEADERSHIP TRAINING INTERVENTIONS


	24
	White et al., 2014
	· Stratified sampling used
· 9 intervention wards from 7 hospitals (N=253), which formed all of the intervention wards in the programme
· Intervention Wards were identified by the Project Lead in each Productive (intervention) Ward
· All staff on intervention wards were surveyed, not just nurses
· Purposive sampling used to select matched control wards, based on ward size and specialty
· Intervention and control wards were from a range of specialties, including both acute and non-acute clinical care wards
	· QI programme, the Productive Ward, designed to utilise ‘lean’ improvement techniques, i.e. those improving the efficiency of processes by minimising ‘unnecessary’ steps, maximising desired outputs
Intended to:
· increase the amount of time nurses spend in direct patient care
· improve staff and patient experience
· make structural changes to wards to improve their efficiency in terms of time and money
	· Not specified

	HEALTH PROMOTION INTERVENTIONS

	25
	*Aikens et al., 2014
	· Participants were drawn from a sample of 600 Dow employees who had completed a health risk assessment in the preceding 6 months and were ≥18 yrs of age 
· Participants were emailed with the project details and of the 135 who responded, 90 were randomly selected to participate
	· Virtual mindfulness sessions over 7 weeks
· Homework
· Progress tracking survey
· E-coaching
	· A board certified internal medicine physician, with training in integrative medicine and MBSR

	26
	*Biggs, 2011 

	· 3 custodial correctional centres formed the intervention group, chosen as they represented metropolitan and regional centres with a diverse range of offenders and claimed the highest rates of psychological stress in 2002/3
· Employees rostered to work on the same days that the intervention was planned to occur were invited to participate
· Employees not rostered to work were asked to register interest in participating in the workshops. It was intended that the workshops be repeated, however, this was not possible due to organisational constraints 
	· Participatory action research:
· 6 workshops involving psycho-education and CBT-based skills training (topics included: stress at work, coping with stress, social support, career development, harassment, bullying and violence at work & work-life balance)
	· Two experienced university researchers (one of which was the study author)

	27
	*Calitz, 2013

	· 25 participants working as social workers, who had completed the needs assessment, and who could attend the workshops, were selected to form the comparison (n=14) and intervention (n=11) groups 
	· 2 days of group sessions providing psycho-education on topics such as WE, job satisfaction, burnout and stress. 
· Active learning exercises conducted in sessions and toolkits provided containing resources such as articles, web links and self-help manuals.
	· Not specified but presumably the author

	28
	*Hengel, et al., 2012

	· Construction workers contracted by 6 companies specialising in house, commercial or industrial building
· Top management of each company were recruited and committed to the project in writing, and support the participation of their workers in work time
· Managers informed all supervisors about the project aims
· The researchers informed all workers via an oral presentation and handing out information letters
	· Individual training sessions to lower physical workload
· Rest-break tool
· Group empowerment sessions
	· Occupational physical therapist
· Empowerment trainer (therapist)

	29
	*Imamura et al., 2015
	· All workers in one company and workers in three departments of another company were invited to take part between Sept-Oct 2011.
· Inclusion criteria: 20-60 yrs of age; employed full-time by the company; and having access to a PC
· Exclusion criteria: having a major depressive episode in the past month; having lifetime bipolar disorder; having 15+ sick leave days due to mental health problems in the past 3 months 
	· Web-based
· Based on a Manga (Japanese comic) story
· Weekly 30 min training sessions in CBT-based stress management skills for 6 weeks
· Components: self-monitoring; cognitive restructuring; relaxation; assertiveness; problem solving
· Voluntary homework at the end of each session encouraged
	· 5 trained Clinical Psychologists provided feedback on submitted homework

	30
	*Strijk, et al., 2013
	· All workers aged ≥45 yrs, and working ≥16 hrs a week, from two academic hospitals (Amsterdam & Leiden) were invited by post

	· Personal Vitality Coach
· Vitality exercise programme (yoga & aerobic)
· Free fruit
	· Qualified, yoga instructor
· Fitness instructor
· Personal Vitality Coach

	31
	*Van Berkel, et al., 2014
	· Via communication channels such as intranet, internet, posters and e-newsletters
· Support was sought from supervisors and directors
· Workers were invited by email
· In one organisation, a hard copy of an invitation was distributed to participants 

	· 8 week group mindfulness training
· Goal-setting homework 
· individual e-coaching
· Free fruit and veg snacks
· Buddy system
· Supporting materials (e.g. web page, logbook)
	· 4 certified mindfulness trainers who were members of the Society of Mindfulness-Based trainers in the Netherlands and Flanders
· Assume these trainers also provided the e-coaching

	ONGOING HEALTH PROMOTION INTERVENTIONS


	32
	Ebert et al., 2014
	· Participants were intended to be recruited (Jan-May 2014) via the homepage of a large health insurance company in Germany, all regional offices of the insurance company, and adverts in newspapers and a ‘members-journal’
· The invitation extends to all eligible participants, not just members of the insurance company
· Those who applied to participate should have received an online information letter 
· Those meeting the inclusion criteria were randomly assigned to groups (employees >18yrs, with scores higher than 22 on the Perceived Stress scale (PSS, 1 SD above the mean), amongst others)
· Exclusion criteria included not being employed, past diagnosis of psychosis or dissociative symptoms, and a suicide risk (>1 on item 9 of the BDI)

	Three groups: 
1. minimal guided iSMI
2. unguided iSMI
3. waiting list control
· All groups have access to treatment as usual 
· 2 components: problem solving and emotion regulation
· 8 sessions covering psycho-education, problem solving, emotion regulation, planning for the future and a booster session (after 4 weeks)
· 8 further, optional modules offered, which are integrated into sessions 2 to 6, & include time management, rumination, worrying, psychological detachment from work, sleep hygiene, rhythm & regularity of sleeping habits, nutrition & exercise, organisation of breaks during work, & social support
· Each session is 45-60 mins
· Participants advised to take 1-2 sessions a week
· Sessions include texts, exercises, testimonials, audio and video clips
· Daily online stress diary encouraged
· Homework
· Adapted to the individual via responsive web design
· Can receive motivational texts & exercises on mobile phones (e.g. relaxation exercises)
· Unguided iSMI group are not supported by an e-coach but have a contact for technical queries
· Minimal guided iSMI group have an e-coach (trained psychologists) who monitor and support participants’ adherence to the programme, & provide feedback on demand
	· E-coaches – trained psychologists who will follow standard guidelines

	33
	Wiezer et al., 2013
	·  Not specified 
	· Intervention group receives standard training, plus the game
· Control receives standard training without the game
· Game consists of two scenarios, each 20 mins
· One scenario is more challenging than the other
· Game usually played in pairs, to stimulate discussion around decisions, as part of the training
· Feedback provided for why targets were / were not reached
· Results of all couples discussed in a group
Game particulars:
· Set in a Mexican restaurant
· The manager (gamer) manages 6 employees, their job demands and resources and their personal ambitions.
· Balance between demands and resources influences employee WE & stress level, their work quality, no. customers, and the financial returns of the restaurant
· Manager interventions alter balance of demands, resources etc. 
· Events occur to which the manager has to react
	· The researchers


*Studies included in meta-analyses (K=20)
a Type of document: P=Published in a peer reviewed journal; UnP=Unpublished; G=Grey literature; T=PhD / MA thesis
 bDesign: R=Randomised allocation at the individual-level; CR=Cluster randomised allocation at the level of departments / units; RM = randomised matched groups; RMP=randomised matched pairs; NR=Non-randomised allocation 
NOTES: dept.=department; yr(s)=years; min(s)=minutes; PsyCAP=Psychological capital; ACT=Acceptance commitment therapy; CBT=Cognitive behavioural therapy; GMI=Group motivational interviewing iSMI=internet and mobile based stress-management interventions
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	Ref
	WE outcomes measured
	WE measure 
	Other outcomes measured
	Key conclusions

	
	
	
	
	
	Work engagement
	Other outcomes

	PERSONAL RESOURCE BUILDING INTERVENTIONS

	1
	Bishop, 2013
	Work engagement
	UWES-17
	None
	· Significant increases in the post-intervention WE scores were found; the most significant increases were in vigour and absorption. 
	· Results suggest that leadership strategies aimed at improving WE using caring theories have a significant positive impact.
· The themes indicate the value in building positive work relationships, sense of belonging and teamwork, as well as a space to gain emotional support. 
· An unintended finding was the need to reassess 12 hr shifts.

	2
	*Carter, 2010
	Work engagement
Vigour
Dedication
Absorption
	UWES-9
	· Task-specific self-efficacy in workplace
· Work-related performance (no. appointments made & no. products sold)
	· WE decreased over time for both intervention and control groups
· WE decreased significantly more for control group than intervention group
· WE significantly correlated with performance level, task-specific self-efficacy, Appointments made and Products sold
	· Number of appointments made and products sold increased
· Decreased task-specific self-efficacy

	3
	*Chen et al., 2009 
	Vigour
	UWES-17
	· Means efficacy for ERP
· Social support
· Perceived control
· Quantitative workload
· Qualitative workload
· Satisfaction with IT
· Exhaustion
	· No interaction effect of vigour was found across time and group.

	· Significant increase in ‘means efficacy’ in intervention group
· Greater dissatisfaction and exhaustion in the control group

	4
	Iljntema, 2014
	Work engagement
	UWES
	· Hope
· Self- Efficacy
· Resilience
· Autonomy
· Personal growth
· Task performance
· Environmental mastery
· General Health
	· Results not yet available but preliminary results indicate positive increases in WE
	· Results not yet available but preliminary results indicate positive increases on outcome variables

	5
	Maclean, 2013
	Work engagement

	UWES
	· Psychological Flexibility
· Value based living
· Mental Health
· Job satisfaction
· Anxiety and Depression
· Absenteeism
	· No difference in outcomes was measured between those who received ACT and those who did not

	· No effects observed. 

	6
	*Ouweneel, et a.l, 2013

	Work engagement
	UWES-9
	· Positive emotions
· Self-efficacy
	· Positive effects seen for those initially low in engagement, but not for those medium or high in engagement  
	· Stronger increase in positive emotions and self-efficacy in intervention group


	7
	*Sodani et al., 2011 
	Work engagement
Vigour
Dedication
Absorption
	UWES-17
	None
	· Significant positive changes in the experimental group compared to the control group, for WE, vigour, dedication and absorption
	NA

	8
	*Vuori et al., 2012

	Work engagement 

	UWES-9

	· Career management preparedness  
· Depressive symptoms 
· Exhaustion 
· Mental resources 
· Intention to retire early 
· Integrity of the intervention

	· No effects observed
	· No effects observed

	ONGOING PERSONAL RESOURCE BUILDING STUDIES


	9
	Koolhaas et al., 2010
	Work engagement
	UWES-9
	· Work ability
· Vitality
· Productivity (Quantity & quality of work performed daily)
· Fatigue
· Psychosocial work characteristics (job demands, decision authority, skill discretion, & social support
· Work attitude
· Self-efficacy
	NA – ongoing study, protocol only available
	Data not yet collected

	10
	Schelvis et al., 2013
	Work engagement
Vigour
	UWES-9
	· Need for recovery
· Job demands and resources
· Work ability
· Job satisfaction
· Commitment
· Health
· Sickness absence
· Burnout
· In-role performance and knowledge and skills
· Willingness and ability to prolong working life
· Productivity
· Occupational self-efficacy
· Organisational efficacy
· Locus of control
· Extent bothered by parent and pupil (mis)behaviour
· Work-life interference
· Knowledge of institutional policy and perception of educational quality
	NA – ongoing study, protocol only available
	Data not yet collected 

	11
	Shaw et al., 2014
	Work engagement
	UWES-17
	· Work limitation
· Work-related fatigue
· Job satisfaction
· Self-efficacy
· Turnover intention
· Sickness absence
· Healthcare utilisation
· Perception of work environment

	NA – ongoing study, protocol only available 
	Data not yet collected

	12
	Yuan et al., 2014

	Work engagement
	UWES-9
	· PsyCAP
· Well-being
· Depressive symptoms
· Work productivity
· Medical costs (self-report of amount spent in past month)
· Time costs (self-report of time spent on the website training)
	NA – ongoing study, protocol only available
	Data not yet collected

	JOB RESOURCE BUILDING INTERVENTIONS

	13
	*Cifre et al., 2011 
	Vigour
Dedication
	UWES-17

	Job demands:
· Overload
· Low role clarity
· Role conflict
Job resources:
· Autonomy
· Organisational support climate
· Organisational innovation climate
· Organisational training
Personal resources: 
· Professional self-efficacy
· Perceived competence
Psychosocial well-being:
· Work satisfaction
· Flow at work
Burnout:
· Burnout
· Emotional exhaustion
· Cynicism
Other:
· Job-related anxiety and depression
	· Positive, non-statistically significant, incremental effects on vigour and dedication compared to the control group

	· Positive, incremental effects on innovation climate (a job resource), and personal self-efficacy and perceived competence (personal resources), when compared to a control group

	14
	*Coffeng et al., 2014 
	Work engagement
Vigour
Dedication
Absorption
	UWES-17
	· Presenteeism
· Absenteeism
· Work performance
	· Combined intervention demonstrated a non-statistical decrease in dedication 
· Physical environmental intervention demonstrated a non-statistical increase in absorption
	· Decrease in contextual performance in the combined intervention
· The social environment intervention indicated an increase in task performance
· The authors do not recommend implementing the interventions

	15
	Kawakami et al., 2012
	Work engagement

	UWES-9
	None
	· Statistically significant increase in WE at four month follow-up 
amongst those who had 
low work engagement at 
baseline (small effect size)
· For those with low WE, information on cognitive-behavioural techniques may have been the most
useful 
	NA

	16
	Martinussen et al., 2012
	Work engagement
	UWES-9
	Job demands:
· Workload
· Work conflict
· Work-family pressures
Job resources:
· Autonomy
· Social support
· Collaboration
Others:
· Exhaustion
· Perceived service quality
	· Burnout and WE were predicted by job demands and resources, after controlling for demographic variables and participation in the intervention 

	· Collaboration increased significantly in the intervention group compared to the comparison group, but did not increase the perceived level of service quality
· Collaboration possibly increased due to practice-based changes
· Lack of effect on perceived service quality
· Service quality was predicted by collaboration


	17
	*Naruse et al., 2014
	Work engagement
	UWES-9
	None
	· Non-statistically significant increase in WE observed which suggests the intervention might improve the WE of home visiting nurses
	NA

	18
	Rickard et al., 2012
	Work engagement
	UWES-9
	Psychological health:
· Occupational distress
· Emotional exhaustion
Work outcomes:
· job satisfaction
Job resources:
· supervisor support
· co-worker support
· job control
· opportunity for professional development
Job demands included:
· workload
· conflict with colleagues
· lack of staff support
· inadequate emotional preparation to deal with patients and their families
· death & dying
System capacity
· flexible culture
· Consultation and preparation (involving participants in change)
· Psychosocial safety climate
· communication
	· There were no significant changes in WE
t changes in 
	· Significant reduction in psychological distress, emotional exhaustion and job demands
· Significant improvement in job satisfaction and job resources no
· Significant improvement in system capacity (flexibility, communication)
 

	LEADERSHIP TRAINING INTERVENTIONS

	19
	*Angelo & Chambel, 2013 
	Vigour
Dedication
	UWES-17
	Job demands:
· Chronic demands
· Acute demands
Job resources:
· Social support of colleagues & supervisors
Burnout:
· Emotional support
· Cynicism
	· Vigour increased marginally

	· Significant increase in social support 
· Marginally significant increase in chronic demands 
· No significant effect on burnout

	20
	*Biggs et al., 2014 
	Vigour
Dedication
Absorption
	UWES-9
	· Job demands
· Strategic alignment (perceived awareness, importance of organisations’ strategic priorities & how job aligns with them)
· Perceived work-culture support
· Perceived organisational leadership (support and effectiveness)
· Job satisfaction
· Turnover intentions
· Psychological strain
	· Positive effect on subordinates perceptions of work-culture support and strategic alignment which had a positive effect on WE
	· Positive effect on subordinates perceptions of work-culture support and strategic alignment had a positive effect on job satisfaction 
· Work-culture support increased
· Chronic demands increased


	21
	*Kmiec, 2010 
	Work engagement
Dedication
	UWES-17
	None
	· Both WE and dedication were higher in the intervention group compared to the control and the differences between the groups increased over time.  
· No significant differences were observed across time within each group.

	NA

	22
	*Rigotti et al., 2014 
	Work engagement
	UWES-6 items
	Job stressors:
· Workload
· Cognitive demands
· Emotional demands
Job resources:
· Role clarity
· Autonomy
· Meaning of work
Leadership:
· Transformational leadership
· Authentic leadership
· Fair leadership
· Health promoting leadership
Well-being:
· Irritation
· Job exhaustion
· Somatic stress
· Sickness absence
· Sickness presence 
· Occupational self-efficacy
· Team climate
	· Borderline significant results between group and time for WE

	· On-the-job training led to positive changes in leadership behaviour, but no sustainable effects were observed
· Self-efficacy and team climate improved
· Self-efficacy remained higher at follow up
· Leadership behaviour explained additional variance in employee well-being (WE & job exhaustion) beyond individual perceived leadership 


	23
	*Rigotti et al., 2014
	As above
	As above
	As above
	· No significant effects on WE observed

	Other results as above, plus:
· Increases in role clarity and autonomy were observed
· Managers perceived ‘team collaborative’ and ‘team integration’ to be ideal outstanding leadership behaviours


	ONGOING LEADERSHIP TRAINING INTERVENTIONS


	24
	White et al., 2014
	Work engagement
Vigour
Dedication
Absorption

	UWES-17
	Not reported
	· Modest but significant difference in WE between groups.
· Modest, but significant differences observed in vigour, dedication and absorption 
· Employment grade and clinical speciality were significantly related to WE and its components, with clerical and nursing staff, and those in elderly specialties, demonstrating higher scores. 
	NA

	HEALTH PROMOTION INTERVENTIONS

	25
	*Aikens et al., 2014
	Physical strength
Cognitive liveliness
Emotional energy
	Shirom Vigour Scale
	· Perceived stress
· Resiliency
· Mindfulness

	· Non-statistical increase in vigour observed.
	· Significant decreases in perceived stress
· Increases in perceived mindfulness and resiliency

	26
	*Biggs., 2011 

	Vigour
Dedication
Absorption
	UWES-17
	Job resources:
· Supervisor support
· Colleague support
· Job control
Work demands:
· Organisational stressors
· Operational stressors
· Demands
Well-being:
· Anxiety / depression
· Work-related burnout
· Social dysfunction
Coping strategies:
· Change situation coping
· Accommodation coping
· Avoidance coping
· Symptom reduction coping
Others:
· Equal opportunities
· Mentoring
· Perceived gender culture
	· No significant effects of the intervention were observed in relation to WE 
	· No significant differences were observed between groups on burnout, psychological strain, job-related resources, equity, demands or stressors.

	27
	*Calitz 2013

	Work engagement
Vigour
Dedication
Absorption
	UWES-17
	None
	· Significant differences were observed for dedication and vigour across time
· Improvement was greater after 4 weeks
	NA

	28
	*Hengel, et al., 2012

	Work engagement
Vigour
Dedication
Absorption


	UWES-9

	· Social support at work
· Physical workload
· Need for recovery
	· No effects observed

	· An adverse effect on physical workload at 6 months was noted (it was statistically higher)
· No effects observed on social support or decreasing the elevated need for recovery

	29
	*Imamura et al., 2015
	Work engagement
	UWES-9
	· Work performance
· Sick leave days during the past 3 months
· Depression
	· Small, significant effects at 3 and 6 months
	· Borderline statistically significant effect on sick leave days during the past 3 months
· No significant effect on work performance
· Change in depression partly mediated the effect of the intervention on WE, but not sick leave days

	30
	*Strijk, et al., 2013
	Work engagement
Vigour

	UWES-17

	· General vitality
· Productivity
· Sick leave
	· No significant differences in vigour or WE between groups at either 6 or 12 months.
· 12 month favourable effect of yoga and workout subgroups on vigour, but this wasn’t statistically significant.
· Significant relationship for the high compliance yoga group, on work-related vitality
	· Significant, positive relationship for the high compliance yoga group on general vitality
· The positive effect on general vitality was higher for those who complied highly with both the yoga and workout sessions

	31
	*Van Berkel, et al., 2014
	Work engagement

	UWES-17
 
	· Mental health
· Need for recovery
· Mindfulness
	· No significant effects observed for WE at either 6 or 12 months
	· No significant differences in mental health, need for recovery or mindfulness at either 6 or 12 months


	ONGOING HEALTH PROMOTION INTERVENTIONS


	32
	Ebert et al., 2014
	Work engagement
	UWES-9
	· Perceived stress
· Depression
· Presenteeism
· Absenteeism
· Effort-Reward Imbalance
· Emotional exhaustion (burnout component)
· Work limitations
· Work ability
· Resilience
· Cost-effectiveness 
	Ongoing study
	NA

	33
	Wiezer et al., 2013
	Work engagement
	UWES – version not reported
	Not reported
	Ongoing study
	NA


*Studies included in meta-analyses (K=20)
NOTES: NA=Not applicable; UWES=Utrecht Work Engagement Scale; WE=Work engagement 



[bookmark: _Toc468286059]Appendix 4d: Study quality characteristics for all studies included in the systematic review and meta-analyses (K=33)

	
	
	Selection bias
	Performance bias
	Detection bias
	Reporting bias

	
	Ref
	Random assignment? 
	Clear method of random sequence generation?
	Allocation concealment?
	Nature of control group
	Blinding of participants and personnel?
	Blinding of outcome assessment?
	Are all outcomes reported?

	
	
	
	
	
	Type of control / comparison group 
	Ways the control group differs
	
	
	

	PERSONAL RESOURCE BUILDING INTERVENTIONS

	1
	Bishop, 2013
	N
	NA
	N
	No comparison group present
	N/A
	N
	N
	Y

	2
	*Carter, 2010
	Y
	N
	Unclear
	Matched comparison group
	Not reported.
	N
	N
	Y

	3
	*Chen et al., 2009 
	Y
	N
	Unclear
	
	No significant differences between groups
	N
	N
	Y

	4
	Iljntema, 2014
	Y
	N
	Unclear
	Info not available 
	Info not available
	N
	N
	Y

	5
	Maclean, 2013
	N
	NA
	N
	Comparison group
	· No signif. diffs in terms of age or gender
· Job satisfaction was signif. higher in the intervention group
· Median number of days absent higher in control group 

	N
	N
	Y

	6
	*Ouweneel, et al., 2013

	N
	NA
	Unclear
	Self-selected comparison group

	Education level different but this had no effect on positive emotions, self-efficacy or WE.
	N
	N
	Y

	7
	*Sodani et al., 2011 
	Y
	N
	Unclear
	
	Not reported.
	N
	N
	Y

	8
	*Vuori et al., 2012

	Y
	Y
	Y
	Control
	No statistically significant differences in demographics or outcome measures


	N
	N
	Y

	ONGOING HEALTH PROMOTION INTERVENTIONS


	9
	Koolhaas et al., 2010
	Y - Cluster randomised at supervisor level
	N
	N
	Control group
	Ongoing study.
	N
	N
	Ongoing study

	10
	Schelvis et al., 2013
	N
	NA
	N
	Matched control planned 
	Assessing differences between groups  planned
	N
	N
	Ongoing study

	11
	Shaw et al., 2014
	Y
	Y
	Y
	Participants not yet recruited
	Ongoing study. 
	Y
	Y
	-

	12
	Yuan et al., 2014

	Y
	N
	N
	Not yet recruited
	N/A
	N
	N
	Ongoing study

	JOB RESOURCE BUILDING INTERVENTIONS 

	13
	*Cifre et al., 2011 
	N
	NA
	N
	Other organisational depts
	· Control higher in work overload at T1 & T2. 
· Control perceived better quality training at T1. 
	N
	N
	Y

	14
	*Coffeng et al., 2014 
	Y
	Unclear
	Y
	3 groups:
Social condition only;
Physical condition only;
No intervention 
	· No signif. diffs.
	N
	N
	Y

	15
	Kawakami et al., 2012
	Y
	N
	Unclear
	N
	· Signif. more males in control group
	N
	N
	Y

	16
	Martinussen et al., 2012
	N
	NA
	N
	Comparison group
	Not assessed - no pre-test measures   
	N
	N
	Y

	17
	*Naruse et al., 2014
	N
	NA
	N
	24 home health agencies
	· No signif. diffs on demographic variables
	N
	N
	Y

	18
	Rickard et al., 2012
	N
	N
	N
	No control group
	NA
	N
	N
	Y




	LEADERSHIP TRAINING INTERVENTIONS

	19
	*Angelo & Chambel, 2013 
	Y - by district, not individuals
	N
	N
	· Waitlist control
· 3 units of the 7 unit organisation (4=intervention group)
	· No signif. differences in terms of demographics
· Control reported significantly higher social support

	N
	N
	N

	20
	*Biggs et al., 2014 
	N
	NA
	N
	· Police officers who did not work directly with the intervention participants or participate in the intervention
	· Rank and tenure of the intervention group was significantly higher
· Intervention group significantly lower on supportive leadership and work-culture support
	N
	N
	N

	21
	*Kmiec, 2010 
	N
	NA
	N
	Non-equivalent - managers within one ‘Maintenance’ business unit within the manufacturing firm
	Not tested
	N
	N
	N

	22
	*Rigotti et al., 2014 
	N
	NA
	N
	Matched control group for each of the 11 intervention groups, based on field of work (e.g. social services, school), type of work-related tasks, and team size
	Differences observed between groups at baseline but not tested statistically
	N
	N
	N

	23
	*Rigotti et al., 2014
	N
	NA
	N
	10 matched control groups for the 16 intervention groups, based on field of work, type of work-related tasks, and size

	Differences observed between groups at baseline but not tested statistically
	N
	N
	N

	ONGOING LEADERSHIP TRAINING INTERVENTIONS 


	24
	White et al., 2014
	N
	NA
	N
	Matched on ward size and specialty
	Specialty and employment grade differed between groups at 12 weeks into the intervention. Continuing study. 
	N
	N
	N




	HEALTH PROMOTION INTERVENTIONS

	25
	*Aikens et al., 2014
	Y
	Computer algorithm
	N
	Wait-list control
	Not discussed
	N
	N
	Y

	26
	*Biggs, 2011 

	N
	NA
	N
	2 control groups: i) matched custodial group; & a ii) non-matched, non- custodial group
	· More females, fewer shift workers and fewer previous physical health claims in the non-custodial control group than in the other two groups
· The custodial control group scored lower on a particular style of coping than the intervention group
· The non-custodial control group was significantly higher in autonomy, reported greater equal opportunities between males and females and mentoring opportunities, and lower on stressors. They were also younger with shorter organisational tenure. 
	N
	N
	N

	27
	*Calitz 2013

	N
	NA
	NA
	Comparison group
	Not reported. 
	N
	N
	Y

	28
	*Hengel, et al., 2012

	Y (cluster randomisation at dept. level, before baseline)
	N –carried out by an independent researcher
	N
	Randomised control group
	· No significant differences between groups regarding age, gender, profession, or outcome measures
· The intervention group were higher educated
	N
	N
	Y

	29
	*Imamura et al., 2015
	Y
	Independent biostatistician created a permuted block random table which was password protected and blinded to the researcher.
	N
	Randomised, received emailed non-CBT stress management tips & provided with one e-session for stress management along with intervention group. Had access to employee assistance programme also.
	No significant differences in demographic characteristics.
	N
	N
	Y

	30
	*Strijk, et al., 2013
	Y
	Random Allocation Software used by an independent researcher
	N
	Randomised control group
	No significant differences found between groups on any of the variables
	N
	Y
	Y

	31
	*Van Berkel, et al., 2014
	Y
	Computer-generated randomisation sequence
	N
	Randomised control group
	No significant differences between groups; both were highly educated, and the majority were women

	N
	N
	Y

	ONGOING HEALTH PROMOTION INTERVENTIONS 


	32
	Ebert et al., 2014
	Y
	Computer-based random integer generator
	Unclear - during the randomisation process only
	Randomised control group
	Not yet recruited
	N
	N
	Study not yet started

	33
	Wiezer et al., 2013
	N
	NA
	N
	Case-control group
	Not yet recruited
	N
	N
	Study not yet started


*Studies included in meta-analyses (K=20)
NOTES: NA=Not applicable; signif=significant; N=No; Y=Yes; T1=Time 1; T2=Time 2; T3=Time 3


[bookmark: _Toc468286060]Appendix 4e: Study quality characteristics for all studies included in the narrative systematic review and meta-analyses continued

	
	Ref
	Response rate 
	Intervention described in appropriate detail?
	Are the participant numbers at each time point reported?
	Are objective measures present?
	Are subjective measures present?
	Attrition bias

	
	
	
	
	
	
	
	Intervention attrition rate

	Are those who completed the intervention compared to those who didn’t? 
	Findings from comparing dropouts to finishers
	Reasons for attrition

	PERSONAL RESOURCE BUILDING INTERVENTIONS

	1
	Bishop, 2013
	-
	Y
	Y
	N
	Y
	-
	N
	-
	-

	2
	*Carter, 2010
	85% (T2); Int:95%; Con:75% 
	Y
	Y
	Y
	Y
	-
	N
	
	-

	3
	*Chen et al., 2009 
	Unclear
	Y
	Y
	N
	Y
	-
	N
	-
	-

	4
	Iljntema, 2014
	Int=97.1%;
Con=50.8%
	N (not yet published)
	N (not yet published)
	N
	Y
	Int:32.5%
Con:39.7%
	Not reported, but study not yet published
	-
	Not yet published

	5
	Maclean, 2013
	76% (T2)
	Y
	N
	N
	Y
	24% (across T2 & T3)
	N
	No signif. differences
	· Sickness
· Bad weather
· Bereavement
· Heavy workload
· Competing work demands

	6
	*Ouweneel, et al., 2013

	18% (T2)
	Y
	Y
	N
	Y
	82-83%
	Y
	· Dropouts scored significantly lower on self-efficacy, were lower in positive emotions, and WE and differed significantly on age (younger), gender (female) and education level (lower)
	-

	7
	*Sodani et al.,2011 
	-
	N
	Y
	N
	Y
	-
	N
	-
	-

	8
	*Vuori et al., 2012

	79.4% (T2);
85.4% (T3)
	Y
	Y
	N
	Y
	82-88%
	Y
	· At T3, dropouts were higher in exhaustion
· Career management self-efficacy was lower in the 6% no-shows than the rest of the int. group, and they were more often employed by government. 
· No differences in outcome measures

	-




	ONGOING RESOURCE BUILDING INTERVENTIONS


	9
	Schelvis et al., 2013
	Participants not yet recruited
	Y
	Ongoing study
	N
	Y
	-
	-
	-
	Planned

	10
	Shaw et al., 2014
	Participants not yet recruited
	Y
	Participants not yet recruited
	N
	Y
	-
	-
	-
	Not known if this will be considered

	11
	Koolhaas et al., 2010
	-
	Y
	Ongoing study
	N
	Y
	-
	Ongoing study
	Ongoing study
	Planned

	12
	Yuan et al., 2014

	Participants not yet recruited
	Y
	Ongoing study
	N
	Y
	-
	-
	-
	Planned

	JOB RESOURCE BUILDING INTERVENTIONS

	13
	*Cifre et al., 2011 
	58% (T1);
75.6% (T2)
	Y
	Y
	N
	Y
	0% 
	Y
	No significant differences regarding age and org. tenure.
	All 9 employees in the intervention responded at both time points 

	14
	*Coffeng et al., 2014 
	35% (T1);
85% (T2); 80% (T3)
	Y
	Y
	N
	Y
	15%
	N
	-
	In general, reasons for attrition were as follows:
· Moving job
· Lack of motivation
· Lack of time
· Lack of trust
· Maternity leave
· Sickness in family
Specific to the social condition, reasons included:
· Low support from management
· Lack of time
· Resistance from employees (as cited by team leaders)
Specific to the physical condition, reasons included:
· Lack of time
· Difficulty using the physical zones created
· Lack of motivation

	15
	Kawakami et al., 2012
	Int:86 (T2);
Con:91% (T2); 
Int:78 (T3);
Con:87% (T3)
	N
	Y
	N
	Y
	14-22% across time
	N
	-
	-

	16
	Martinussen et al., 2012
	34%
	Y
	Y
	N
	Y
	NA 
	NA
	N/A
	-

	17
	*Naruse et al., 2014
	77.4% (T1); Int:86.4% (T2);
Con:77.4% (T2)
	Y
	Y
	N
	Y
	13.6%
	Y
	Dropouts were younger, and had less home visiting nursing experience
	-

	18
	Rickard et al., 2012
	Int:13.7% (Hosp 1, T1); 20.3% (Hosp 2, T1);
21.4% (Hosp 1, T2); 
30.8% (Hosp 2, T2)
	Y
	Y
	N
	Y
	Unclear
	Y
	· The sample was compared to the wider hospital based nursing population and found to be representative in terms of age and gender
	· High staff turnover: 28-29% for Hosp 1 during the intervention; 33-45% for Hosp 2, compared to 31-32% for the whole nursing workforce

	LEADERSHIP TRAINING INTERVENTIONS

	19
	*Angelo & Chambel, 2013 
	-
	Y
	Y
	N
	Y
	Not reported
	N
	-
	-

	20
	*Biggs et al., 2014 
	42% (T1)
	Y
	Y
	N
	Y
	56%
	N
	-
	-

	21
	*Kmiec, 2010 
	Int:93.8%;
Con:67.8%
	Y
	Y
	N
	Y
	-
	N
	-
	-

	22
	*Rigotti et al., 2014 
	74% (Germany)
	Y
	Y
	N
	Y
	Con:45.8%
	Y
	Based on analyses between control group respondents across time, and control group non-respondents (i.e. these analyses do NOT involve the intervention group)
· Dropouts reported leaders to be less transformational and more abusive than the intervention group
· Dropouts reported less cognitive demands and less somatic stress symptoms
· Non dropouts tended to be women
· Non dropouts reported better well-being (e.g. higher autonomy, self-efficacy)
	Participation rate varied due to:
· Sickness absence
· Holidays
· Other absences

	23
	*Rigotti et al., 2014
	73% (Sweden)
	Y
	Y
	N
	Y
	Con:92.6%
	Y
	Based on analyses between control group respondents across time, and control group non-respondents (i.e these analyses do NOT involve the intervention group)
· Dropouts had higher workloads, more cognitive demands, and more opportunities for skill utilisation
· No significant differences with regards to age, gender or educational level
· Non dropouts reported better well-being (e.g. higher autonomy, self-efficacy)

	Participation rate varied due to:
· Sickness absence
· Holidays
· Other absences

	ONGOING LEADERSHIP TRAINNG INTERVENTIONS


	24
	White et al., 2014
	Int=71%
Con=63%
	N
	Y
	N
	Y
	-
	-
	-
	-




	HEALTH PROMOTION INTERVENTIONS

	25
	*Aikens et al., 2014
	22.5% (T1;)
Int:81.8% (T2); 
70.5% (T3)
Con:71% (T2 & T3); 

	Y
	Y
	N
	Y
	5.3% (T2)
	Not discussed
	· Those who completed 75-100% of the course material had a 30% greater effect size at post intervention than the ITT group and a 16% greater effect size than those who’d completed 50%. 
· By 6 months, those who’d completed 75-100% of the course had an effect size 12.3% greater than the ITT group and 8.8% greater than those who’d completed only 50% of the course. This change was attributed to ongoing improvements in the latter two groups.
· The intervention group gave the programme an average satisfaction rating of 87%
	· 6 people didn’t start the intervention they were allocated to (13.6) due to work obligations and busy schedules
· 2 (5.3%) terminated the programme prematurely due to scheduling problems or work commitments

	26
	*Biggs, 2011 

	24.37% (T1)
	Y
	Y
	N
	Y
	
	Y

	· Lower vigour and dedication reported in dropouts
· Higher work-related burnout in dropouts
· Age and employment status differ between groups
	-

	27
	*Calitz 2013

	66.7% (T1)
	Y
	Y
	N
	Y
	-
	-
	-
	-

	28
	*Hengel, et al., 2012

	Int:73% (T2); 73% (T3); 76% (T4)
Con: 80% (T2); 
77% (T3); 70% (T4)
	Y
	Y
	N
	Y
	Int:30% (T3)
Con:24% (T3)

	Y
	Non-completers were higher educated than completers
	· Sick leave during measurement periods
· Redundancy

	29
	*Imamura et al., 2015
	47.5% (T1);
Int: 70.9% (T2);
Con:88.2% (T2);
Int:71.4% (T3);
Con:84.0% (T3)
	N: Mentions basing the intervention on a Manga (Japanese comic) story in the abstract but this isn’t mentioned anywhere in the paper. How does the Manga story relate to the iCBT intervention?
	Y
	N
	Y
	29.1 % (T2)
28.6% (T3)
	Not discussed
	Not discussed
	Authors report not assessing reasons for attrition

	30
	*Strijk, et al., 2013
	Int:79.8% (T2); 
68.8% (T3);
Con=77.7% (T2)
	Y
	Y
	N
	Y
	20.2% (T1-T2)
31.2% (T1-T3)

	Y
	No significant differences found between groups on any of the variables
	· No time
· No interest / motivation
· Health problems
· Change of job
· ‘Other’
· ‘Unknown’

	31
	*Van Berkel, et al., 2014
	Int=93.8% (T2 & T3);
Con=89.1% (T2); 
86.8% (T3)
	Y
	Y
	N
	Y
	9.1% (T3)
	Y
	· Compliance was not related to the intervention outcome
· Those with a low WE score at baseline reported almost a significant increase in WE at 12 months

	For the intervention group:
· Resignation
· No time
· Personal reasons
For the control:
· As above, plus dissatisfaction with the control
· Unknown reasons

	ONGOING HEALTH PROMOTION INTERVENTIONS


	32
	Ebert et al., 2014
	Aim to recruit 136 to each study group
	Y
	NA
	N
	Y
	NA
	NA
	NA
	· Potential dropout reasons to be measured 


	33
	Wiezer et al., 2013
	N
	Y
	N
	N
	Y
	NA
	NA
	NA
	NA


*Studies included in meta-analyses
*Studies included in meta-analyses (K=20)
NOTES: NA=Not applicable; N=No; Y=Yes; T1=Time 1; T2=Time 2; T3=Time 3; signif=significant; dept=department



[bookmark: _Toc468286061]Appendix 4f: Intervention implementation details for all studies included in the narrative systematic review and meta-analyses (K=33)

	No.
	Ref
	Implementation of the intervention
	Study limitations not already noted

	
	
	Fidelity 
	Compliance
	General notes
	

	PERSONAL RESOURCE BUILDING INTERVENTIONS

	1
	Bishop, 2013
	Not discussed
	Not discussed
	· Focus group held to determine what was beneficial about the retreat intervention
	· Small voluntary sample of older nurses from one community hospital therefore limited generaliseability


	2
	*Carter, 2010
	Not discussed
	Not discussed
	· Proposed corporate merger
· Economic downturn at T2
	· Performance measures relied on data provided by the participating organisation

	3
	*Chen et al., 2009 
	Not discussed
	Not discussed
	· Process of random assignment not reported
	· Measuring quality of measurement of IT usage is difficult

	4
	Iljntema, 2014
	Not yet published
	Not yet published
	· Process evaluation may well be presented in a forthcoming published paper / thesis
	· All self-report measures

	5
	Maclean, 2013
	Carried out as planned. All sessions were audio-recorded and competence and fidelity assessed by an ACT expert. 
	36% missed sessions
	· Intervention evaluation survey administered to participants – 72% said facilitation was ‘excellent’, 77% summarised the training as ‘very useful’, & 94% would recommend it to a friend.

	· Risk of bias due to Principal Investigator carrying out the intervention and conducting the analyses
· Gender imbalance (92% female in intervention group, 80% female in control)
· Small sample (Int=25, Con=20)
· Few participants reported high stress & low WE

	6
	*Ouweneel, et al., 2013

	NA
	NA
	-
	· Self-selection into intervention and control groups by self-registration online

	7
	*Sodani et al.,2011 
	Not discussed
	Not discussed
	· Participants suggested the content & presentation of the programme contributed to its success
	· Self-report measures

	8
	*Vuori et al., 2012

	Yes, the workshops were delivered as five 4 hr sessions or 3 full days. 
	· Checked to see if controls had read info provided
· 6% in the intervention group did not participate at all 

	· Potential crossover effects as participants are from the same organisation
	· Participants not screened or selected – many were female, white collar workers
· Self-report measures


	ONGOING PERSONAL RESOURCE BUILDING INTERVENTIONS


	9
	Schelvis et al., 2013
	Planned
	Planned
	· Detailed process evaluation planned
	· Process evaluation planned
· Experimental groups selected by the schools (one dept.), matched controls selected by the researchers (another dept., same school) -  potential for selection bias and crossover of intervention effects

	10
	Shaw et al., 2014
	Planned
	Planned
	· Randomisation procedure detailed
· Allocation concealed
· Process evaluation planned
	· Self-report measures

	11
	Koolhaas et al., 2010
	Planned
	Planned
	· Process evaluation planned
· Workers will be blinded to the intervention group their supervisors are in
· Workers filled in the questionnaire, not the supervisors who were taking part in the intervention
	· All self-report measures
· Variations between supervisors prior to training in terms of capabilities, experience, personality, readiness for change etc. 

	12
	Yuan et al., 2014

	Planned
	Planned
	· Outcome differences  between individuals with different levels of depression will be analysed
	· All self-report measures

	JOB RESOURCE BUILDING INTERVENTIONS

	13
	*Cifre et al., 2011 
	Not discussed
	Not discussed
	-
	· Selection area not based exclusively on T1 results
· Management selected the intervention area
· Low sample size

	14
	*Coffeng et al., 2014 
	· 60% (physical environmental condition)
· 83% (social environmental condition)
· Dose delivered (i.e. were all planned sessions / aspects delivered): 
92% (social condition)
88% (physical condition)
	Reach (attendance/ use of intervention at least once): 45% (physical condition)
76% (social condition)
	· Satisfaction = 6.9/10 for the combined intervention condition, 6 for the physical intervention, 7 for the social intervention

	· One group were 67% male and 57% highly educated, limiting generaliseability

	15
	Kawakami et al., 2012
	Not discussed
	· Only 50% or less of the intervention group accessed the web resource

	24% of the control obtained info about stress from elsewhere
	

	16
	Martinussen et al., 2012
	Not discussed
	Not discussed
	-
	· No pre-test measures restricting evaluation of the intervention effectiveness

	17
	*Naruse et al., 2014
	Not discussed
	Not discussed
	· Intervention agencies selected because they were ‘highly motivated’ to carry out the intervention
	-

	18
	Rickard et al., 2012
	Not discussed
	Not discussed
	-
	· Very small matched sample (n=13, hospital 1; n=19, hospital 2)

	LEADERSHIP TRAINING INTERVENTIONS

	19
	*Angelo & Chambel, 2013 
	Not discussed
	Not discussed
	-
	· Small sample size
· Lack of physiological, objective measures of stress 
· Lack of a 3rd, follow up time point

	20
	*Biggs et al., 2014 
	Not discussed
	Not discussed
	-
	-

	21
	*Kmiec, 2010 
	Not discussed
	Not discussed
	-
	First 30 days of intervention: 
· Pay and technical certification restructuring 
Last 30 days of 90 day intervention:
· plant fire occurred
· employees were working excessive overtime hours
· significant increase in physical labour
· increase in motivational and individual performance problems

	22
	*Rigotti et al., 2014 
	· Lack of internet and inability to reach phones led to difficulty communicating with some teams
· Heavy employee workloads made it difficult to schedule workshops
· Commitment varied depending on periods of restructuring and increased workload and time pressures
· Study teams came from different cities making it difficult to schedule workshops, and interventions were tailored to individual teams

	· Detailed breakdown of how many participated in each aspect of the intervention
· Every leader participated in at least one of the leader workshops and most participated in coaching sessions
· The number of teams which took part in each aspect of the intervention ranged from approximately 66% (for leader workshops and coaching sessions) to 100% (for team workshops, leader workshop III, & the observation component)
· Members of 3 intervention teams did not participate at all
· One team reported 8 members taking part
· For leaders, dropout was highest for the diary writing component 
· Variation between leaders regarding progress between workshops
	· Authors checked and confirmed that participants had not changed roles over the course of the intervention
· Detailed evaluation surveys were conducted 
· General satisfaction with workshops was indicated, and this was not dependent on which trainer conducted the workshop
Findings from post intervention interviews with leaders of both intervention and control groups:
· Leaders generally reported that the intervention had met its aim to change ‘leaders’ behaviour into a more rewarding and health supporting form’ (pg. 212)
· Leaders least appreciated diary writing
· Leaders’ positive evaluations of intervention goals were related to perceived quality and relevance of the intervention, and the engagement of leaders and their team. 
· 70% of leaders reported changes in work tasks for the team or themselves, during the intervention period
· 4 of 10 leaders named coaching as the most positive aspect (this was voluntary) & 3 named education on work, leadership and health
	· Additional, concurrent projects occurred in 6 organisations (e.g. smoking prohibition, new holiday regulations and planning, downsizing, introduction of new IT systems)
· 33% of leaders reported a lack of resources to fulfil tasks
· 54% reported ongoing construction work
· 59% moved during the intervention period
· All teams, except one, reported team changes, which were mostly enlargements
· In 6 intervention and 4 control teams other health promoting activities were ongoing
· Leaders named hindrances to intervention progress as being time & organisational restructuring


	23
	*Rigotti et al., 2014
	· Less variation across teams in how the intervention was conducted than in Germany

	· Detailed breakdown of how many participated in each aspect of the intervention
· Every leader participated in at least one of the leader workshops and most participated in coaching sessions
· The number of teams which took part in each aspect of the intervention ranged from approximately 50% (for diary writing) to 100% (for team workshops & the observation component)
· Variation between leaders regarding progress between workshops
· Less than 50% of leaders volunteered for coaching and only a little above 50% used the diary writing method for self-reflection
· Leaders had already participated in other leadership programmes, which may be why participation was lower than in Germany

	· Authors checked and confirmed that participants had not changed roles over the course of the intervention
· Detailed evaluation surveys were conducted
· General satisfaction with workshops was indicated
Findings from post intervention interviews with leaders of both intervention and control groups:
· Leaders generally reported that the intervention had met its aim to change ‘leaders’ behaviour into a more rewarding and health supporting form’ (pg 212), more so than in Germany 
· Leaders’ positive evaluations of intervention goals were related to perceived quality and relevance of the intervention, and the engagement of leaders and their team.
· Leaders rated the involvement of team members, and health as being the most important aspects of the intervention
· Feedback from workshop 1, regarding working conditions, leadership and health, was deemed the most important component
· The action plan created following workshop 1 was also deemed very important
· Leader workshops were valued 
· Positive effects described included improvements in leadership
	· Leaders reported that the time frame of the intervention was too long (16m), as there were too few activities with long gaps between them, making focus on the intervention difficult
· Several leaders reported lack of support from their direct managers
· Number of team members varied greatly, affecting their ability to participate fully


	ONGOING LEADERSHIP TRAINING INTERVENTIONS
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	White et al., 2014
	Not discussed
	Not discussed
	Not discussed
	· Cross-sectional study (though a 12 month follow-up is planned)
· Non-probability quota sampling for recruiting the control group
· Positive report bias from intervention group




	HEALTH PROMOTION INTERVENTIONS
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	*Aikens et al., 2014
	Both groups were predominantly meditation naïve; only one had prior MBSR experience
	· 17.6% completed 50% of the course material and attended ‘an average’ of 6.33 (of 8) class meetings
· The rest (82.4%) reported completing 75-100% of the material and attended, on average, 7.4 class meetings 
· Mindfulness exercises were practised less often as the weeks passed (range 4.5-3.8), but averaged 13 mins a day (1.5 hrs a week)
	· The company (The Dow Chemical Company) announced the largest layoffs in their history during this intervention; the first layoffs occurred two weeks before the baseline assessment and the second set of layoffs occurred during implementation of follow up measures
	· 12 month follow up was not completed to prevent overburdening employees

	26
	*Biggs, 2011 

	· Financial constraints and impracticality of removing staff from operational duties meant the time available to conduct the intervention was limited, and only 1 of each workshop per site was possible
· Exposure to the intervention was not uniform across participants as there was a high degree of disruption during sessions due to employees being called out of sessions to return to work / attend emergencies

	Not discussed
	-
	· High turnover and personnel relocations therefore response rate may not be accurate
· Not all surveys may have been delivered to potential participants due to reliance on internal mail system. 
· Limitation to which managers could engage with the intervention due to resource constraints
· Employees expressed mistrust throughout the intervention (e.g. intervention was a management attempt to modify employees)
· Dissonance between messages communicated through the intervention (e.g. to improve organisational communication) and managerial actions 
· ‘Project fatigue’ due to several concurrent smaller projects and scepticism that change could be produced by the intervention
· Author acknowledges possibility of crossover effects despite the groups being located on geographically different sites, perhaps via feedback based on survey results.

	27
	*Calitz 2013

	Not discussed
	Not discussed
	-
	· Self-report measures

	28
	*Hengel, et al., 2012

	· Rationale for the intervention was not perfectly conveyed by trainers e.g. physical therapist did not deliver all sessions individually and the empowerment trainer did not always involve the supervisor in the training sessions
	· 39% attended less than three training sessions
· Rest-break tool was filled in by less than half of workers
	· Effect sizes were not influenced by the number of attended training sessions
· Lower satisfaction with the empowerment trainer
· Low interest demonstrated in using the Rest Break Tool as difficulties were experienced in filling in a weekly status of fatigue and the advice was not always considered feasible in practice
· Workers suggested that involvement of supervisors and management could be useful in empowerment sessions
· It could help if management supported greater communication and allowed employees to ask for assistance, creating a shared responsibility between managers and their employees
· Carrying out advice offered during empowerment sessions was difficult to achieve due to the recession e.g. taking additional rest breaks when job security was threatened 
	· Study design was two armed (intervention vs control), therefore a separate evaluation of individual components of the prevention programme was not possible
· Loss to follow-up was higher than expected due to the economic crisis and health-related absenteeism of workers; one company had to lay off workers and offer the remaining workers a temporary part time contract
· Economic crisis may have decreased motivation to attend a prevention programme which didn’t obviously and directly affect productivity
· Fear of job loss may have caused lack of commitment to the intervention programme

	29
	*Imamura et al., 2015
	· The intervention was implemented online as planned
· Participants in the control group could have received information about the intervention from members of the intervention group, causing cross-contamination 
	· 64.8% (247) participants completed all six sessions
· 24.4% (93) submitted all 6 homework assignments
· Average number of homework assignments completed: 2.7 per participant
	No transferral of participants between groups occurred
	· All participants, in both groups, were mostly males, professionals, university graduates, and had their own PCs in the office or home. All participants should have had experience of using PCs and learning via online programmes. Generalisation of the results is thus limited. 
· Providing stress management tips to the control group may have weakened the effect of the intervention.
· All outcomes were self-report.

	30
	*Strijk, et al., 2013
	· 72.3% of planned yoga sessions provided
· 96.3% of all planned workout sessions provided
· 100% Personal Vitality Coach (PVC) visits
· Protocol time schedules for yoga and workout group sessions were partly followed; in Amsterdam, both were provided every work day; in Leiden, yoga was provided on 2 working days and workout sessions on 4 working days
PVC visits:
· mean number of items discussed was 4.3 (SD=1.2) out of 5.
· 88.8% of visits involved discussion of goal setting and obtaining confidence in achieving goals
· 78.2% involved feedback on goals
· 64% of meetings discussed barriers to achieving goals
· 65.1% of meetings discussed problem solving
· Amount each item was discussed varied between location and was significantly higher in Amsterdam for feedback on goals, barriers to achieving goals, and problem solving.
	Guided yoga sessions:
· Mean number of attended yoga sessions was 10.4/24 (SD=7.1), with an attendance rate of 51.7% (higher in Leiden)
· 70.6% attended at least one yoga session with no differences between location
Guided workout sessions:
· Mean number of attended workout sessions was 11.1/24 (SD=7.2), with an attendance rate of 44.8% 
· 63.8% attended at least one workout session, with attendance higher in Amsterdam
PVC visits:
· Mean no. PVC visits was 2.7 (SD=0.6), and was significantly higher in Amsterdam than Leiden)
· 89.6% attended at least one PVC visit, with no differences between location
· 52% attended all three components at least once, and the figure was higher for Amsterdam (59.2%) than Leiden (36.8%)
	Reasons for not attending yoga sessions included:
· Lack of time (most reported reason)
· Not liking yoga
· Health (e.g. musculoskeletal symptoms)
· Timing of sessions (esp. a problem in Leiden, where sessions were provided outside of working hours, and limited to 4 sessions a week)
Reasons for not attending a workout session were:
· Lack of time
· Workers perception they already exercised enough
· Not liking exercise
· Distance to sessions (cited by workers in Leiden)
Reasons for not attending a PVC visit:
· Time constraints
· Work obligations
Workers’ overall opinion and satisfaction with the intervention, rated on a scale of 1 (very bad) to 10 (excellent):
· Higher ratings for yoga and workout sessions were given by those who attended sessions in Leiden rather than Amsterdam (range 7.7-8.3 across both locations)
· Higher ratings for PVC visits were given by those in Amsterdam (M=7.1, Amsterdam, 6.5, Leiden)

	· Although upper management supported the interventions at both locations, in Leiden this support was not communicated in writing to supervisors and team leaders
· In Leiden, workers needed a bicycle or public transport to get to workout sessions resulting in a time investment workers were unhappy to give
· Workers in Leiden already appreciated yoga and exercised more than those in Amsterdam, suggesting sampling bias
· Training guidance was rated higher in Leiden, which was also an aspect workers considered important, which may be why attendance was higher in Leiden
· PVC sessions did not always follow protocol in Leiden, hence why visits may have been rated lower here 

	31
	*Van Berkel, et al., 2014
	· Mindfulness training was implemented well
· The e-coaching and homework components were not implemented well
· The principal mindfulness trainer reported that protocol was adhered to
· Trainers differed in how they supported the buddy system; one actively encouraged ‘buddy pairs’ to form as per protocol, whereas others only mentioned it or left it up to the group
· Trainers differed in how they handled the homework; one motivated participants to complete it, which was not part of the protocol.
· Barriers to adherence to protocol included: the healthy study population (no motivation to engage); the room (poorly furnished); changing group members and thus changing group dynamics; and a diversity in homework exercises which was too large

	Mindfulness component:
· 81.3% of subjects attended the mindfulness training at least once
· 54.5% were highly compliant (6+ of 8 sessions attended)
E-coaching:
· 30.4% accessed e-coaching at least once
· 1.5 emails were exchanged with the e-coach on average
· 6.3% were highly compliant with e-coaching (6+ emails exchanged)
· Low response to emails reported by the trainer
· Vacations of participants and trainers did not occur simultaneously, hindering email exchange
Homework:
· 53.6 mins were spent on homework on average per wk
· 8.0% were highly compliant with homework exercises
Other components:
· 68.8% reported accessing the free fruit provided
· 32.2% accessed the buddy system
· 4.5% used the lunch walking routes
· The booklet, audio CD and homework handouts were used ‘sometimes’, on average
· The intranet page and e-coaching logbook were used ‘seldom’, on average
Satisfaction with intervention:
· Appreciation of training (7/10 average) and e-coaching (6.8/10 average), and satisfaction with the quality of the trainer (76.1% were satisfied) and e-
coach (64.4% were satisfied), were significantly associated with compliance
· 67% considered the training useful, 54.8% found the homework useful and 47.8% found the e-coaching useful
· 67.4% viewed the number of training sessions as ‘just right’, 55.8% considered the number of e-coaching sessions ‘just right’ and 54.7% considered the amount of homework as ‘too much’
· The majority considered the training and e-coaching as worth the time investment, 47.6% considered the homework worthwhile


	· The training course was shorter (8 sessions) and less intense (1.5 hrs a session) than traditional mindfulness training courses (8-10 sessions, 2.5-3 hrs a session)
· Participants in the intervention were comparable with the source population in terms of age, but more women and those more highly educated participated
· Factors facilitating the completion of homework included social support at home
· A preference for email communication facilitated e-coaching
· Positive factors related to the provider included a good trainer-participant relationship, the ability to create a confidential group atmosphere, and a ‘mild’ attitude towards noncompliance with homework
· Conversely, a barrier to the intervention was a perceived poor trainer-participant relationship, leading to miscommunication and irritation
· Individuals reported not feeling at ease doing the exercises at work due to a lack of privacy and understanding by those not taking part
· Trainers were reported to differ in implementation, with some talking more or less, some focusing on negative rather than positive aspects, and some using ‘vague’ language
· Some participants felt the trainers weren’t responsive to e-coaching and didn’t enjoy it, and were disappointed that responses sometimes took a while to be sent
· More general facilitators of the programme included the fact it was free, and a positive immediate feeling following sessions
· General barriers to participation were the disappearance of the positive immediate effect with time, the unattractive layout of the e-coaching logbook, the lack of individual attention, the location of the free fruit, and the unclear and inconsistent communication about the programme  
	· The study population for MBSR is usually a patient group; it has not traditionally been used for health prevention and promotion, hence the healthy population in this study may have been too ‘well’ to experience the effects
· Working hours were not flexible, preventing some from participating
· Outsourcing of individuals, departments, job insecurity and reorganisations impeded motivation to comply with the programme
· Compliance and fidelity were measured by self-report only, which may be influenced by recall bias
· Women and highly educated workers were over-represented compared to the source population
· The content of the intervention was adapted for the target population with scientific professions, therefore the findings are limited to this group


	ONGOING HEALTH PROMOTION INTERVENTIONS

	32
	Ebert et al., 2014
	· Not planned
	· Not planned
	· Client satisfaction to be measured
· Cost-effectiveness of the intervention to be assessed
	· Many more measures assessed at T1 than at T2 or T3
· No objective measure of stress (cortisol)
· Self-report only
· Generaliseable only to those experiencing heightened stress

	33
	Wiezer et al., 2013
	Not planned
	Not planned
	-
	· Is the virtual world authentic, realistic and convincing? (ecological validity)


*Studies included in meta-analyses (K=20)
aFidelity refers to whether or not interventions were delivered as designed / planned
NOTES: NA=Not applicable; mins=minutes; T1=Time 1; T2=Time 2; T3=Time 3; dept=department


[bookmark: _Toc468286062]Appendix 5: Study 2 final staff questionnaire and cover sheet
 (Post-intervention, June-July 2015) 

For ease of reference, the question numbers pertaining to each of the variables measured in Study 2 are listed in the table below:

	Variable
	Question no.

	Social support
	4

	Influence in decision-making
	6

	Resources and demands
	2

	Work-related basic needs
	12

	Work engagement
	15

	Well-being
	13
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Quality of Hospital Care – Staff Questionnaire

Information Sheet




Dear colleague, 

Thank you for your interest in this research project.   We would like to invite you to complete a survey about your experience of working on ward **which will identify things that you feel are working well and areas where things could possibly be improved. The aim is to gather information that will help improve the working lives of staff and the care of older patients and their relatives.  

You may have seen a similar survey last year as it is part of a larger study being conducted by a collaborative partnership between X, De Montfort University, and The University of Sheffield on wards at X. Whether or not you have seen it before, we would be grateful if you would complete it as your responses are important to us. There is a £25 Amazon voucher to be won by one person on your ward who returns a completed survey.  Please return your completed survey by 24th July 2015 to be in with a chance of winning.

The anonymised survey findings will be analysed by the research team and will contribute to our understanding of staff experience across all the participating wards. Your answers will be kept strictly confidential and results will be presented completely anonymously. You will therefore not be identifiable in any reports or publications in which the results may be presented and no one will know who gave what response. By completing this survey you are agreeing to take part in this study. 

If you have any queries about this survey, or if you would like more information, please contact Jayne Brown on landline +44 (0) 116 201 3961, mobile 07881823529, or email jbrown@dmu.ac.uk. Thank you. 

The research team. 
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EnRICH Project - Quality of Hospital Care – Staff Questionnaire




Hi, in this questionnaire we are interested in the ward where you work and the ward team. Please answer every question, read them carefully and circle the number which best represents your views.  Your views are really important to us. Thank you.

	1
	The following statements refer to your  ward team.
Please indicate how much you agree with each of the following statements.
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	1
	Involving patients and their carers is considered very important on this ward
	1
	2
	3
	4
	5

	2
	We have a culture on this ward about caring for patients and supporting them rather than being about ‘doing tasks’
	1
	2
	3
	4
	5

	3
	Values and expectations for care are communicated to new members of the team
	1
	2
	3
	4
	5

	4
	The psychological aspects of care are highly valued on this ward.
	1
	2
	3
	4
	5

	5
	The team share an explicit philosophy of care
	1
	2
	3
	4
	5



	2
	These statements are about the resources and demands for your ward team. How much do you agree with each of these statements?
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	1
	There is too much work to do in too little time
	1
	2
	3
	4
	5

	2
	We are asked to do work without adequate resources to complete it 
	1
	2
	3
	4
	5

	3
	We cannot follow best practice in the time available
	1
	2
	3
	4
	5

	4
	We have to make trade-offs between the quality of work and cost savings 
	1
	2
	3
	4
	5

	5
	We have sufficient basic equipment and supplies to deliver good level of care
	1
	2
	3
	4
	5

	6
	There are adequate support services to allow us to spend time with our patients
	1
	2
	3
	4
	5

	7
	There are sufficient staff with the knowledge and skills to provide quality patient care
	1
	2
	3
	4
	5



	3
	These statements are about support within your 
ward team. 

	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	1
	Colleagues provide each other with emotional support.
	1
	2
	3
	4
	5

	2
	The emotional demands of care giving are acknowledged in this team
	1
	2
	3
	4
	5

	3
	Members of this ward team feel confident about the competence and abilities of other team members.
	1
	2
	3
	4
	5

	4
	There is a great deal of trust among members of the team
	1
	2
	3
	4
	5

	5
	The team can really count on each other to help out with any difficult tasks at work
	1
	2
	3
	4
	5

	6
	We work well with other members of the MDT
	1
	2
	3
	4
	5

	7
	There is good communication among people on the MDT
	1
	2
	3
	4
	5



	4
	These statements are about the SUPPORT YOU FEEL
YOU RECEIVE from colleagues. To what extent 
can you…

	Not at all
	To a small extent
	Neither great nor small extent
	To a great extent
	Completely

	1
	Count on your colleagues to listen to you when you need to talk about problems at work?
	1
	2
	3
	4
	5

	2
	Count on your colleagues to back you up at work?
	1
	2
	3
	4
	5

	3
	Count on your colleagues to help you with a difficult task at work?
	1
	2
	3
	4
	5



	5
	These statements are about decision making
 within your ward team.  

	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	1
	We can influence what goes on in the ward
	1
	2
	3
	4
	5

	2
	We have a say in how work is managed within the ward
	1
	2
	3
	4
	5

	3
	The team participate in decisions that affect them on this ward
	1
	2
	3
	4
	5

	4
	Team members have the freedom to make important work decisions
	1
	2
	3
	4
	5

	5
	We can determine how we do our work
	1
	2
	3
	4
	5



	6
	These questions are about the influence 
YOU have over decisions at work. To what 
extent…

	Not at all

	Just a little
	Moderate amount
	Quite a lot
	A great deal

	1
	Can you influence what goes on in your work area as a whole?
	1
	2
	3
	4
	5

	2
	Does your immediate superior ask for your opinion before making decisions affecting your work?
	1
	2
	3
	4
	5

	3
	Do you have the opportunity to contribute to meetings on new work developments?
	1
	2
	3
	4
	5



	7
	These statements are about improving practice
and skills within your ward team.
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	1
	Our team discusses performance objectives
	1
	2
	3
	4
	5

	2
	We discuss ways to make our team vision a reality
	1
	2
	3
	4
	5

	3
	Our team makes the time to share task related information
	1
	2
	3
	4
	5

	4
	When mistakes or errors happen we discuss how we could have prevented them
	1
	2
	3
	4
	5

	5
	The team takes the time to reflect on its performance
	1
	2
	3
	4
	5

	6
	We regularly take time to figure out ways to improve our care delivery
	1
	2
	3
	4
	5

	7
	We are given time and opportunity to develop new work skills
	1
	2
	3
	4
	5

	8
	Training and professional development is readily available for everyone
	1
	2
	3
	4
	5

	9
	Staff development is supported by an active programme of mentoring and clinical supervision where appropriate
	1
	2
	3
	4
	5



	8
	These statements concern how difficulties 
within your team are dealt with.
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	1
	People feel safe to be themselves in this team without fear of criticism, censure or feeling foolish
	1
	2
	3
	4
	5

	2
	This is a ward where it is safe to bring up problems and tough issues
	1
	2
	3
	4
	5

	3
	This is a team where anyone can challenge poor practice without fear of being rejected
	1
	2
	3
	4
	5

	4
	We handle differences of opinion between staff well here
	1
	2
	3
	4
	5



	9
	These statements are about leadership and
management on your ward. The ward manager…
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	1
	instils a sense of pride in our ward by focusing on what we do well
	1
	2
	3
	4
	5

	2
	inspires confidence by saying positive things about the ward
	1
	2
	3
	4
	5

	3
	ensures the interests of team members are considered when making decisions
	1
	2
	3
	4
	5

	4
	consults with the team about daily problems and procedures
	1
	2
	3
	4
	5

	5
	acts in a caring and supportive manner towards members of the team
	1
	2
	3
	4
	5

	6
	is clear and explicit about the standards of care expected
	1
	2
	3
	4
	5

	7
	takes initiatives to establish strong standards of excellence in care
	1
	2
	3
	4
	5

	8
	sets clear goals and objectives for this team
	1
	2
	3
	4
	5

	9
	is an on-going ‘presence’ on the ward – someone who is readily available
	1
	2
	3
	4
	5

	10
	actively coaches individuals to help them improve care delivery
	1
	2
	3
	4
	5

	11
	sets an example by involving herself / himself in hands-on patient care
	1
	2
	3
	4
	5



	10
	These statements are about support from
the Trust.
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	1
	This Trust has access to the resources it needs to get its work done
	1
	2
	3
	4
	5

	2
	This Trust provides good training opportunities
	1
	2
	3
	4
	5

	3
	It is easy for our ward to obtain expert assistance when called for
	1
	2
	3
	4
	5

	4
	Staff concerns and opinions are listened to and responded to by management in this Trust
	1
	2
	3
	4
	5

	5
	Staff in this Trust are treated with dignity and respect
	1
	2
	3
	4
	5

	6
	Employees are given authority to act and make decisions about their work
	1
	2
	3
	4
	5

	7
	People in the hospital are rewarded fairly for the work they do
	1
	2
	3
	4
	5

	8
	There are good career opportunities in this Trust
	1
	2
	3
	4
	5



Part 2 – About you and how you feel at work

	  11
	The following statements are about how you do your job.
	Totally disagree
	Disagree
	Somewhat disagree

	Agree
	Totally agree

	1
	I consult patients about changes to their treatment
	1
	2
	3
	4
	5

	2
	I take time to get to know patients as individuals
	1
	2
	3
	4
	5

	3
	I regularly discuss patients’ progress with them
	1
	2
	3
	4
	5

	4
	I encourage patient’s opinions about their care and treatment
	1
	2
	3
	4
	5

	5
	I encourage patients to talk about things that might be worrying them
	1
	2
	3
	4
	5

	6
	I show genuine concern and courtesy towards patients, even under the most trying situations
	1
	2
	3
	4
	5

	7
	I provide timely patient care
	1
	2
	3
	4
	5

	8
	Overall, I provide quality patient care
	1
	2
	3
	4
	5



	  12
	The following statements are about your personal experiences at work.
	Totally disagree
	Disagree
	Somewhat disagree

	Agree
	Totally agree

	1
	I feel like I can be myself at work.
	1
	2
	3
	4
	5

	2
	My duties at work are in line with what I really want to do
	1
	2
	3
	4
	5

	3
	I feel free to do my job the way I think it could best be done.
	1
	2
	3
	4
	5

	4
	I really master my duties at work.
	1
	2
	3
	4
	5

	5
	I feel competent at my job.
	1
	2
	3
	4
	5

	6
	I am good at the things I do in my job.
	1
	2
	3
	4
	5

	7
	At work, I feel part of a team.
	1
	2
	3
	4
	5

	8
	At work, I can talk to people about things that really matter to me.
	1
	2
	3
	4
	5

	9
	Some people I work with are close friends of mine.
	1
	2
	3
	4
	5




	 13
	The following words describe different feelings and emotions. Thinking of the past week, how much of the time has your job made you feel each of the following?
	Never
	A little of the time
	Some of the time
	About half the time
	Much of the time
	A lot of the time
	Always

	1
	Anxious
	1
	2
	3
	4
	5
	6
	7

	2
	Enthusiastic
	1
	2
	3
	4
	5
	6
	7

	3
	Dejected
	1
	2
	3
	4
	5
	6
	7

	4
	At ease
	1
	2
	3
	4
	5
	6
	7

	5
	Nervous
	1
	2
	3
	4
	5
	6
	7

	6
	Excited
	1
	2
	3
	4
	5
	6
	7

	7
	Depressed
	1
	2
	3
	4
	5
	6
	7

	8
	Calm
	1
	2
	3
	4
	5
	6
	7

	9
	Tense
	1
	2
	3
	4
	5
	6
	7

	10
	Inspired
	1
	2
	3
	4
	5
	6
	7

	11
	Despondent
	1
	2
	3
	4
	5
	6
	7

	12
	Laid-back
	1
	2
	3
	4
	5
	6
	7

	13
	Worried
	1
	2
	3
	4
	5
	6
	7

	14
	Joyful
	1
	2
	3
	4
	5
	6
	7

	15
	Hopeless
	1
	2
	3
	4
	5
	6
	7

	16
	Relaxed
	1
	2
	3
	4
	5
	6
	7



	  14
	How satisfied are you with each of 
the following aspects of your job?
	Extremely
dissatisfied
	Very dissatisfied
	Moderately dissatisfied
	Not sure
	Moderately satisfied
	Very satisfied
	Extremely satisfied

	1
	The recognition I get for good work
	1
	2
	3
	4
	5
	6
	7

	2
	The support I get from my immediate manager
	1
	2
	3
	4
	5
	6
	7

	3
	The freedom I have to choose my own method of working
	1
	2
	3
	4
	5
	6
	7

	4
	The support I get from my work colleagues
	1
	2
	3
	4
	5
	6
	7

	5
	The amount of responsibility I am given
	1
	2
	3
	4
	5
	6
	7

	6
	The opportunities I have to use my skills
	1
	2
	3
	4
	5
	6
	7

	7
	The extent to which my organization values my work
	1
	2
	3
	4
	5
	6
	7



	 15
	The following statements are about how you feel at work. 
	Never
	A few times a year or less
	Once a month or less
	A few times a month
	Once a week
	A few times a week
	Every day

	1
	I feel bursting with energy at work
	1
	2
	3
	4
	5
	6
	7

	2
	I feel strong and vigorous at work
	1
	2
	3
	4
	5
	6
	7

	3
	I am enthusiastic about my work.
	1
	2
	3
	4
	5
	6
	7

	4
	My work inspires me.
	1
	2
	3
	4
	5
	6
	7

	5
	When I get up in the morning, I feel like going to work.
	1
	2
	3
	4
	5
	6
	7

	6
	I feel happy when I am working intensely
	1
	2
	3
	4
	5
	6
	7

	7
	I am proud of the work that I do.
	1
	2
	3
	4
	5
	6
	7

	8
	I am immersed in my work.
	1
	2
	3
	4
	5
	6
	7

	9
	I get carried away when I am working.
	1
	2
	3
	4
	5
	6
	7



	 16
	These statements concern how you feel about your work. 
	Strongly
disagree
	Disagree
	Somewhat disagree
	Neither agree nor disagree
	Somewhat agree
	Agree
	Strongly agree

	1
	The work I do is very important to me
	1
	2
	3
	4
	5
	6
	7

	2
	The work I do is meaningful to me
	1
	2
	3
	4
	5
	6
	7

	3
	I am self-assured about my capabilities to perform my work activities
	1
	2
	3
	4
	5
	6
	7

	4
	I have mastered the skills necessary for my job
	1
	2
	3
	4
	5
	6
	7

	5
	I can decide on my own how to go about doing my work
	1
	2
	3
	4
	5
	6
	7

	6
	I have considerable opportunity for independence and freedom in how I do my job
	1
	2
	3
	4
	5
	6
	7

	7
	My impact on what happens in my department is large
	1
	2
	3
	4
	5
	6
	7

	8
	I have a significant influence over what happens in my department
	1
	2
	3
	4
	5
	6
	7



Part 4 - Background details

	About you and your job

	17
	How old are you?    ______years
	18    Are you male or female?
	Male
	
	Female
	

	19
	What is your current role?    
	Sister / Charge Nurse
	
	Staff nurse
	
	Healthcare Assistant
	

	
	
	Other
	
	
	
	
	

	
	
	If other, please state
	
………………………………………………………...........

	20
	What is your current band?

	
	1
	
	2
	
	3
	
	4
	
	5
	
	6
	
	7
	
	     8
	

	21
	Registered Nurses How long have you been qualified?
	1 yr or less
	
	2-5 yrs
	
	6-10 yrs
	

	
	
	11-15 yrs
	
	Over 
15 yrs
	
	
	

	22
	What is your highest level of qualification?
	GCSE
	
	A-Level
	
	NVQ or equivalent
	

	
	
	Diploma
	
	Degree
	
	Postgraduate degree
	

	
	
	If other, 
please state
	
…………………………………………………………………...

	23
	Do you manage other staff? 
	Yes
	
	No
	
	

	24
	Do you work full time or part time?
	Full time
	
	Part time
	
	

	25
	How long have you worked on this ward?
			years
			months

	26
	How long have you worked in this hospital?

			years
			Months



Part 5 – Evaluation questions

Based on questionnaires filled in by patients, carers and nursing staff on your ward last summer, ward teams identified areas they do well and areas which could be improved. A small number of people from each ward were supported to make changes. The following questions are about this project. 

27 Were you aware of the EnRich project before filling in this questionnaire?	
Yes	No
If you answered ‘no’ to the above question, please continue to the ‘comments’ box at the end of the questionnaire.
  
Have you taken an active part in the EnRICH project?		Yes	No

	28 If yes, in what way(s)?   Please tick all that apply.
	Yes
	No

	1
	Attended project workshops
	
	

	2
	Led the implementation of change on your ward
	
	

	3
	Tried to implement the changes encouraged by the project
	
	

	4
	Talked to others about the project
	
	

	5
	Encouraged others to take part in the project
	
	

	6
	Other (please specify):
________________________________________________________________
	
	



29 Do you think that the EnRICH project resulted in changes in the way care is delivered on your ward? 		
Yes	No
	30 Do you feel that the following things have improved on your ward due to the EnRICH project?
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	1
	The patients’ experience of care
	1
	2
	3
	4
	5

	2
	Staff morale
	1
	2
	3
	4
	5

	3
	The ability of the team to identify areas for improvement
	1
	2
	3
	4
	5

	4
	The opportunity to hear about new ways of working 
	1
	2
	3
	4
	5

	5
	Feeling that your ideas are heard 
	1
	2
	3
	4
	5




Thank you for completing this questionnaire. If you have any further thoughts or comments for the research team, please use the space provided and continue on a separate sheet if required.

	

























Thank you for your views, they are really important to us. PLEASE PLACE THE QUESTIONNAIRE IN THE ENVELOPE PROVIDED AND PLACE IT IN THE ENRICH PROJECT BOX ON THE WARD AS SOON AS POSSIBLE. 

If you have any further comments, or wish to discuss the project in any way please contact Jayne Brown Landline: +44 (0) 116 201 3961	Mobile: 07881823529 Email: jbrown@dmu.ac.uk.
Thank you.                                                                                                                                           


[bookmark: _Toc468286063]Appendix 6: Study 2 attendance record of nursing staff at the five core participatory intervention workshops

	No
	
	Workshop 1
	Workshop 2
	Workshop 3
	Workshop 4
	Workshop 5
	Total

	
	Attendees1
	03.09.14
	04.09.14
	05.09.14
	15.10.14
	16.10.14
	24.11.14
	25.11.14
	23.02.15
	24.02.15
	20.05.15
	21.05.15
	

	1
	Senior nurse2
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	N
	U
	9/11

	2
	Healthcare assistant
	Y
	Y
	Y
	Y
	N
	Y
	Y
	Left and replaced (did not attend)
	N
	Y
	Y
	8/11

	3
	Senior Nurse
	Y
	Y
	Y
	Y
	N
	N
	N
	Left and replaced (did not attend)
	N
	Ward left study3
	-
	4/11

	4
	Deputy Sister
	N
	N
	N
	N
	N
	N
	N
	N
	N
	Ward left study3
	-
	0/11

	5
	Sister
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	N
	Y
	Y
	10/11

	6
	Healthcare assistant
	Y
	Y
	Y
	N
	N
	Y
	Y
	N
	N
	Y
	Y
	7/11

	7
	Deputy sister
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	N
	N
	N
	N
	7/11

	8
	Healthcare assistant
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	N
	Y
	Y
	N
	9/11

	9
	Sister
	Y
	Y
	Y
	Y
	A/L
	N
	Y
	N
	N
	N
	Y
	6/11

	10
	Senior nurse
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	N
	N
	8/10

	11
	Healthcare assistant
	Not invited
	Not invited
	Not invited
	Y
	Y
	N
	N
	N
	N
	Y
	Y
	4/11

	12
	Healthcare assistant
	Y
	Y
	Y
	N
	N
	N
	N
	N
	N
	N
	N
	3/11

	13
	Senior nurse
	Y
	Y
	Y
	Y
	Y
	N
	N
	Ward left study4
	-
	-
	-
	5/11

	14
	Healthcare assistant
	Y
	Y
	Y
	N
	N
	N
	N
	Ward left study4
	-
	-
	-
	3/11

	15
	Deputy sister
	U
	U
	U
	Y
	Y
	Y
	Y
	N
	N
	Y
	Y
	6/11

	16
	Healthcare assistant
	U
	U
	U
	Y
	Y
	N
	N
	N
	N
	Ward left study5
	-
	2/11

	Total
	12/16
	12/16
	12/16
	12/16
	9/16
	8/16
	9/16
	3/14
	3/14
	5/13
	5/13
	


1This participant moved to another intervention ward part way through the intervention
2Participants 3 & 4 were on the same ward which left the study between workshops 4 & 5
3 Participants 13 & 14 were on the same ward which left the study between workshop 3 & 4
5 Participant 16 was on a different ward to the participants in notes 2 & 3 above, and this ward left the study between workshops 4 & 5 
Notes: Y=attended; N=did not attend; U=attendance status unknown; A/L=annual leave
97

384

image2.jpg
Job
Resources

+ M

Personal
Resources

"
+
_—
Satisfaction of
work-related
needs

P

Job Crafting





image3.png
H o4 - Caroline Knight_PhD_post

" s " O Current students—The Unio. % | M Inbox - carolineknight@sh.. % | 4
e IS st Deign  Lost  References  Mailings  Review Q Tell me wht yourwant to do Sgnin @ Share | F

% L. - ° X € ) (7@  hitps//mail. google.com/mail/u/0/inbox e || Q search
7y i -1 4| acobceoe AaB{LERE
z:) . A 0 s =
Pase ¢ B I U-akx X Figurestyle Headi ns Animati & Signin B e
. . IR B Bowr =E B 2
OETER TR IR YT TR SRR SARORE R M‘; | Outime Side. Notes Rendng | L Hondout Master | [ Grdines \ =1 o | Groysale NEI et | Date modified: 20/11/2016 1347
o L2035 6070080190101 Nommal Outine Siide Notes Reading lotes Zoom Fitto lew jtch  Macros e 29748 S - ore - y -
Navigation vXm View Sorter Page View [ NotesMaster [ Guides Window i Black and White Windows -~ e gtk Mail @ [ 150016455 < > o
R Presentation Views Master Views Show 5 Zoom Color/Grayscale Window Maros |~
Search document o Lo [ Mandy Robertson [MGT-PhD] Fwd: Research Collaboration Finder - P @ 12:31
| 16 1011411 2 10110 0181612000246 B0 1 112 116 1
i R 1 Date modified: 14/11/2016 1009 [ Mandy Robertson [MGT-PhD] Information About Submmission Deadlir 1025
Headings  Pages  Results — Size 578K Inbox
e g e o ] 2. &) Competence will mediate the relationship between influen =3ee [, St = Joumal of Organizationa Your proof of JOB2167 (manuscript submission ID: J 0210
31 The design of interventions. B engagement al thesis\Viva material Important ‘SIOP Visibility Committee SIOP Top Ten Workplace Trends for 2017 - Dear me. 28 Nov
32 Theimplementation ofnterv.. |~ 2.9 Competence will mediate the relationship between the per e AT Sent Mail ©  me, Malcolm (2) Contract for the two papers - yes. l2ts talk tomormow 28 Nov
B TE AT o S resources and demands and work engagement ize: Drafts
s e b 'd demands and work engagement e \ o B Customer Senices (2) [1addowres] Routine Maintenance Work - Fire Door ¢ 28 Nov
ummary and conclusion ) 2. g) Relatedness will mediate the relationship between social suf Authors: mgpl3ck rcles @ @ . . o e o
4 35 Study1 aims B ) Rt will mcinte th relationship beceen nfluen el thesis\Viva materil \WR Working Paper S [ Customer Senices lladdowres] Routine Maintenance Work - Shower He lov
351 The benefts of a combi... K X it More [ Doctoral Academy [pgr-announce] Cafe Scientifique special - "Nutrition 28 Nov
- engagemen
44 Partcipatory action research: A gr.. Size: 350 K8 T
21 Paricpatongactonreearche | 2.1 Relatedness will mediote thereltionship between the e R D C=rmf=imy CremrrEEE G S my-ED4ED 2y
P K resources and demands and work engagement H cnion research ‘Camlme - a [ Kiistin . me, Michael (1) [mgt-wp-phd] IWP Christmas party reloaded - Just ¢ 28 Nov
] = ¢ <
43 Study 2 sims and abjectives = Dot modified 29/0572015 1521 [ Email Mgt Events [MGT-PhD] Events: What's on at the Management § 28 Nov
45 Systematic Review of the effective... | : Size: 165 KB [ Caroline J Oates [MGT-PhD] Re: [SUCU All Members] Casual employ 28 Nov
4 51Introduction B SRR [ Sheffield Students' Union ‘Shining a Spotlight < SU Highlights, week 10 - Spo 27 Nov
511 Research objective  Figure 4.1 The work engagement model o be tested in Study 2, displ -
H [ Residence Life Residence Life Updates - 27/11/16 - Try something r 27 Nov
512 Work engagement defin... © hypothesised between job resources, work related basic needs, and N
513 Types of work engagern.. b : :] witingcomp@esrc.ac.uk Your entry to the ESRC Writing Competition (#8821 25 Nov
514 Outcomes of work enga.. B \ [ Malcolm G Patterson work and well-being:protection and recovery - Hi Jus @ 25 Nov
515 Implications for this revi.. E B A . [ me.. Malcolm, Jeremy (23)  Revised NHS intervetnion EJWOP paper - Yes. gooc @ 25 Nov
4 5.2 Method ] a — —
4 H N o me, Jeremy (3) Resources and demands scale - Ok, Il have a look, 25 Nov
521 The systemaic review pr.. |~
522 Coding of studies B / [ Mandy . Jeremy, me (10) Post Viva Examiners’ Report - Ok, great, thanks. Cz @ 25 Nov
4 53Results E N [ Emma Robinson 'DOP 2017 Programme Highlights! - We are fast apy 25 Nov
531 Search results B - [ Charlotte Ktteringham Laddow Meet and Greet Event - Tonight at 7pm: Joi. 25 Nov
532 Characteristics of the stu... N
s pens o £ [  me, Malcolm (4) Job resources building paper? - Ok, great, so anothe @ 25 Nov
b 534 Job resource building nt.. | % - [ Jason Heyes Fud: BURA Weekly Buletin, 25th November 2016 - 25 Nov
I 535 Leadership training inte... ] o [ University of Sheffield Help shape the future of the University and win £1,0( 25 Nov
b 5356 Health promotion interv... = [ me, Malcolm (2) Stanage cheese - Yes . you pass the farm on Birley 24 Nov
4 5.4 Summar
i £l o me JM (3) Q re: your Mindfulness 2016 article - Dear Hanneke. 24 Nov
541 Effectiveness of personal.. ]
542 Efectivencss o ob reso B [  me, Malcom (7) NHS paper - thought it read much better to be hone @ 23 Nov
543 Effectiveness of leadersh.. ] [ MZhuang, me (2) Thank you <3 - Thanks, see below ) Caroline Knigh 23 Nov
&
544 Effectiveness of health p... b [ Mandy Robertson (2) [MGT-PhD] Management School Christmas Party - 23 Nov
(DG SRS s El 1 ® Employability Team PAS (Postgraduate Advantage Scheme) opporturitic 23 Nov
Section:9  Page76 0f407 121969 words L% English (United Kingdom) S=E0 2 9o [ Writing, me, Malcolm (9) ESRC Witing competition reminder! - To be honest. @ 23 Nov

O m ‘@H ‘ @ ‘ n Sige s or1 (2 Enghn Uned Engaom = notes Wcomments |[E| 23 B T -k -+ 5% B3





image4.png
MEDLINE:
17 hits

WEB OF
SCIENCE:
409 hits

SCOPUS:
83 HITS

PROQUEST TROVE THESIS GOOGLE 4 records identified from other
(Dissertations, (Australian CANADA SCHOLAR sources

Theses and theses / PORTAL: 34 hits

Conferences) dissertations) 0hits

137 hits 34 hits

2010)

email contact

search alert

726 total records identified

634 records excluded, based
on screening of titles and
abstracts

688 records after
duplicates removed

15 records excluded:

® No measure of wark engagement
(n=6)

» Measure of work engagement did
not meet the inclusion criteria (n=4)

® No respanse to requests for access
(n=3)

» In a foreign language (n=2)

55 records followed
up for eligibility

33 studies included
in the systematic

review (from 40
records)

1 (Carter, 2010) through
searching a relevant book
chapter (Bakker & Leiter,

1 (ntema, 2013) through
searching the website of a
prominent researcher

1 (Rigoti et al., 2014) through

2 (White et al., 2014; Imamura
etal., 2015) through a weekly





image5.png
MEDLINE:
17 hits

WEB OF
SCIENCE:
409 hits

SCOPUS:
83 HITS

PROQUEST TROVE THESIS GOOGLE 5 records identified from other
(Dissertations, | | (Australian CANADA SCHOLAR:| | sources:
Th d theses / PORTAL 34 hit

soes an cees s 1 (Carter, 2010) through
Conferences) dissertations) ohits g
137 hits 34 nits 9

chapter (Bakker & Leiter,
2010)

1 (ntema, 2013) through
searching the website of a
prominent researcher

1 (Rigoti et al., 2014) through
emal contact

2 (White et al., 2014; Imamura
etal., 2015) through a weekly
search alert

726 total records identified

688 records after
38 duplicates
removed

634 records excluded, based
on screening of titles and
abstracts

55 records followed
up for eligibility

15 records excluded:

® No measure of wark engagement
(n=6)

» Measure of work engagement did
not meet the inclusion criteria (n=4)

® No respanse to requests for access
(n=3)

» In a foreign language (n=2)

33 studies included
in the systematic
review (from 40
records)

13 records excluded:

» Write-up stage (n=2)

» Protocol stage / ongoing (n=5)

® No pre-intervention measures (n=1)

» No control graup (n=2)

» Cross-sectional (n=1)

» Unable to obtain data to calculate
an effect size (n=2)

20 studies included in the
meta-analyses (from 27

records)





image6.emf
Regression of Time between study measurements (Weeks) on Hedges's g


Time between study measurements (Weeks)


Hedges's g


2.78


9.04


15.31


21.57


27.84


34.10


40.36


46.63


52.89


59.16


65.42


1.00


0.90


0.80


0.70


0.60


0.50


0.40


0.30


0.20


0.10


0.00




Regression of Time between study measurements (Weeks) on Hedges's g

Time between study measurements (Weeks)

Hedges's g

2.78 9.04 15.31 21.57 27.84 34.10 40.36 46.63 52.89 59.16 65.42

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00


image7.png
Rewuns g
se10 10 sanos st

(se10 Bupiodan) Bupiodal awpslas
(se10 uonUE) Efep BUI03N SjsidwoaUl

(510 UOIEIAR) JUBLISSaSSE BLITND 0 Bupu

(se10 saueunopad) suuDsiad pus sjuedioed o Buipulg
(se10 UoNIB|as) JuaLEaIUD? UoNEADINY.

(se10 uonaa|as) uojeiaUsE s3uaNbas wopuEy

siens 2014 | @ | @ | 9|0 || © | @@
w0 2014 @9 | @ | @O | @

82011 | @ |90 00 ® 0@
85203 @ |9 |0 | @@ | ®
caiz201:| @ | @ | @ | @

cater 00| @ | @ |0 |0 @ © @@
chen2000| @ | @ | @ || @@

cie 2011 | @ |9 |0 |® |0 ® @O

Coffeng 2014

Hengel 2012

imamura 2015 | @ | @ | @ | O |© |® | @ | @

kriec2010| @ | @ | O | O | O | O |® | @
naruse 2014 | @ | @ | @ | @O | @ (@@

ouweneel 2013 | @ | @ | @ | @ | @ | @

rigoti 2014 | @ | @ | @ |0 |0 |© | @ | @

Sodani 2011

sik2000 | @ | D |9 |® | @ || @ | @
vangerie 2014 | @ | D | OO | O OO O

voi 2012 @@ |00 ® 0|0





image8.png
Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (atrition bias)

Selective reporiing (reporting bias)
Other sources of bias

Study summary

il

% 2w 0% 8%

E

WlLow ek orvias

Unclear risk of bias

Wlah nskofvias





image9.emf
-3


-2


-1


0


1


2


3


0.0


0.2


0.4


0.6


0.8


Standard Error


Hedges's g


Funnel Plot of Standard Error by Hedges's g




-3 -2 -1 0 1 2 3

0.0

0.2

0.4

0.6

0.8

Standard Error

Hedges's g

Funnel Plot of Standard Error by Hedges's g


image10.png
C=Jloll

Wome | Wnset  Desin  Tanstions  Animatins  SideShow  Rewew  View
Sm o . BENNO- B #rina
> A A = 2, Replace ~
S B secion~ | B £ U S e K- A | A A [y select~
Cipboara Sies Font Faragrapn Drawing g
Sides | Outline x
i
9 month intervention
Baseline.data Post-intervention
collection data collection
2014 2015

24%
Sept

23-25%
Sept

46"
Nov

15/16"

Sept Oct

Ws1 Ws2

Project
launch

24/25"
Nov

9-11th
Dec

20227
Jan

16-18"
March

2224
June

23/24"
Feb

20/21*
May

Ws3 Ws4 WS5

Completion
event

Click to add notes

[EEEERTD





image11.png
BHS 0OF Mediation diagrams - PowerPoint ? @ -
HOME  INSEIRT  DESGN  TRANSIIONS  ANIMATIONS  SLDESHOW  REVEW | VIEW
ERE=lE =] Oue  ME Q[ Wesl 0R Bawen [ B €)@ hitps/mai googlecom/mail/u/ inbox
Outine Side Notes Resding e Handout Notes | ™ Norer zoom rro | 8 O New DO e P~
e e o e et o 0 s Ui Bk and it gy CE MOV Bl s B T
Mail ~ [¢] 1-500f4,561 <

© me, Jeremy (8) Questionnaire design - | will do, dorit worry, c2 16:09
HIP=N 5 Malcolm Patterson [mgtiwp-phd] Bryan & Bell - Hi If you have my 1655
Is’::;:d ® Jeremy Dawson [mgt-iwp-phd] WP meetings - Hi al, Following 1436
Hre=— Important © Mandy, me 2) [MGT-PhD] PhD Confirmation Reivew 12th Fet 1435
e ab = indirect effect i;ﬂstl [ me, Malcolm (5) Questionnaire design lecture slides - Yes | wz 13:17
. + s 5 Mandy Robertson [MGT-PhD] Fud: PhD Student Corference on 12:52
=N R Working Paper © Ann-marie, me (6) Accepted: IWP Conference PECE - Paper rev 10:59
More v O Eame) I hope everything is okay... - Hi Eva, That all s 3Feb
5— M B Eva, me, Samuel (6) MGT 682 timetable changes - Hi Eva, Thisall @ 3 Feb
Fa @coe - o © me, Samuel (3) Questionnaire design - Thanks very much San @ 3 Feb
6 © me.Kell, Annmarie (1) Advertising the WP PGR/ early career resera @ 3 Feb
= o me Eva3) Research methods seminar groups - HiEva, T @ 3 Feb
© Quaics Password Reset Request - To reset the passit 3Feb
U= Evelyn, me (2) Accepted: IWP Conference PECE - Paper rev 3Feb
[ Jayne . Malcolm, me (22)  From Jayne Brown - Great, thanks, see you tF 3Feb
8 5 Rachel, Helen, me (13) Motiations of sports vols - presentation to NG 2Feb
e 5 me, Amna, Malcolm (3) PSY308 Motivation seminar - A new one, appr @ 2Feb
X 5 Joumal of Occ. and Orga.  JOOP.16.0024 - Reviewer nstructions - [EMD @ 2Feb
NI=Y c [ Joumal of Occ. and Orga.  JOOP.16.0024 - Initation to review - [EMID-78 2Feb
Student Comms [students] Weeky Round-up Feb 2 - The wesh 2Feb
0[] c=¢’ +ab = total effect 5 Mandy Robertson [MGT-PhD] Revised RTSG Policy in particular 2Feb
5 WRDTC, me, Malcolm (5)  White Rose DTC Newslatter - DTC Matters - E 2Feb
©  me, Malcolm (3) Leadership lecturer - Ah good, thanks. On 2 F 2Feb
© me, Mandy (5) PGR progress review - | find that happens whe 2Feb
5 Mandy Robertson [MGT-PhD] Fud: [SUCU All Members] Claific: 2Feb
© Evelyn, me ) IWP catch up - Hi Lyn, fm really sory to hear 2Feb
© Daniella, me (2) Paper review session - Hi Daniela, | think | out 1Feb
[ me .. Penny, Ann-marie (10) WP conference PGR / early career researche 1Feb
© Daniella . me (8) Fud: IWP Conference PGRI Early Career Res 1Feb
P © Futureleam We'd like your feedback on the online course 1Feb

L= ¥ * o Maicomme® ____sionedoooressform-Greal thanks Qo Mon & 1Feh "

aments





image12.png
Intervention

I~ ~Cantrol

©
5 o L & L 5

aj01 10}
101jU02 ‘SSaUpaje|al Joj Sueaw [eulBlew pajewys3

Time 2

Time 1

Time point




image13.png
Intervention

I~ ~Cantral

T
Time 2

440
4307
420
410+
4,00
390

sjo
104 Bulljou0? ‘@susaduo Joj suesw [eutbew pejewns3

Time 1

Time point




image14.png
Intervention

I~ ~Cantral

5.80

ainus) [eydsoy 1oy
03U02 “YYH 0} SUBaW [e

5.40

Time 2

Time 1

Time point




image15.JPG
a=.29, p=<.001

Autonomy

ab=.21; CI-95%=.11-.37
ab,=.15; P)=.40

b=.72, p=<.001

Work

Social support

Covariates in the model: time and gender

¢’=.32, p=<.001

engagement





image16.JPG
a=.31, p=<.001

Influence on

Autonomy

ab=.22; CI-95%=.12-.39
ab=.17; P)=.45

b=.72, p=<.001

Work

decision-making

Covariates in the model: time and gender

¢’=.27, p=.002

engagement





image17.JPG
a=.42, p=<.001

Resources and
demands

ab=.32; CI-95%=.18-.50
ab,=.18; P)=.65

Autonomy

b=.77, p=<.001

N Work
=18, p=.143 engagement

Covariates in the model: time and gender





image18.JPG
Competence

ab=.05; CI-95%=.01-.17
ab,=.04; P)=.10

b=.50, p=.001

Work

Social support

Covariates in the model: time and gender

c’=.48, p=<.001

engagement





image19.JPG
Influence in

Competence

ab=.05; CI-95%=.01-.15
ab=.04; Pp=.11

Work

decision-making

Covariates in the model: time and gender

c’=.43, p=<.001

engagement





image20.JPG
Resources and

Competence

ab=.06; CI-95%=.01-.16
ab,=.03; Pp=.12

b=.56, p=.010

Work

demands

Covariates in the model: time and gender

c’=.44, p=.<.001

engagement





image21.JPG
a=.36, p=<.001

Relatedness

ab=.14; CI-95%=.05-.26
ab,=.10; P)=.26

Work

Social support

Covariates in the model: time and gender

c’=.39, p=<.001

engagement





image22.JPG
a=.30, p=<.001

Influence in
decision-making

Relatedness

ab=.12; CI-95%=.04-.24
ab.=.09; Pp=.25

Work

¢’=.37, p=<.001

Covariates in the model: time and gender

engagement





image23.JPG
ab=.06; CI-95%=.00-.16

Relatedness

b=.54, p=<.001

Resources and Work
demands engagement

Covariates in the model: time and gender





image24.png
The
University
Sheffield.





image25.png
W [E=REeE X

El 2leaciklde

ardiovascul O + & Facebook. M Inbox (1) - carolinekni... ] EnRICH questionnair... | &) UHL Logo T Welcome to Leicester,

oogle | @ search | - | o share B - | ore > = Carolne gt - X -

QI Pl @Mcatfee O]

‘

University Hospitals of Leicester





image26.png
B

DE MONTFORT
UNIVERSITY

LEICESTER





image1.png




