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Raphael M
. Herr                                                  O

rganizational Justice and Health

The research presented in this thesis aimed to investigate 

associations between organizational justice and employee 

health and biological functioning. 

 

Organizational justice is an occupational stressor that pertains to 

the perceived fairness at the workplace. It is a multidimensional 

concept that involves aspects like:

  

   Fairness of distribution of outcomes (i.e., salary and benefits)

   Fairness of decision-making processes 

   Fairness experienced in interpersonal interactions

 

TThis thesis presents data on the development and validation of a 

German organizational justice scale and presents data showing 

that organizational justice is related to subjective health and 

well-being. Furthermore, the research in this thesis investigated 

the relation of organizational justice with other job stress 

conceptualizations, investigated biopsychosocial pathways that 

may link organizational justice to health, and presents data 

shshowing that organizational justice may affect occupational 

groups (i.e., blue- vs. white-collar workers) differently. 
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Chapter 1 General introduction 

Background  

“Justice is sweet and musical; but injustice is harsh and discordant” 

Henry David Thoreau (1817- 1862), American writer and philosopher                              
(cited from Thoreau (1993, p. 28))  

Transgressions of fairness1 are able to elicit strong emotions, are material for literature and 

other artistic expressions, are claimed in protest and political campaigns, and serve as basis of 

law and jurisdiction. Aversion to inequity is no typical human characteristic; nonhuman 

primates have been shown to reject unequal reward as well (Brosnan & De Waal, 2003; 

Proctor, Williamson, de Waal, & Brosnan, 2013). Preference for adherence to fairness 

standards are speculated to be part of the genetic make-up, as it facilitates continued 

cooperation within a group and hereby indirectly aids survival of the individual (Beugré, 2009; 

Brosnan & De Waal, 2014). However, it seems likely that the specifics of judgments of fairness 

are learned from cultural or work environments (Beugré, 2009).  

Justice has come a long way from philosophical views – going back to Aristotle and Plato – to 

social science in the middle of last century. Philosophical approaches towards justice share a 

prescriptive orientation, which means that justice is regarded as a normative ideal, i.e., specify 

what people should do (Colquitt et al., 2005; Cropanzano, Goldman, & Benson, 2005). In 

recent years, this approach was supplemented by the descriptive approach of social scientists, 

which focuses on the description of the attitudes and behaviors concerning justice (Greenberg 

& Bies, 1992). Cropanzano et al. (2005, p. 63, emphasis in original) state that these theories 

are considered “descriptive because they articulate how people react to a given outcome, 

process, or interpersonal interaction. Something is ‘fair’ or ‘just’ not just it should be so but 

                                                

1 Justice and fairness are used interchangeably (Colquitt, Greenberg, & Zapata-Phelan, 2005), however, there are 

recent views arguing for a distinction of these concepts (Goldman & Cropanzano, 2014). 
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because some person or persons believe it to be”. According to this descriptive view the 

perception of fairness is important. Cropanzano et al. (2005) mention fairness perceptions of 

outcome, process, and interpersonal interaction particularly. These three terms are closely related to 

the three components of organizational justice; the perceived fairness at the workplace.  

Some researchers have specifically focused on organizational justice. The concept of 

organizational justice was originally developed in economic and social sciences and has 

established a particular focus on associations with psychology-relevant occupational outcomes, 

such as commitment, motivation, job satisfaction and performance (Colquitt, Conlon, 

Wesson, Porter, & Ng, 2001). In the last years organizational justice has increasingly gained a 

foothold in behavioral medicine. Elovainio, Kivimäki, and Vahtera (2002) were the first to 

identify organizational justice as an independent psychosocial predictor of key health 

parameters, like poor self-rated health, psychiatric disorders, and sickness absence. 

Subsequent studies confirmed these observations (for an overview Robbins, Ford, and Tetrick 

(2012)). The current thesis aimed to contribute to this literature by examining the association 

of organizational justice with hitherto not studied subjective health complaints. Moreover, 

contextual determinants and psychobiological consequences of fairness at the workplace are 

examined. This thesis therefore intents on an adjuvant integration of organizational justice 

conceptualizations into stress research. According to that, past theoretical considerations on 

organizational justice are connected to behavioural medicine. !

Ideas on organizational justice: an historical overview 

Organizational justice refers to fair treatment at work, however various theories and 

hypotheses have been developed to explain content and development of fairness judgments. 

Theory and research on organizational justice can be described in terms of four historical 

phases, or waves (Colquitt et al., 2005), which will be outlined below. 

For illustrative purposes, a hypothetical case study will be used: John Doe. He is 35 years old, 

has a university degree and is working in the sale office of a medium enterprise producing car 

components for 7 years. His boss is 7 years older and called Sam Sample. One of his 

colleagues is Donny Joe.  
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Distributive justice: fairness of outcome distribution  

What happens when John compares himself to Donny and realizes that Donny gets more 

money than he does, even though they do comparable work and have a comparable output in 

terms of quality and quantity? John likely feels treated unfairly. This type of injustice is called 

distributive injustice: the perceived fairness of the distribution of outcomes. 

The first distributive justice wave of theory and research on organizational justice spanned the 

1950s through the 1970s. Distributive justice deals with the fairness of outcome distributions. 

Homans (1961) – who coined the term distributive justice – defined social behavior as an 

exchange of goods, material, and non-material, such as symbols of approval or prestige. He 

argued that “if the costs of the members of one group are higher than those of another, 

distributive justice requires that their rewards should be higher too” (Homans, 1958, p. 603). 

The more people feel to be disadvantaged by the rule of distributive justice the more likely 

they are angry and dissatisfied (Homans, 1961).  

Adams (1965) further developed ideas about distributive justice in his equity theory by 

postulating that persons calculate an outcome to input ratio and compare their ratio to that of 

others. If the ratios differ, than inequity in the distributions of resources is perceived. Is the 

ratio of a person higher than the ratio of a referent other (Figure 1.1, panel b), this person 

should feel guilty, is the ratio lower (Figure 1.1, panel a), the person likely is frustrated or 

angry.  

Figure 1.1: Schematic representation of experiences in inequality ((a) and (b)) and equity (c) 

according to Adams (1965, pp. 280-281). O = output, I = input, p = denoting person, a = 

other 

!

!

According to the equity theory, people value fair treatment and get distressed by inequality 

and are therefore motivated to maintain justice (Figure 1.1, panel c). It further describes 

several strategies to restore the equality balance. For example, behavioural adjustment such as 

altering inputs and/or outcomes or leaving the relationship, or cognitive adjustments such as 
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cognitive distortion of inputs and outcomes or altering the perceived inputs or outcomes of the 

referent other, or changing the referent other.  

Some shortcomings of this theory have been raised. For example, ambiguity of outcome input 

definitions, unclear selection criteria for referent others and testability (Colquitt et al., 2005). 

Theoretical refinements which partly repaired these shortcomings came from Leventhal 

(1976), who argued that people use three major allocation rules to judge distributive justice: 1) 

equality (i.e., each individual the same), 2) equity (i.e., in accordance with contributions), and 3) 

need (i.e., in accordance with the most urgency).  

Perceived inequality of outcomes is thought to lead to distress, and the unequally distribution 

between input (effort) en outcomes (reward) forms the cornerstone of one of the best-

established work stress models, i.e., the effort-reward imbalance model (Siegrist, 1996, 2001) 

(for further discussion see section on comparisons between organizational justice and other 

models of work stress).  

Procedural justice: fairness of the decision making process 

Back to John and Donny: John might be angry because Donny gets more money and he 

figured out that Donny gets a larger pay-check because Donny’s overtime is paid whereas 

John’s overtime is not. Donny has made this arrangement with their boss, Sam Sample. John 

will feel treated unfairly, not only because the reward is unfair, but also because of the 

procedures leading to this reward. This latter type of justice is called procedural justice. 

The procedural justice wave has spanned from the mid-1970s to the mid-1990s. Procedural 

justice concerns perceived fairness of the procedures used in the decision making process 

(Folger & Greenberg, 1985). According to the instrumental control model of Thibaut and 

Walker (1975) employees judge their perceived procedural fairness on the basis of two types of 

control assessments: process control and decision control. The former refers to the control 

over the procedures in the decision-making process, i.e., having a ‘voice’. The latter one refers 

to the degree of control to influence the decision, i.e., having a ‘choice’. This theory was 

originally developed in legal settings which appears to be a rather specific organizational 

context (Blader & Tyler, 2005). 

Leventhal (1980) applied procedural justice concepts to non-legal settings and identified six 

rules of perceived procedural fairness. These are: 1) the consistency rule (i.e., consistency of the 
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procedures across time and employees), 2) the bias-suppression rule (i.e., absence of personal bias 

and favouritism), 3) the accuracy rule (i.e., decisions based on good and as much as possible 

information), 4) the correctability rule (i.e., modification or reversibility of decisions), 5) the 

representativeness rule (i.e., consideration of the interests of those affected by decisions), and 6) 

the ethicality rule (i.e., allocation procedures should be compatible to ethical standards).  

To apply these theoretical insights to the situation of John Doe: John observes that several 

procedural justice rules are violated (e.g., consistency of the procedures across time and 

employees, absence of personal bias and favouritism), however, he might hope for the 

correctability rule, and that his interest will be considered in the future. He might argue that 

procedural justice rules are violated and convince his boss that changes are needed to restore 

justice in the company. Or he might just say: “Hey boss, I want more money, Donny gets 

more and that’s unfair!” If his boss would reply: “C’mon, Johny, don’t be silly!” John would 

continue to feel unjustly treated. This time, however, because interactional justice principles 

are violated. 

Interactional justice: fairness in interpersonal interactions 

The last wave of theoretical development and refinement of justice, interactional justice, 

started in the mid-1980s and continues to today. The concept of interactional justice is based 

on four criteria for fair interpersonal treatment: 1) truthfulness (i.e., open, honest, and candid), 

2) respect (i.e., treating individuals with sincerity and dignity), 3) justification (i.e., providing 

adequate explanations), and 4) propriety (i.e., not making prejudicial statements or improper 

questions) (Bies & Moag, 1986). Noteworthy, there is no final consensus on whether 

interactional justice consists of two sub elements, namely interpersonal justice (i.e., fairness 

associated with a supervisor’s interaction with an employee) and informational justice (i.e., 

amount of information that a supervisor shares with an employee) (Colquitt, 2001). Also, its 

has been proposed that interactional justice is included in the concept of procedural justice 

(Cropanzano & Greenberg, 1997). 

Poor John might experience unfairness because of all three components of organizational 

justice. Table 1.1 presents an overview of the three justice dimensions with the corresponding 

rules.  

!
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Table 1.1: Overview of organizational justice components with rules for distributive 

(Leventhal, 1976), procedural (Leventhal, 1980), and interactional justice (Bies & Moag, 1986)

 

Integration of organizational justice theories 

The question, however, is how John arrives at the conclusion that he is treated unfairly. In the 

first years of the 21st century the integrative wave seeks to combine aspects of various 

organizational justice dimensions. There are three approaches to and conceptualizations of 

fairness judgments: 1) counterfactual, 2) group-oriented, and 3) heuristic conceptualizations 

(Colquitt et al., 2005).  

Counterfactual conceptualizations  

Counterfactual conceptualizations refer to a theoretical approach whereby persons are seen to 

judge a situation as fair or unfair depending on a hypothetical situation, which is contrary to 

the fact (i.e., counterfactual). Thus they might ask themselves: “what might have been“ 

(Colquitt et al., 2005; Folger & Cropanzano, 2001). The referent cognition theory is based on the 

assumption that “resentment over one's treatment depends on the ‘story’ one can tell 
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him/herself, not only about what outcomes might have been (referent outcomes), but also 

about what other routes might have been taken to achieve the relevant outcomes (referent 

instrumentalities), and what possible futures lie in store (amelioration)” (Folger, 1987, p. 183). 

According to this theory people judge the fairness of a situation on basis of three points: first, 

how did it come to this situation (referent instrumentalities), second, did alternatives exists 

(referent instrumentalities), and, third, what can I expect from the future (amelioration). This 

theory was criticized for omitting accountability and has therefore been further developed into 

the fairness theory (Folger & Cropanzano, 2001). This theory comprises three evaluation 

processes to judge a situation as unfair. First, would there have been a better alternative. 

Second, could the responsible person (e.g., the supervisor) have acted differently, and, third, 

should this person have acted differently. This theory attempts to predict in which case an 

authority (e.g., the supervisor) is considered responsible for unfairness – like he would, should, 

and could act differently – and argues that unfairness can provoke an automatic emotional 

response, like anger or guilt. 

Group-oriented conceptualizations 

A second type of conceptualizations of fairness judgments, group-oriented conceptualizations, 

frame justice according to the importance of, acceptance by, and identification with an in-

group. The group value model (Lind & Tyler, 1988) suggests that individuals seek a positive social 

identity as member of an in-group. Fair treatment signals that they are respected members of 

that community. Three uncontrollable values are expected to influence judgments of justice: 

1) neutrality of the decision-making procedure (e.g., decisions are honest and free of prejudices), 

2) benevolence or trust in the other party, and, 3) information about social standing (e.g., friendly 

and respectful treatment and consideration of opinion) (Lind & Tyler, 1988; Tyler, 1989). In 

general, group-oriented conceptualizations propose that fairness provides persons with 

information about their social relationship with a specific group. Thus, if people perceive 

fairness it implies that they feel valued by their group. In contrast, unfairness communicates a 

marginal social status (Tyler & Smith, 1998).  

Heuristic conceptualizations 

A third type of conceptualizations of fairness judgments can be summarized under the term 

heuristic conceptualizations. The fairness heuristic theory highlights the fundamental social 
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dilemma that employees face when lacking information to deduce if the authority (e.g., their 

supervisor) can be trusted. Therefore, “perceptions of fairness will be used as a shortcut to 

deciding whether to accept the authority's decision or reject it” (Lind, Kulik, Ambrose, & de 

Vera Park, 1993, p. 226). Justice perceptions are used heuristically – as a proxy for trust – and 

this fairness heuristic should be formed quickly on the basis of whatever information is 

available, as “individuals form fairness heuristics based on their first few encounters with the 

authority, then rely on them to serve as proxies for trust in negotiating dilemma-related 

decisions“ (Colquitt et al., 2005, p. 44).  

The uncertainty management theory views fairness heuristics as basis to deal with uncertainty. For 

example, an employee might be unsure whether he can trust his supervisor. As this might be 

difficult to assess, he might use fairness as heuristic to judge whether he can trust the 

supervisor – if he feels treated fair, or not – if he feels treated unfairly. Lind and van den Bos 

(2002) recapitulate, that they “have advanced a rather radical proposition: That fairness is 

important to people because it gives them a means of managing uncertainty" and "what appears to 

happening is that people use fairness to manage their reactions to uncertainty, finding comfort 

in related or even unrelated fair experiences and finding additional distress in unfair 

experiences” (Lind & van den Bos, 2002, p. 216, emphasis in original). Thus, in this approach 

perceived justice is used to reduce uncertainty. Interestingly, lack of controllability and 

predictability are also key elements in most conceptualizations of stress (Koolhaas et al., 2011). 

The connection of justice with stress might provide and explanation of the ill-health effects of 

injustice.  

Organizational justice and health 

“If it is true, as the great thinkers have suggested, that justice is important to people and that 

health is key to happiness, then given the hedonists’ assumption that people are interested in 

promoting their own happiness, denying justice may jeopardize health. Despite some liberties 

with logic, there is considerable truth to this conclusion.”  

(Greenberg, 2004, p. 352) 

A recent systematic review of prospective studies showed procedural and interactional justice 

to predict mental health, and to be different and complementary to established models of 
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work stress, such as effort-reward-imbalance and the job-demand-control model (Ndjaboue, 

Brisson, & Vezina, 2012). Likewise, ample evidence indicates that perceived unfairness 

predicts cardiovascular health (e.g., incident coronary heart disease, coronary event, deaths 

from cardiovascular disease, and the metabolic syndrome) independent of lifestyle factors, 

conventional risk factors, and also independent of the job-demand-control and effort-reward 

imbalance concepts (De Vogli, Brunner, & Marmot, 2007; De Vogli, Ferrie, Chandola, 

Kivimäki, & Marmot, 2007; Elovainio, Leino-Arjas, Vahtera, & Kivimäki, 2006; Gimeno et 

al., 2010; Kivimäki et al., 2005; Kivimäki et al., 2008). These findings raise the question what 

links perceived unfairness at the workplace with adverse health. A plausible explanation refers 

to the idea that injustice functions as a stressor.  

Organizational injustice as a stressor: empirical evidence 

A consistent evidence for an association of injustice with stress-related symptoms exists. 

Organizational justice has been associated with sleep problems (Elovainio et al., 2009; 

Greenberg, 2006; Hietapakka et al., 2013), excessive alcohol consumption (Kouvonen et al., 

2008), smoking (Kouvonen et al., 2007), sickness absence (Chênevert, Jourdain, Cole, & 

Banville, 2013; Elovainio, Kivimäki, et al., 2010; Elovainio et al., 2013; Head et al., 2007; 

Hjarsbech et al., 2013; Väänänen, Kalimo, et al., 2004; Ybema & van den Bos, 2010), 

psychiatric morbidity (Ferrie et al., 2006; Grynderup et al., 2013; Helkavaara, Saastamoinen, 

& Lahelma, 2011; Inoue, Kawakami, Tsuno, Tomioka, & Nakanishi, 2013; Kivimäki, 

Elovainio, Vahtera, & Ferrie, 2003; Kivimäki, Elovainio, Vahtera, Virtanen, & Stansfeld, 

2003; Liljegren & Ekberg, 2009; Loerbroks et al., 2013; Moliner, Martinez-Tur, Ramos, & 

Peiro, 2005; Ylipaavalniemi et al., 2005), and reports of distress (Elovainio, Kivimäki, Eccles, 

& Sinervo, 2002; Elovainio, Kivimäki, & Helkama, 2001; Hayashi, Odagiri, Ohya, Tanaka, & 

Shimomitsu, 2011; Inoue et al., 2010; Nakagawa et al., 2014; Tepper, 2001). As all these are 

known concomitants of stress it thus stands to reason that “as for many other psychosocial 

factors at work, a plausible mechanism through which perceived organizational injustice may 

affect health is prolonged stress“ (Elovainio, Heponiemi, Sinervo, & Magnavita, 2010, p. B6).  

Organizational injustice as a stressor: theoretical foundation 

One of the most widely accepted and used definition of stress was offered by Lazarus and 

Folkman (1984): “Psychological stress is a particular relationship between the person and the environment 
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that is appraised by the person as taxing or exceeding his or her resources and endangering his or her well-being” 

(Lazarus & Folkman, 1984, p. 19, emphasis in original). 

In the historical overview of the justice literature as presented above it was argued that people 

seek for a positive social identity. Justice indicates people to be respected and esteemed members 

of a group and informs about their social status/standing within the group (Lind & Tyler, 

1988; Tyler & Blader, 2000, 2003). In consequence, injustice might constitute a social stressor 

as it indicates an adverse relation between the person and the environment by exclusion of a 

social group (Dickerson & Kemeny, 2004; Gruenewald, Kemeny, Aziz, & Fahey, 2004). 

Another suggestion focuses on justice as a proxy for trust (Lind et al., 1993), and justice as 

removing uncertainty (Lind & van den Bos, 2002). Indeed, uncontrollability and 

unpredictability are key aspects of stress conceptualisations (Koolhaas et al., 2011).  

Theoretical overlaps of organizational justice and stress considerations are not only restricted 

to theories discussed in this chapter so far. Some researchers refer to fairness as a social norm, 

which means that organizational justice is valued in its own right (Folger, 2001). From this 

moral, ethical standpoint everyone should be treated fairly. Consequently, injustice might 

constitute a violation of a social norm. Opposite to this, a different view conceptualizes 

fairness as a source to reach personal goals. Justice allows people to predict and control desired 

outcomes and satisfy therefore their self-interests (Gillespie & Greenberg, 2005; Thibaut & 

Walker, 1975). Also, it is proposed that injustice might indicate a lack of social support as it is 

thought to activate mechanisms of social support (Greenberg, 2006). Finally, other 

explanations focus more directly on organizational justice and stress conceptualizations. For 

example, injustice might act as stressors as it might leave employees in doubt about their 

ability to cope with work demands and injustice therefore signals missing coping resources 

(Fischer, Abubakar, & Arasa, 2014; Vermunt & Steensma, 2001). Referring to the person-

environment fit model injustice might also indicate a misfit of the person with the 

environment, as the latter cannot meet the persons’ needs (Howard & Cordes, 2010).  

There seems a clear association between justice and the original definition of stress from 

Lazarus and Folkman (1984), and justice at work can be linked to a broader framework of 

distress. The injustice stress theory (Vermunt & Steensma, 2003) postulates that stress is mainly 

caused by a discrepancy between the capacities or possibilities of a person and the demands of 

the environment. Vermunt and Steensma (2003) argue that people seek certain gratifications 

in their work life and if these are not met then dissatisfaction and stress will arise – the larger 
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the gap between what is desired and what is obtained (Cropanzano et al., 2005). In their 

words: “receiving insufficient resources, but more so unfair treatment is a stressor because it 

makes salient the discrepancy between ones capacities and the requirements of the 

environment” (Vermunt & Steensma, 2003, p. 146). Injustice is determined by three types of 

evaluation references: 1) social comparison (i.e., resources others have received), 2) temporal 

comparison (i.e., resources received in the past), and 3) comparison to an internalized norm 

(e.g., believing that people will get what they deserve) (Vermunt & Steensma, 2001). “Injustice 

may be conceived as a stress factor, as well as a factor in which the discrepancy between the 

actual situation and a comparison standard is emphasized. The main difference between 

injustice as a stress factor and other stress factors is that the discrepancy is attributed to the 

allocator’s decision toward the subordinate, and as such, reflects the relationship between 

supervisor and subordinate” (Vermunt & Steensma, 2001, p. 41). Thus, the authors provide a 

direct link between perceived injustice and stress through conceptualizing injustice as a gap 

between ones capacities and the requirements at work and by emphasizing the social 

component of injustice; in terms of the relationship with the supervisor, which are both related 

to stress. 

Altogether, theoretical and empirical evidence points to organizational justice as being a 

potential stressor at work. Noteworthy, organizational justice seems to touch manifold issues 

related to stress. In consequence, organizational justice might transmit its adverse health 

effects (e.g., cardiovascular disease risk) by psychophysiological stress systems. Although 

perceived unfairness might affect health by adverse health behaviour (i.e., alcohol and 

smoking) (e.g., (Kouvonen et al., 2008; Kouvonen et al., 2007) it might also do so through 

biological pathways. However, before discussing potential biological pathways, the next 

chapters examine, first, the assessment of organizational justice, second, compares 

organizational justice to other job stress conceptualizations, and, third, discusses contextual 

determinants.    

Excursus: measurement of organizational justice 

If a person perceives injustice within his organisation, it might affect several justice dimensions 

(cf., Table 1.1) and the question rises: how can this be measured? In their review entitled “how 

should organizational justice be measured?” Colquitt and Shaw (2005) discussed and classified 

organizational justice scales according to four characteristics; 1) the type of justice measured 
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(i.e., distributive, procedural, interpersonal, informational), 2) the source of justice (human 

decision-making agent vs. formal organizational system), 3) the context of justice (a discrete 

event, or an enduring context characterized by multiple events), and, 4) the measurement 

approach (direct assessment of perceptions [„how fair“ items] or indirect assessment e.g., by 

items focusing on justice rules).  

Two scales have been used most often, one of which was developed by Colquitt (2001) and the 

other by Moorman (1991). The great majority of studies used modified versions of the 

Moorman’s Organizational Justice Scale (Moorman, 1991). This scale measures a procedural 

and an interactional justice component. Regarding the source of justice, procedural justice 

focuses on the formal system (i.e., fairness rules in the company), and on the human agent (i.e., 

the supervisor) for interactional justice. Both sub-scales have a general context (i.e., entity), 

apply an indirect measurement approach and make use of the Leventhal rules for procedural 

justice, and of the Bies and Moag rules for interactional justice (see Table 1.1) (Colquitt & 

Shaw, 2005). As a German organizational justice scale based on Moorman is currently lacking 

the first aim of this thesis is to validate a German version (Chapter 2). 

Comparisons between organizational justice and other models of work stress 

In addition to organizational justice other stressful psychosocial work characteristics have been 

associated with impaired health (Chandola et al., 2008; Kivimäki et al., 2006). Most research 

in this area has been done with two models of work stress, which emphasize work place 

features distinct from organizational justice: the effort-reward-imbalance and the job-demand 

control model. The section below provides a short overview of these models, and subsequently 

discusses shared and unique features of these constructs and their relation to organizational 

justice. 

The effort-reward imbalance model conceptualizes work stress as the perceived mismatch 

between efforts and rewards. Work efforts comprise elements such as time pressure, 

interruption, responsibility, overtime, and demanding work. Rewards are distributed in the 

form of money (i.e., salary), esteem (e.g., respect and support), and job opportunities (e.g., job 

security, status control, and promotion) (Siegrist, 1996; Siegrist et al., 2004). High effort at 

work while receiving low rewards violates core expectations about reciprocity resulting in 

stress, and in this respect, effort-reward imbalance overlaps with organizational justice, as 

further discussed below (Siegrist, 2001). 
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While the effort-reward-imbalance model mainly emphasis reciprocity, the job-demand-

control model focuses on work content (Hayashi et al., 2011). This model conceptualizes job 

stress (termed ‘job strain’ in this model) as the combination of low job control (decision 

latitude) and high psychological job demands (e.g., intensity of work) (Chênevert et al., 2013; 

Theorell & Karasek, 1996).  

Several theoretical differences between organizational justice, the job-demand-control model, 

and the effort-reward-imbalance are proposed. There is a conceptual overlap between effort-

reward-imbalance and distributive justice (as both refer to an equitable distribution of inputs 

and outputs). However, important distinctions can be made as well. For example, distributive 

justice focuses on interpersonal comparison while effort-reward-imbalance focuses on 

intrapersonal comparison (Ndjaboue et al., 2012). Also, while effort-reward-imbalance is 

concerned with the reciprocity of exchange within the formal employment contract, 

organizational justice is more strongly related to the managerial and interpersonal climate 

within the organization and the interpersonal relationships in hierarchies (Kivimäki, Vahtera, 

Elovainio, Virtanen, & Siegrist, 2007). This implies that organizational justice also pertains to 

perceptions of justice by which the person is not directly and personally affected, while effort-

reward-imbalance and job-demand control assess the perception of the individual situation 

(Ndjaboue et al., 2012). This idea is consistent with empirical findings showing collective 

perceptions of justice, also called justice climate (e.g., measured by averaging individual justice 

perceptions and assigning that value to all group members), to be significantly related to 

individual depression and anxiety symptoms, and sickness absence due to anxiety disorders 

(Elovainio et al., 2013; Grynderup et al., 2013; Spell & Arnold, 2007). 

The processes and procedures determining the distribution of work and resources (i.e., 

procedural justice) are features not assessed by the other models (Ndjaboue et al., 2012) and is 

therefore another unique aspect of organizational justice. The instrumental control model 

(Thibaut & Walker, 1975) states that employees judge procedural fairness on the basis of to 

process control (i.e., having a ‘voice’) and decision control (i.e., having a ‘choice’). Theorell 

(2003) suggested that procedural justice is intimately related to decision authority in the 

original demand control model, but the organizational justice questions deal with procedures 

used at the work site and the extent to which they create clarity and consistency for employees 

regarding decisions at work. 
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In general, organizational justice is thought to capture the basic elements of social structure 

more than the other models do (Kivimäki, Elovainio, Vahtera, & Ferrie, 2003). One of the 

aims of this thesis is to explore independent effects of organizational justice (Chapter 5 and 6), 

as well as combined effects with effort-reward-imbalance and job-demand-control model 

(Chapter 4) on health outcomes and biological pathways. 

Contextual determinants of the impact of organizational justice 

The impact of different aspects of organizational justice may vary with occupations. Justice 

perceptions have been proposed to be more important in high status occupations than in low 

status occupations (Elovainio, Kivimäki, et al., 2006; Elovainio, Kivimäki, & Vahtera, 2002; 

van Prooijen, van den Bos, & Wilke, 2004). This idea is further explored in Chapter 6. 

That impact of work stressors may vary by occupational group is not unique to organizational 

justice. For example, a different impact of job strain, and to a lesser extent of effort-reward-

imbalance, has been proposed for white-collar and blue-collar workers (Siegrist et al., 2004; 

Toren et al., 2014; Tsutsumi, Kayaba, & Ishikawa, 2011). The white-collar blue-collar 

distinction is used to distinguish between production workers vs. non-manual office workers. 

Generally, blue-collar workers, compared to white-collar employees, have lower levels of 

autonomy and the job content is characterized by lower intellectual discretion and poorer task 

variety (Toppinen-Tanner, Kalimo, & Mutanen, 2002). White-collar workers have a stronger 

social exchange with their supervisor and the company compared to blue-collar workers 

(Littek & Heisig, 1989). This implies that their relation involves obligations and expectations 

beyond the formal contract, and is accompanied by high levels of commitment and trust. 

These factors are linked to organizational justice (De Cuyper, Rigotti, De Witte, & Mohr, 

2008; DeConinck, 2010; Holtz, 2013) and so it may be postulated that the impact 

organizational justice is likewise varies across the white- versus blue-collar distinction. 

Moreover, because work tasks are more independent and work processes and outcomes are 

more uncertain, violations of justice standards may have a greater impact on white-collar 

workers than on blue-collar workers (Hopp, Iravani, & Liu, 2009). This prediction is 

investigated in Chapter 4, 5, and 6. Chapter 4 also considers the interaction of organizational 

justice with the other work stress concepts. 
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Biological pathways linking injustice and health 

Perceived stress due to injustice is thought to exert health effects through activation of three 

interrelated physiological systems: the autonomic nervous system (ANS), the hypothalamic-

pituitary-adrenal (HPA) axis and the immune system, although it seems likely that other 

biological response systems may play a role as well (Lane, Waldstein, Chesney, et al., 2009).  

Autonomic nervous system 

The autonomic nervous system (ANS) is part of the peripheral nervous system, whose main 

purpose is to exchange information between the brain and the periphery of the body. Activity 

within the ANS is largely involuntary and a main function is to adapt bodily homeostasis (i.e., 

physiological stability under varying internal and external demands). The active process to 

maintaining homeostasis is called allostasis, “meaning literally ’maintaining stability (or 

homeostasis) through change’” (McEwen & Seeman, 1999, p. 32). The ANS consists of two 

branches: the sympathetic nervous system (SNS) and the parasympathetic nervous system 

(PNS). In generic terms, the SNS is associated with energy mobilization, e.g., to prepare for 

fight or flight, while the PNS shows enhanced activity in the context of vegetative and 

restorative functions (e.g., relaxation, vegetation), although exact physiological functions may 

vary between different organs and are context dependent.  

Acute stress triggers the ANS by activating the SNS and reducing activity within the PNS. 

One of the hallmarks of SNS activation is secretion of the hormone epinephrine (also known 

as adrenaline) and to a lesser extent norepinephrine by the adrenal medulla, and release of the 

transmitter norepinephrine by sympathetic nerve endings, collectively denoted as the 

sympathomedullary (SAM) system. This bodily reaction underlies the so-called 'flight or fight 

response' (Cannon, 1963) by activating various target organs, such as the heart and 

vasculature, liver, muscle and fat cells, which prepares the organism for action. If the stressor 

vanishes allostasis returns the body to resting homeostasis (McEwen, 1998; Sapolsky, 2007). 

Repeated allostasis is thought to results in the wear-and-tear of the body, leading to non-

optimal organ function (e.g., high blood pressure, metabolic dysregulation, immune 

activation). Further, allostatic load may further amplify these processes by dsysregulating 

effects on normal stress responses, for example, resulting in hypo- or hyper-responsiveness to 

stress or a failure to terminate physiological stress responses (McEwen, 1998; McEwen & 

Gianaros, 2011; McEwen & Seeman, 1999).  
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Activity within the PNS can be assessed by heart rate variability (HRV), although strictly 

speaking this physiological outcome captures activity within a (major) subdivision of the PNS, 

i.e., the vagal nerve. The vagal nerve innervates visceral thoracal and most visceral abdominal 

organs (Ernst, 2014) and is purposed to play a central role in regulation of allostatic systems 

(Thayer & Sternberg, 2006). 

Decreased cardiac vagal tone has been proposed be a potential candidate mechanism linking 

organizational justice to adverse health. However, only two studies have investigated the 

relation of perceived justice and HRV. In an observational study conducted among 57 

Finnish female health care workers Elovainio, Kivimäki, et al. (2006) report that low 

procedural justice was related to an 80% excess risk of a reduced HRV indicator, however 

association was not statistically significant, which may partly be due to low statistical power. 

Relational justice (also called interactional justice) was not related to HRV. Falk, Menrath, 

Verde, and Siegrist (2011) showed in a simple principal-agent experiment2 among 30 German 

university students that experienced unfairness (i.e., unfair payment) was linked to lower 

HRV.  

Research in Chapter 5 of this dissertation investigated the association of organizational justice 

with several HRV indices in a large working cohort. Based on predictions resting upon social 

exchange theory it is further proposed that organizational justice does not constitute a threat 

equally to all employee groups, and relevant distinctions between groups can be made 

therefore (see also chapter on contextual determinants of the impact of organizational justice). 

The HPA system  

Stress due to perceived unfairness may also trigger the hypothalamic-pituitary-adrenal (HPA) 

axis. Activation of the HPA axis involves sequential steps starting with release of 

corticotrophin releasing hormone (CRH) by the hypothalamus, which in turn enhances the 

release of adrenocorticotrophic hormone (ACTH) from the anterior pituitary. ACTH, in turn, 

stimulates the secretion of cortisol from the adrenal cortex. Cortisol has multiple targets 

throughout the body and regulates the functions of nearly every life-support system, including 
                                                

2 In this experiment an agent produce revenue by working on a task. The principal decides how to allocate the 

revenue between the agent and himself. Unfairness arises when payment for the agent is unfairly low (Falk et al., 

2011). 
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the immune system (causing immune suppression), metabolic systems (effects on glucose and 

fatty acid metabolism), and the cardiovascular system (like causing higher heart rate, blood 

pressure, and cardiac output). 

Two laboratory studies have assessed cortisol responses to manipulated justice. Yang, Bauer, 

Johnson, Groer, and Salomon (2014) manipulated interactional justice in an experiment 

among 68 undergraduate students. In the unfair condition the experimenter violated three 

interactional justice criteria (i.e., respect, propriety, and justification), while these criteria were 

not violated in the fair condition. The authors report an effect of interactional unfairness on 

increasing cortisol level.  

In a Swedish experiment fairness was manipulated by giving the students process control (fair 

condition) versus no control (unfair condition). Fair treatment was associated with reduced 

cortisol levels in high type-A behavior persons3 under a low stress condition, while low type-A 

persons behavior had lower cortisol levels when high stress was induced (Vermunt et al., 

2007). While these experimental studies demonstrate that perceived unfairness could elicit 

acute responses, indications that such reactivity has long-term consequences are lacking. In 

chapter 6 of this dissertation, one possible long-term effect is investigated, i.e., the effect of 

perceived injustice on the capacity of cortisol to regulate the immune system. 

The immune system 

Systemic inflammation is proposed as a key mechanism translating chronic distress into 

disease (Glaser & Kiecolt-Glaser, 2005). The purpose of the immune system is to protect the 

body from harm by external (e.g., infections, toxins) and internal threats (e.g., tissue damage, 

cancerous cells). When the body is injured or invaded by toxins or bacteria, a series of 

responses are triggered by cells of the immune system (denoted leukocytes or white blood cells) 

aiming to eliminate the cause of injury and initiate the healing process. This constellation of 

responses is collectively denoted as inflammation, with a hallmark features the release of a 

specific set of messenger substances, the so-called inflammatory cytokines. The inflammatory 

response from local infections and tissue damage (often observable as local swelling, redness 
                                                

3 High type-A behavior persons are “characterized as having an easily aroused hostility, a sense of time urgency 

and competitive achievement strivings. This hostility might make them more responsive to stress and less 

responsive to palliative treatment in response to stress” (Vermunt, Peeters, & Berggren, 2007, p. 549). 
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and pain) should be distinguished from a systemic inflammatory response. The former is often 

quick and vigorous, accompanied by noticeable physical symptoms. The latter is mostly 

protracted and of low intensity (‘low grade’) with the exception of severe pathological states 

such as inflammatory diseases or infections that affect large or multiple tissues (e.g., flu, food 

poisoning). It has been found that low grade systemic inflammation is not only stimulated by 

infection or injury, but also by behavioral and psychosocial factors, such as stress. While the 

mechanisms for such stress-induced inflammatory activity have not been fully elucidated, it is 

proposed to play a key role in the pathophysiology of some diseases, such as cardiovascular 

disease (Rohleder, 2014).  

Two studies provide evidence for the association of injustice with low grade inflammation. In 

a prospective study among 3,204 men of the Whitehall II study, Elovainio, Ferrie, et al. (2010) 

found interactional justice to predict higher levels of the inflammatory markers C-reactive 

protein (CRP) and interleukin (IL)-6 approximately 2.5 and 13.5 years later. These 

associations were not found in women (n = 1,204). In a Chinese study, distributive justice was 

negatively related to Immunoglobulin M (IgM) and Immunoglobulin A (IgA) at baseline. The 

predictive effect of distributive justice on IgM and IgA approximately two years later was 

moderated by traditionality (i.e., the extent to which individuals adhere to traditional cultural 

values) (Xie, Schaubroeck, & Lam, 2008). 

Inflammation is in part regulated neuroendocrine systems, whereby the HPA axis acts as a 

counter-regulatory system dampening inflammatory activity. Accordingly, cortisol release is 

thought to buffer or decrease inflammatory activity. Paradoxically, however, during stress 

both inflammatory activity and HPA activation are found to be elevated; an observation that 

would seem mutually exclusive. Possibly explaining this paradox is that repeated exposure to 

stress-induced elevations of cortisol eventually decreases sensitivity of leukocytes to the 

regulatory effects of cortisol, a phenomenon denoted as glucocorticoid insensitivity or 

glucocorticoid resistance. This may, for example, be a result of down regulation or altered 

expression of glucocorticoid receptors (Quax et al., 2013). On this basis Cole (2008) and 

Cohen et al. (2012) developed a method that can be used to determine if circulating 

glucocorticoids (i.e., cortisol) are able to regulate the traffic of leukocyte subsets in and out of 

the blood, using the correlation between cortisol levels and circulating leukocyte numbers (a 

detailed description can be found in Chapter 6). To test the idea that organizational injustice 
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might be associated with reduced glucocorticoid sensitivity was another aim of this thesis 

(Chapter 6).  

General aim and outline of this thesis 

Evidence shows that perceived organizational injustice constitutes a health risk, but also that 

significant knowledge gaps exists. This thesis therefore pursues three general objectives. First, 

a German instrument to measure organizational justice is developed. Second, the role of 

organizational injustice compared to established job stress conceptualizations and contextual 

determinates is investigated. The third aim refers to potential psychobiological pathways. 

Analyses focuses on novel or rarely investigated pathways (e.g., vagal tone, glucocorticoid 

sensitivity) and little investigate health outcomes (e.g., musculoskeletal pain, tinnitus) that 

significantly contribute to workplace absenteeism and presenteeism. These investigations were 

based on data from two cross-sectional occupational cohorts.  

This thesis comprises five empirical chapters (Figure 1.2). The second chapter validates a 

modified German version of Moorman’s (1991) organizational justice scale, comprising a 

procedural an interactional sub-dimension. The next chapter (Chapter 3) examines the 

association of organizational justice with tinnitus and the mediation of burnout and/or 

depression. Chapter 4 concerns the combined and independent associations of organizational 

justice with effort-reward-imbalance and job-demand control with musculoskeletal symptoms. 

Chapter 5 and 6 address psychobiological vulnerability to injustice of specific occupational 

groups. Chapter 5 investigates the associations of organizational justice components with 

different HRV indices for white- and blue-collar workers separately. Findings will be 

replicated in the following Chapter (Chapter 6) that aims to identify a novel biological 

component in the injustice-health relationship: glucocorticoid insensitivity. Chapter 7 

summarizes and discusses the results of the empirical chapters in light of existing literatures 

and addresses implications for research and practice. Moreover, further research directions 

are identified. 

!
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Figure 1.2: Graphical outline of this thesis. Numbers in brackets represent chapters 
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Chapter 2 Psychometric properties of a 

German organizational justice questionnaire 

and its association with self-rated health 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This chapter is based on Herr RM, Li J, Bosch JA, Schmidt B, Dejoy DM, Fischer JE, Loerbroks A: 

Psychometric properties of a German organizational justice questionnaire (G-OJQ) and its association with self-

rated health: findings from the Mannheim Industrial Cohort Studies (MICS). International Archives of 

Occupational and Environmental Health (2014) 87:85–93.  
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Abstract 

Purpose: The objective of the present study was to validate a German 11-item organizational 

justice questionnaire that consists of two subscales, referred to as “procedural justice” and 

“interactional justice” adapted from Moorman’s organizational justice questionnaire. A 

second objective was to determine associations of the German organizational justice 

questionnaire with self-rated health. Methods: This study used cross-sectional data from an 

occupational cohort of 1,518 factory workers from Germany (87.7 % male; mean age = 38.8 

with SD = 11.9). After splitting the sample in two random subsamples, we assessed structural 

validity by exploratory factor analyses in one subsample and by confirmatory factor analysis in 

the other subsample. Internal validity was assessed by Cronbach’s α. Associations with self-

reported poor health were estimated by logistic regression. Results: The full scale and its 

subscales yielded Cronbach’s α’s of ≥ 0.9 and item-total correlations were ≥ 0.5. Factor 

analyses confirmed the expected 2-factor structure, labeled “interactional justice” (4 items, λ 

0.43 — 0.94) and “procedural justice” (7 items, λ 0.46 — 0.83), respectively, and showed an 

acceptable fit to the data (χ2 = 61; p = .001; CFI = 0.995; RMSEA = 0.037). The total 

organizational justice score as well as subscale scores in the lowest quartile, as compared to the 

highest quartile, was associated with an ≥ 2.3 increased odds of reporting poor health. 

Conclusion: The German organizational justice questionnaire seems to be a valid and useful 

tool for observational and intervention studies in occupational settings. Future studies may 

additionally explore longitudinal associations and test the generalizability of the present 

findings to other populations and health outcomes.  
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Introduction 

Organizational justice refers to employee perceptions of fairness in the workplace (Colquitt et 

al., 2001). Organizational justice has been identified as a determinant of self-rated health in 

different working populations, including hospital employees (Elovainio, Kivimäki, & Vahtera, 

2002) and white collar-workers (Kivimäki et al., 2004). Other health outcomes that were 

found to be related to organizational justice include health behaviors (Kouvonen et al., 2008; 

Kouvonen et al., 2007), absenteeism (Head et al., 2007), mental health (Elovainio et al., 2012; 

Kivimäki, Elovainio, Vahtera, & Ferrie, 2003; Kivimäki, Elovainio, Vahtera, Virtanen, et al., 

2003), inflammatory markers (Elovainio, Ferrie, et al., 2010), and cardiovascular outcomes 

(De Vogli, Ferrie, et al., 2007; Elovainio, Leino-Arjas, et al., 2006; Gimeno et al., 2010; 

Kivimäki et al., 2005).  

Initial research on organizational justice identified four dimensions (Colquitt, 2001): 

distributive, procedural, interpersonal, and informational justice. Subsequent evidence 

indicates that two specific dimensions explain most of the variance in many of the above-

mentioned health outcomes (Elovainio et al., 2009; Elovainio, Kivimäki, et al., 2006; 

Elovainio, Kivimäki, Steen, & Vahtera, 2004; Elovainio, Kivimäki, & Vahtera, 2002; 

Elovainio, Kivimäki, Vahtera, Keltikangas-Jarvinen, & Virtanen, 2003; Ferrie et al., 2006; 

Gimeno et al., 2010; Kivimäki, Elovainio, Vahtera, & Ferrie, 2003; Kivimäki, Elovainio, 

Vahtera, Virtanen, et al., 2003; Kivimäki et al., 2004; Kivimäki et al., 2008; Kivimäki et al., 

2007; Kouvonen et al., 2008; Kouvonen et al., 2007).  

One of these dimensions is interactional (or relational) justice. The concept of interactional 

justice comprises four criteria for fair interpersonal behaviour: truthfulness, respect, 

justification, and propriety (Bies & Moag, 1986). The other key predictor of health outcomes 

is procedural justice, which pertains to perceived fairness of the procedures surrounding 

decision making (Folger & Greenberg, 1985). In particular, procedural justice involves 

consideration of the interests of those affected by decisions, consistency of the procedures 

across time and employees, accuracy, absence of personal bias and favoritism, the potential 

correctability (i.e., modification or reversibility) of decisions, and perceived ethical standards 

(Leventhal, 1980; Thibaut & Walker, 1975).  
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While two distinct questionnaires have been developed to measure interactional and 

procedural justice, one by Colquitt (2001) and the other by Moorman (1991), the large 

majority of studies used adapted versions of Moorman’s organizational justice scale. Such 

scales have been tested in Finnish, English, Japanese and Taiwanese populations (Cheng, 

Huang, Li, & Hsu, 2011; Elovainio, Kivimäki, & Vahtera, 2002; Inoue, Kawakami, Tsutsumi, 

et al., 2009; Kivimäki et al., 2004). Since the interpretation of organizational justice and its 

subcomponents may, in part, be context specific, further validation in other countries and 

cultures is required. A German organizational justice scale based on the Moorman 

organizational justice scale is currently lacking, and it is therefore the aim of this study to 

validate such a scale, consisting of the two procedural and interactional subscales. Further, we 

aimed to determine associations of this organizational justice questionnaire with self-rated 

health, which is a frequently employed parameter to assess criterion validity in psychometric 

studies (Elovainio, Kivimäki, & Vahtera, 2002; Kivimäki et al., 2004). 

Methods 

Study population  

We used cross-sectional data from the MIPH Industrial Cohort Studies (MICS). Employees of 

a large aircraft manufacturer in South Germany (approximately 2,500) were invited to 

partake in a free health check provided by the employer, which took place between 

September and November 2007. Volunteer participants (n = 1,634, accrual rate 65%) 

completed a set of questionnaires (covering e.g., demographic, health behavior, work status, 

work characteristics, mental health, physical health). Trained staff measured height and 

weight. Time for participation was paid as working hours. All participants provided written 

consent prior to participation. The ethics committee of the Mannheim Medial Faculty, 

Heidelberg University, approved the study.  

Questionnaire 

Organizational justice was measured by an 11-item scale, of which seven items assessed 

procedural justice and four items measured interactional justice. Each item is presented in the 
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form of a statement and participants were asked to indicate on a 5-point Likert scale to what 

extent each statement applied to their work situation (ranging from “does not apply at all” to 

“applies completely”; see Table 2.1).  

 

Table 2.1: Organizational justice items in German and translated into English

 

Scale: 1=trifft überhaupt nicht zu / does not apply at all; 2=trifft eher nicht zu / does rather not apply; 3=trifft 
teilweise zu / partially applies; 4=trifft eher zu / largely applies; 5=trifft voll und ganz zu / fully applies. 

 

A total organizational justice score as well as subscale scores were calculated by averaging 

item scores across items. After exclusion of participants with missing information on the 

organizational justice scale (n = 116), data from 1,518 participants remained available for 

analyses. The percentage of missing values was similar across individual organizational justice 

items with a range from 3.0 to 4.2 %. Self-rated health was assessed by the question: “How in 

general would you rate your health: excellent, very good, good, poor, or very poor?” Based on 

the distribution of the five response categories (see Figure 2.1), the response options 

“excellent”, “very good”, or “good” were defined as “good health” and the response options 

“poor” or “very poor” were classified as “poor health”.  
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Figure 2.1: Histogram of the response categories of self-reported health (n = 1,507) 

 

Data analysis 

For item analyses, mean values and standard deviations were calculated. In addition, internal 

consistency was assessed by Cronbach’s α, the item-total correlation and the α if the respective 

item was deleted. 

To assess structural validity the sample was split randomly into two equal-sized subsamples (n = 

759 in each subsample). In one subsample exploratory factor analysis (EFA) was run with 

Promax rotation with Kaiser normalization and the maximum likelihood method. To explore 

the sensitivity of the EFA results to the adopted analytical approach, we ran additional 

analysis using orthogonal rotation (Varimax with Kaiser normalization; extraction method: 

principal component analysis). In the other subsample confirmatory factor analysis (CFA) was 

performed using structural equation modelling. To assess the fit of the model the following 

statistic was estimated: χ2 test and χ2/DF, the goodness-of-fit index (GFI), the adjusted 

goodness of fit index (AGFI), the comparative fit index (CFI), the parsimonious comparative 

fit index (PCFI) and the root mean square error of approximation (RMSEA).  

Furthermore, criterion validity was explored by logistic regression analysis quantifying 

associations between organizational justice and poor self-rated health. Covariates in the 

logistic regression analysis were as follows:  
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• Age: continuous  

• Sex 

• Martial status: single; married; divorced or widowed 

• Educational level: completed apprenticeship or lower; vocational school; university 

degree 

• Job position: area manager or process owner; skilled worker; semi-skilled worker 

• Monthly net household income: <2000€; 2000-3000€; >3000€ 

• Smoking status: never smoker; ex smoker; current smoker 

• Alcohol consumption: none or occasional drinkers (<1 g/day); moderate (1–20 

g/day for males and 1–10 g/day for females); high (>20 g/day for males and >10 

g/day for females) (Winter et al., 2011) 

• Physical exercise: regularly more than 2 h per week; regularly 1 to 2 h; less than 

1h; no exercise  

• Body mass index (BMI): normal (< 25 kg/m2); overweight/obese (≥ 25.00 kg/m2) 

(WHO, 2000)  

Four levels of adjustment were used: Model I was unadjusted, model II included age, model 

III was additionally adjusted for sex, marital status and socioeconomic status (educational 

level; job position; income), and model IV (the full model) additionally corrected for health-

related behaviors and BMI. Furthermore, interaction terms of organizational justice and 

demographic variables (age, gender, marital status) and socioeconomic status (vocational 

education, job position and net income) were explored in the full model. Analyses were 

carried out using SPSS 19.0 and AMOS 7.0. 

Results 

Participant characteristics 

Participant characteristics by organizational justice score quartiles are presented in Table 2.2. 

The majority were males (87.7 %) and the mean age was 38.8 years (SD = 11.9). Most of the 

participants did not do shift work (63 %), were permanent employees (80 %) and were blue-

collar workers (69 %). Age and the likelihood of being married, doing shift-work and being 
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permanently employed decreased with increasing organizational justice. Further, 

socioeconomic status (i.e., educational level, income, job status, white-collar occupation) and 

the prevalence of good self-rated health increased across organizational justice quartiles (all p-

values < .05). 
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Item analysis 

The full organizational justice scale had a Cronbach’s α of 0.92 and corrected item-total 

correlation of 0.49 or higher. The subscales also indicated very good internal consistency: 

procedural justice had a Cronbach’s α of 0.90 and an item-total correlation of 0.57 or higher. 

The Cronbach’s α of interactional justice was 0.86 and the item-total correlation varied 

between 0.51 and 0.80. Cronbach’s α of the overall organizational justice scale, or of the 

subscales, did not improve considerably after deletion of specific items (Table 2.3). 

Structural validity 

To test structural validity the sample was randomly split into two subsamples. These two 

samples did neither differ significantly on the mean scores on the overall organizational justice 

scale, nor on subscale scores, self-rated health or any of the covariates. The exploratory factor 

analysis (EFA, based on Promax rotation with Kaiser normalization and maximum likelihood 

extraction method) suggested a 2-factor structure based on eigenvalues exceeding 1. Seven 

items loaded on the procedural justice factor, showing a λ between 0.46 and 0.83. The 

remaining four items loaded on interactional justice with λ between 0.43 and 0.94. The 

correlation between these factors equaled 0.71 (Table 2.3). Stratifying the overall sample by 

sex confirmed the 2-factorial structure in women and men (data not shown). Results from 

varimax rotation with principal component analysis yielded the same factor structure (data 

not shown). 

The results of the exploratory factor analysis were tested in a confirmatory factor analysis 

(CFA). The CFA structural equation model (Figure 2.2) provides an acceptable fit to the data: 

χ2 = 61.00, p = .001, χ2/DF = 2.03, GFI = 0.986, AGFI = 0.969, CFI = 0.995, PCFI = 0.542, 

RMSEA = 0.037, PCLOSE = 0.947. All path coefficients were significant. Sex-stratified CFA 

revealed similar patterns and are therefore not shown. 
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Figure 2.2: Confirmatory factor analysis. Standardized estimates; n = 759 

 

 

Criterion validity  

Criterion validity was tested by several logistic regression analyses with self-rated health as the 

outcome, separately for organizational justice, procedural justice and interactional justice. As 

shown in Table 2.4, individuals with scores in the lowest quartile had 2.3-fold increased odds 

of reporting poor self-rated health, compared to those in the highest quartile. There was a 

positive linear trend across the quartiles of organizational justice and self-rated health. None 

of the interaction terms was statistically significant. 
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Discussion 

The present study aimed to determine the psychometric characteristics of a German language 

organizational justice scale, comprised of two main components (interactional and procedural 

justice), and to determine its associations with self-rated health. The results showed a robust 

internal consistency and the expected 2-factor structure (procedural and interactional 

subscales). Further, organizational justice as well as procedural and interactional justice 

proved to be strong predictors of poor self-rated health.  

The properties of the German organizational justice scale are in keeping with findings from 

psychometric studies in other languages. The Cronbach’s α coefficients found in this study 

(0.9 or higher) are comparable with estimates reported in Finnish (Elovainio, Kivimäki, & 

Vahtera, 2002), Japanese (Inoue, Kawakami, Tsutsumi, et al., 2009), and Taiwanese samples 

(Cheng et al., 2011) and somewhat higher than reported for the English scale (Kivimäki et al., 

2004). With regard to structural validity, the items in our study loaded >0.4 on the sub scales. 

This is line with findings from the English study (Kivimäki et al., 2004) whereas in the 

Japanese version (Inoue, Kawakami, Tsutsumi, et al., 2009) the 2-factor structure could only 

be confirmed for men.  

Two items (OJ1 and OJ8) showed a moderate item-total correlation (0.58 and 0.49, 

respectively) but deleting these items did not improve the, already excellent, psychometric 

properties of the scale. For example, Cronbach’s α merely changed from 0.921 to 0.923 (see 

Table 2.3). Furthermore, the two items are conceptually central to the construct of 

organizational justice: OJ1 (“The same rules apply to everyone”) refers to the consistency rule 

that the procedures are consistent across time and employees (Leventhal, 1980) and OJ8 

(“The supervisor makes decisions that are free of personal biases”) pertains to the bias-

suppression rule (Leventhal, 1980) and also captures criteria for fair interpersonal behavior 

(truthfulness, respect, justification, and propriety) (Bies & Moag, 1986). Taken together, these 

psychometric and theoretical considerations provided a compelling rationale to retain these 

two items in the scale. 

Several mechanisms may explain the observed association between organizational justice and 

poor self-rated health. Perception of injustice might, for example, precipitate behavioral, 

cognitive, emotional, and physiological stress responses that are detrimental to health 



Chapter 2 – Psychometric Properties 35 

 

 

 

(Fujishiro & Heaney, 2009). In the current study, we found no evidence for major associations 

between organizational justice and health behaviors (see Table 2.2). Furthermore, adjustment 

for health behaviors did not alter associations between organizational justice and self-rated 

health. This suggests that unhealthy behaviors are unlikely to be a major explanation for our 

findings. Several studies found associations of organizational justice with negative affect 

(Barclay, Skarlicki, & Pugh, 2005), poor mental health (Cheng et al., 2011; Helkavaara et al., 

2011; Kivimäki, Elovainio, Vahtera, & Ferrie, 2003; Kivimäki, Elovainio, Vahtera, Virtanen, 

et al., 2003; Liljegren & Ekberg, 2009; Ylipaavalniemi et al., 2005) and poor cognitive 

function (Elovainio et al., 2012). These behavioral and affective responses are strongly 

associated with physiological effects, involving immune function, blood pressure (Kivimäki et 

al., 2008) and metabolism (Gimeno et al., 2010), which may form a common pathway linking 

organizational justice to poorer health.  

In terms of workplace health and well-being, organizational justice may be a sentinel marker 

for outcomes beneficial to both workers and organizations. The basic idea of healthy work 

organization posits that the way in which basic work processes are structured and managed 

has important consequences for both workers and organizations (Cooper & Williams, 1994; 

Danna & Griffin, 1999; DeJoy & Wilson, 2003; Jaffe, 1995). Organizational justice may be at 

the very core of this conceptualization. Extensive research over three decades has linked 

organizational justice to an array of organizational and work-related outcomes, including job 

satisfaction, organizational commitment, organizational citizenship behavior, job 

performance, and turnover/absenteeism (see meta-analyses by (Cohen-Charash & Spector, 

2001); (Colquitt et al., 2001)). Likewise, evidence is accumulating showing that worker 

perceptions of fairness are also linked to a variety of personal health behaviors, disease risk 

factors, and physiological processes (Elovainio, Heponiemi, et al., 2010). As such, 

organizations that are sensitive to and foster fairness are likely to benefit in terms of having 

healthier, more productive, and engaged workforces, which should be reflected in better 

bottom-line business performance.  

Our study has several limitations requiring addressing. First, our study mainly involves men 

and is limited to an industrial setting. Further studies are needed to demonstrate 

generalizability to other work place environments. Additionally, a common caveat to 

occupational research is a "healthy worker effect", implying a possible selection bias whereby 
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those with highest injustice or worst health might be more likely to quit their job. 

Notwithstanding, although those with highest organizational injustice or poorest health might 

not be included in the sample, hereby potentially underestimating true associations by 

restricting the measurement range, the associations between organizational justice and poor 

health were still quite clear. It needs to be noted that our questionnaire, like most other 

organizational justice questionnaires (Elovainio, Ferrie, et al., 2010; Elovainio, Kivimäki, et 

al., 2006; Elovainio et al., 2004; Elovainio, Kivimäki, & Vahtera, 2002; Elovainio et al., 2003; 

Elovainio et al., 2005; Gimeno et al., 2010; Head et al., 2007; Inoue, Kawakami, Tsutsumi, et 

al., 2009; Kivimäki, Elovainio, Vahtera, & Ferrie, 2003; Kivimäki, Elovainio, Vahtera, 

Virtanen, et al., 2003; Kivimäki et al., 2005; Kivimäki et al., 2004; Kouvonen et al., 2007), 

captured only two of the four identified dimension of organizational justice (these are 

interactional and procedural justice). However, as mentioned above, these two dimensions 

have found to be key predictors of employee health (Gimeno et al., 2010; Kivimäki, Elovainio, 

Vahtera, & Ferrie, 2003). Additionally, use of self-rated health as an endpoint in our study 

may be criticized, because both the exposure and outcome variables were based on self-

reports (Kawachi, 2006). Nevertheless, self-rated health has been identified as a robust 

predictor of mortality and other key health outcomes and can be seen as a "proxy" measure 

for more extensive measurements of health (Benyamini, 2011). Finally, although the present 

study revealed important insights into the psychometric properties and potential validity of 

our organizational justice scale, longitudinal stability as assessed by test–retest reliability, was 

not determined. 

In conclusion, the German organizational justice questionnaire yielded good psychometric 

properties and showed consistent associations with self-rated health. Our scale may be used in 

future epidemiological occupational studies and intervention studies. Additional research is 

needed to explore the association of our organizational justice scale with more specific health 

outcomes and underlying bio-behavioral pathways, both cross-sectional and longitudinally, 

and test the reproducibility and applicability of our questionnaire in other working 

populations and settings.  
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This chapter is based on Herr RM, Loerbroks A, Bosch JA, Seegel M, Schneider M, Schmidt B: Associations of 

Organizational Justice with Tinnitus and the Mediating Role of Depressive Symptoms and Burnout – Findings 

from a Cross-sectional Study. Manuscript under review. 
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Abstract 

Purpose: Tinnitus refers to the perception of a noise in the human ear while an external source 

is absent. Research has identified work-related stress and its potential mental health-related 

sequelaes, i.e., depression and burnout, as risk factors for tinnitus. Perceived unfairness at 

work (organizational injustice), which is considered a psychosocial occupational stressor, has 

been shown to predict depression and burnout but its potential associations with tinnitus 

remains unaddressed. Therefore, we aimed to determine its relationship with tinnitus, and to 

examine depression and burnout as potential mediators. Methods: Cross-sectional data from a 

sample of 1,632 employees were used. Tinnitus was assessed by self-report (n = 207; 13.9%). 

Organizational justice and its subcomponents (interactional and procedural justice), burnout, 

and depressive symptoms were measured by validated questionnaires. Associations were 

assessed by logistic regressions, and mediation was assessed by maximum likelihood logistic 

regression estimations. Results: Overall organizational justice, interactional and procedural 

justice were inversely related to tinnitus (z-score for overall justice: OR = 0.754; 95% C.I. = 

0.649 to 0.876). These associations were independent of demographics, socioeconomic status, 

job characteristics (including potential noise exposure), and health behaviors. Mediation 

analyses suggested a potential mediation by burnout (95% C.I. indirect effect: -0.188 to -

0.066), and depressive symptoms (95% C.I. indirect effect: -0.160 to -0.043). Parallel multiple 

mediation analysis revealed that mediation through burnout was significantly larger than 

through depressive symptoms. Conclusion: Organizational justice appeared inversely related to 

tinnitus and this association was explained by individual differences in burnout symptoms, 

suggesting mediation. Longitudinal studies may further help to strengthen the evidence base 

for prevention of tinnitus through promotion of organizational justice and prevention of 

burnout. 
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Introduction 

Tinnitus is defined as the conscious perception of an auditory sensation in absence of an 

external stimulus. Tinnitus represents an increasing concern in public health due to its 

considerable prevalence (i.e., 10% to 15% among the adult population) and due to its 

property of increasing the risk of sleeping problems, cognitive complaints, anxiety, depression, 

restricted participation in social life, inability to work and reduced efficiency (Baguley, 

McFerran, & Hall, 2013; Fritschi, Brown, Kim, Schwela, & Kephalopolous, 2011).  

Studies have demonstrated associations between psychological distress and tinnitus (Baigi, 

Oden, Almlid-Larsen, Barrenäs, & Holgers, 2011; Hasson, Theorell, Wallén, Leineweber, & 

Canlon, 2011; Salviati et al., 2014). To the best of our knowledge, the current evidence on the 

role of work stress is restricted to only two studies (Hasson et al., 2011; Lin, Chen, & Lu, 

2009). One study found that stress due to perceived job insecurity showed a significantly 

elevated prevalence of hearing problems (i.e., tinnitus and/or hearing loss) (Hasson et al., 

2011). The other study used a single-item overall rating of work stress (“How frequently do 

you feel stressed at work?’’). The results show that employees reporting frequent or constant 

stress at work were twice as likely to report tinnitus compared to people reporting lower stress 

levels (Lin et al., 2009). These preliminary findings warrant a more detailed examination of 

the role of work stress. A specific limitation of earlier work is that rather rough indicators of 

work stress were used. Utilization of more detailed and better established work stress measures 

would strengthen the current evidence base and would inform the identification of targets and 

strategies for effective intervention.  

The concept of organizational justice represents one of the key work stress models. Prospective 

studies documented that organizational justice predicts depression (Grynderup et al., 2013; 

Kivimäki, Elovainio, Vahtera, Virtanen, et al., 2003; Kivimäki et al., 2007; Tepper, 2001; 

Ybema & van den Bos, 2010; Ylipaavalniemi et al., 2005), and emotional exhaustion/burnout 

(Chênevert et al., 2013; Liljegren & Ekberg, 2008, 2009; Tepper, 2001), which have all been 

associated with tinnitus (Gomaa, Elmagd, Elbadry, & Kader, 2013; Hasson et al., 2011; 

Hébert, Canlon, & Hasson, 2012; Hebert et al., 2012; Langguth, Landgrebe, Kleinjung, 

Sand, & Hajak, 2011). However, the association of organizational justice with tinnitus has 

hitherto not been tested. Organizational justice conceptualizes perceived fairness at the 
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workplace by three dimensions: distributive, interactional, and procedural justice, with the 

latter two having been identified as most relevant to health (Herr, Li, et al., 2014; Inoue et al., 

2010). Procedural justice characterizes the fairness of the decision making process (Folger & 

Greenberg, 1985; Leventhal, 1980), while interactional justice describes the fairness of 

interpersonal interactions with superiors (Bies & Moag, 1986). 

In view of organizational justice as key determinant of work stress the first aim of the present 

study was to determine whether organizational justice is associated with tinnitus. A second 

aim was to examine whether depressive symptoms and/or burnout mediate this association. 

Methods 

Study population  

A cross-sectional online survey covering psychosocial work factors and health was conducted 

among employees of a large pharmaceutical company in Germany in October 2013. A 

random sample of 4,027 individuals was drawn from the whole working population (n=7,235) 

and 1,632 employees (response rate 40.5%) completed the survey. The ethical committee of 

the Medical Faculty Mannheim, of the University of Heidelberg approved the study. 

Measurements 

Organizational justice. A previously validated scale assessed organizational justice, consisting of 

seven items for interactional justice and four items for procedural justice (Herr, Li, et al., 

2014). Participants rated on a 5-point Likert scale to what extent each statement applied to 

their work situation (ranging from 1 = does not apply at all to 5 = applies completely). A total 

organizational justice score (Cronbach’s α = .92), as well as an interactional (Cronbach’s α = 

.89) and procedural (Cronbach’s α = .89) sub-score were calculated by averaging 

corresponding items. Higher values indicate more perceived justice. Additionally, scores were 

categorized into tertiles. 

Proposed mediators: burnout and depressive symptoms. The Copenhagen Burnout Inventory (CBI) 

assessed personal burnout (Kristensen, Borritz, Villadsen, & Christensen, 2005). The six items 
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of the CBI (Cronbach’s α = .90) inquire how often the respondent feels tired, physically 

exhausted, emotionally exhausted, worn out, weak and susceptible to illness, and how often 

the respondent thinks: ’’I can’t take it anymore’’. Answers were rated on a 5-point Likert scale 

(ranging from 1 = never to 5 = always). Higher values on the average score indicated higher 

levels of burnout symptoms. Depressive symptoms were assessed by the corresponding 

subscale of the German version of the Hospital Anxiety and Depression Scale (HADS) 

(Herrmann, Buss, & Snaith, 1995), which has shown its validity in general population samples 

(Bjelland, Dahl, Haug, & Neckelmann, 2002). The depression scale consist of seven items 

(Cronbach’s α was .88), which are to be answered on a 4-point Likert scale ranging from 0 = 

mostly to 3 = not at all. A sum depression score was computed (ranging from 0 to 21) and 

higher values indicate more depressive symptoms.  

Tinnitus. Tinnitus was assessed by a single item included in a general symptom check-list 

(“Please mark in the following list your current diseases. Please also indicate if a physician has 

diagnosed or treated these diseases”). The response categories were “no”, “yes, physician-

diagnosed or treated”, and “yes, self-assessed”. Participants indicated whether they suffered 

from “tinnitus (persistent sound in the ears)”. The response options “yes, physician-diagnosed 

or treated” or “yes, self-assessed” were used to define presence of tinnitus, and the response 

option “no” was classified as absence of tinnitus. 

Confounder. Confounders measured in the study included sociodemographic factors, job 

characteristics and lifestyle factors. Marital status was categorized by two (married vs. single, 

divorced or widowed), and education by three categories (low, intermediate, high). 

Concerning job characteristics, job position (head of department, team leader, employee), 

employment status (part-time employee yes vs. no), shift-work (yes vs. no), and place of work 

(office, laboratory, production plant) were assessed. Lifestyle factors included smoking status 

(never smoker, ex smoker, current smoker), alcohol consumption (no, occasional, regular 

alcohol consumption), and physical exercise (no exercise, less 1h/week, 1-2h/week, more than 

2h/week). Body mass index (BMI) was calculated based on participant reports of their height 

and weight. 



42 Organizational Justice and Health 

 

 

 

Data analysis 

The analytical strategy comprised two steps. In the first step, hierarchical logistic regression 

analyses were computed to estimate the association of organizational justice with tinnitus. In 

the second step, the mediating role of depressive symptoms and burnout was examined.  

Several hierarchical logistic regression models quantified associations of organizational justice, 

as well as its interactional and procedural sub-component, with tinnitus. Four statistical 

models were estimated. The first model was adjusted for age and gender. The second model 

additionally controlled for sociodemographic factors (i.e., marital status and educational level). 

In the third model, job characteristics (occupation, job position, shift work, employment 

status) were added. The final model (model four) additionally comprised lifestyle factors (i.e., 

smoking, alcohol consumption, physical exercise, BMI). These analyses were run using SPSS, 

version 21 (SPSS Inc, Chicago, IL, USA). 

To test the hypothesis that the association between organizational justice and tinnitus is 

mediated by burnout and/or depressive symptoms, mediation models were specified using the 

PROCESS macro for SPSS (release 2.041) by Hayes (Hayes, 2012, 2013). This procedure 

employs maximum likelihood logistic regression estimations to compute direct and indirect 

effects with bias-corrected bootstrap 95% confidence intervals (BCb 95% C.I.) using 5,000 

bootstrap samples. The organizational justice, burnout, and depressive symptom variables 

were centered by z-transformation for statistical analyses. In a first step, two simple mediation 

models were estimated, specified separately for burnout and depressive symptoms. In the 

second step, a parallel multiple mediation was estimated by including burnout and depressive 

symptoms simultaneously to statistically compare their potential indirect effects. 

Results 

Characteristics of participants 

Roughly half of the study population was male and the average age equaled 41 years (Table 

3.1). Most participants were married (60 %) and had attained higher educational school 

degrees (59 %). The majority of participants were regular employees rather than team leaders 

or department heads (80 %), were full-time employed (83%), did not do shift work (93 %), and 
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mostly worked in offices (69 %). With regard to healthy lifestyles, most participants had never 

smoked (58 %), engaged into at least one hour physical activity per week (66 %), and 

consumed alcohol occasionally (75 %). The average BMI was 25 kg/m2. The mean values 

were 3.5 for organizational justice, 2.7 for personal burnout, and 5.2 for depressive symptoms. 

Overall, 13.9 % (n = 207) of the participants were categorized to suffer from tinnitus.  
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Table 3.1: Participants characteristics
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Association of organizational justice with tinnitus 

Logistic regressions suggested that organizational justice is inversely related to tinnitus (z-

score: OR = 0.754; 95% C.I. = 0.649 to 0.876). Individuals with scores in the lowest 

organizational justice tertile were twice as likely to suffer from tinnitus than those in the 

highest tertile (Table 3.2). The sub-dimensions of organizational justice showed similar 

association with tinnitus: Persons in the lowest procedural and interactional tertile had 

increased odds of reporting tinnitus (≥ 1.7-fold, ≥ 1.9-fold, respectively). A positive linear 

trend across the tertiles of organizational justice and tinnitus was found. 

Mediation of the association of organizational justice with tinnitus by burnout and depressive symptoms 

As shown in Table 3.3, tinnitus was negatively correlated with organizational justice and 

showed positive associations with burnout and depressive symptoms. Organizational justice 

was inversely associated with burnout and depressive symptoms (r ≥ -.32, p < .001). Burnout 

was strongly correlated with depressive symptoms (r = .67, p < .001). All associations were 

independent of sociodemographic variables, health behaviors, and job characteristics. 

 

Table 3.3: Bivariate (under the diagonal) and partial (above the diagonal) correlations for 

tinnitus, organizational justice, depressive symptoms, and burnout 

 
n ≥ 1,430. All correlations p < .001 (2-tailed). Partial correlations were adjusted for health behaviors, job 
characteristics, and sociodemographic variables. Organizational justice, depressive symptoms, and burnout were 
z-scores. 
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Figure 3.1 shows the results of the adjusted simple mediation models for burnout (Panel A), 

and depressive symptoms (Panel B), as well as the multiple mediation of burnout and 

depressive symptoms (Panel C) of the association between organizational justice and tinnitus. 

Organizational justice was inversely related to burnout (Panel A, a1 = -.31, p < .0001), which, 

in turn, was positively associated with tinnitus (b1 = .40, p < .0001). The direct effect of 

organizational justice on tinnitus was not significant (p = .058), however, the indirect effect 

was (effect = -.12, BCb 95% C.I.: -.188 to -.066, Sobel test: p < .0001). There was also a 

negative association of organizational justice with depressive symptoms (Panel B, a1 = -.35, p 

< .0001). Depressive symptoms was positively related to tinnitus (b1 = .29, p = .0004). The 

direct effect of organizational justice on tinnitus was -.17 (p = .038) and the indirect was -.10 

(BCb 95% C.I.: -.160 to -.043, Sobel test: p = .0006).  

The parallel multiple mediation analysis (Panel C) indicated that the direct effect of 

organizational justice on tinnitus was not significant (-.14, p = .101) but the total mediation 

effect was (-.14, BCb 95% C.I.: -.207 to -.070). Indirect effects revealed that only burnout was 

a mediator between organizational justice and tinnitus (-.11, BCb 95% C.I.: -.188 to -.038). 

The specific indirect effect through burnout was significant larger than the specific indirect 

effect through depressive symptoms (contrast: BCb 95% C.I.: -.201 to -.003). Stratified 

analyses for the organizational justice sub-dimension revealed similar patterns.  
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Figure 3.1: Simple mediation analyses of burnout (Panel A) and depressive symptoms (Panel 

B), and parallel multiple mediation (Panel C) of the association between organizational justice 

with tinnitus 
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Discussion 

The current study documents an inverse association of organizational justice with tinnitus. 

Mediation analyses demonstrated that this association was partly accounted for by individual 

differences in depressive symptoms and, in particular, burnout. Except for representing the 

first study on organizational justice and tinnitus, a specific contribution of our study is that we 

utilized an established theory-based work stress model. Organizational justice conceptualizes 

work stress as a multi-dimensional construct with a primary focus on the (in-)appropriateness 

of interpersonal treatment and procedure-related unfair allocation of outcomes. Both, the 

perceived fairness of procedures (i.e., procedural justice) as well as the fairness related to 

personal interactions (i.e., interactional justice) were associated with tinnitus in the current 

study. As such, organizational justice offers multiple target areas for interventions, especially if 

longitudinal studies confirm our observations.  

The observation that the association of organizational justice with tinnitus was mediated 

through burnout and depressive symptoms is in line with our hypothesis based on recent 

evidence showing organizational justice to affect burnout (Chênevert et al., 2013; Liljegren & 

Ekberg, 2008, 2009; Tepper, 2001) and depression (Grynderup et al., 2013; Hebert et al., 

2012; Kivimäki, Elovainio, Vahtera, Virtanen, et al., 2003; Kivimäki et al., 2007; Tepper, 

2001; Ybema & van den Bos, 2010; Ylipaavalniemi et al., 2005), which in turn have been 

found to predict tinnitus (Hébert et al., 2012). The current study revealed in addition that 

mediation occurred especially through burnout and to a lesser extent through depressive 

symptoms. While symptoms of depression and burnout partly overlap, and the two constructs 

are correlated, a relevant distinction is that burnout pertains exclusively to the work-context, 

while depression is non-specific in nature and can develop in all areas of everyday life (Ahola, 

Hakanen, Perhoniemi, & Mutanen, 2014; Bakker et al., 2000). In consequence, it seems 

plausible that burnout would be a stronger mediator of the association between adverse 

psychosocial working-conditions in terms of perceived unfairness at work and tinnitus.  

Several mechanisms have been proposed to explain the association of stress with tinnitus and 

hearing problems (Alpini & Cesarani, 2006; Georgiewa et al., 2006; Knipper, Van Dijk, 

Nunes, Rüttiger, & Zimmermann, 2013; Kraus & Canlon, 2012; Mazurek, Haupt, Olze, & 

Szczepek, 2012). Stress hormones are proposed to influence the auditory function and the 
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inner ear is thought to be exposed to and to be highly sensitive to the activity of the 

sympathetic and neuroendocrine stress systems (Al-Mana, Ceranic, Djahanbakhch, & Luxon, 

2008; Horner, 2003; Knipper et al., 2013; Mazurek et al., 2012). Empirical evidence revealed 

that individuals suffering from tinnitus have elevated stress-related hormones and display a 

blunted cortisol response to psychosocial stress compared to healthy controls, indicative for a 

dysregulated hypothalamus-pituitary-adrenal (HPA) axis (Hébert & Lupien, 2007; Kim et al., 

2013). Stimulation of the HPA axis is suggested to affect neuronal plasticity, connecting stress 

to the auditory system, and neuronal associations exists between the limbic and the auditory 

system (for details (Knipper et al., 2013; Kraus & Canlon, 2012; Mazurek et al., 2012)). 

However, overall, the exact mechanism by which psychosocial stress affects tinnitus is not fully 

understood and further research is needed. 

This study might inform health care professionals treating with individuals suffering from 

tinnitus. It has been suggested that relaxation programs for tinnitus patients have the potential 

to result in a significant reduction of perceived stress, depression, tinnitus disturbance, and 

cytokines levels (i.e., TNF-α) (Weber, Arck, Mazurek, & Klapp, 2002). Stress management is 

recommended to be include in tinnitus therapy (e.g., (Seydel, Reißhauer, Haupt, Klapp, & 

Mazurek, 2006)). An assessment of work stress in terms of perceived organizational injustice 

might inform about the necessity to expand stress management therapies to address patients’ 

occupational contexts. 

Several limitations of this study need to be addressed. First, due to its cross-sectional design, 

this study is unable to provide insights into potential directions of the association between 

organizational justice and tinnitus, as well as on the mediating role of depressive symptoms 

and burnout. Potential directions of causality and mediation should be explored by 

prospective studies. Second, tinnitus can be classified along several dimensions which are 

worthwhile to consider (such as severity, duration, etiology) (Davis & El Rafaie, 2000), but 

were not covered in our study. It is reassuring though that most epidemiological studies used 

comparable tinnitus measurements as in this study (e.g., (Baigi et al., 2011; Hasson et al., 

2011; Hébert et al., 2012; Hebert et al., 2012; Lin et al., 2009)). Third, noise exposure could 

only be taken into account by a proxy measure in our study (i.e., occupation in office, 

laboratory, or production), yet evidence indicates that the association of stress with tinnitus is 

independent of actual external noise exposure (Baigi et al., 2011). Fourth, organizational 
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justice consisted of the procedural and interactional dimensions, lacking distributive justice. 

Distributive justice is however considered to be a result of fair procedures and interactions and 

is therefore not seen to be a primary characteristic of justice within organizations (Moorman, 

1991). In consequence, research on occupational health has mainly been focused on 

procedural and interactional justice (Inoue et al., 2010). 

In conclusion, this is the first study providing evidence for the association of an established 

work stress conceptualization – that is, organizational justice – and tinnitus. Moreover, these 

findings indicate that the association might be mediated by burnout. Longitudinal studies are 

needed to provide causal evidence that promotion of perceived fairness at the workplace 

might not only prevent mental health, but also tinnitus and related adverse living conditions 

and health.  
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Chapter 4 Three Job Stress Models and Their 

Relationship with Musculoskeletal Pain in Blue- 

and White-collar Workers  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This chapter is based on Herr RM, Bosch JA, Loerbroks A, van Vianen AEM, Jarczok MN, Fischer JE, Schmidt 

B. Three Job Stress Models and Their Relationship with Musculoskeletal Pain in Blue- and White-collar 

Workers. Submitted.  
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Abstract 

Purpose: Musculoskeletal pain has been found to co-occur with psychosocial job stress. 

However, different conceptualisations of job stress exist, each emphasizing different aspects of 

the work environment, and it is unknown which of these aspects show the strongest 

associations with musculoskeletal pain. Further, these associations may differ for white-collar 

vs. blue-collar job types, but this has not been tested. The present study therefore examined 

the independent and combined contributions of Effort-Reward-Imbalance (ERI), Job-

Demand-Control (JDC) and Organizational Justice (OJ) to musculoskeletal pain symptoms 

among white- and blue-collar workers. Methods: Participants of a cross-sectional occupational 

study (n=1,634) completed validated questionnaires measuring ERI, JDC, and OJ, and 

reported the frequency of pain during the previous year at four anatomical locations (lower 

back, neck or shoulder, arms and hands, and knees / feet). Pain reports were summarized into 

a single musculoskeletal symptom score (MSS). Analyses were stratified for white- and blue-

collar workers. Results: Among white-collar workers, ERI and OJ were independently 

associated with MSS. In addition to these additive effects, significant 2-way and 3-way 

interactions indicated a synergistic effect of job stressors in relation to reported pain. In blue-

collar workers, ERI and JDC independently predicted MSS, and a significant 3-way 

interaction was observed showing that the combination of job stressors exceeded an additive 

effect. Conclusions: ERI predicted pain symptoms in both occupational groups. OJ was an 

independent significant predictor only among white-collar workers, whereas JDC had additive 

predictive utility exclusively among blue-collar workers. Simultaneous exposure to multiple 

job stress factors appeared to synergize pain symptom reporting. 
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Introduction 

Musculoskeletal pain is highly prevalent in the workforce (Costa-Black, Loisel, Anema, & 

Pransky, 2010; McDonald, DiBonaventura, & Ullman, 2011). For instance, in a survey 

among 15,000 employees from 15 European countries, back pain and muscular pain were 

among the most frequently reported work-related health problems (reported by 30% and 

19%, respectively) (Benavides, Benach, Diez-Roux, & Roman, 2000). Chronic pain accounts 

for a large proportion of total sickness absenteeism, presenteeism (reduced productivity due to 

sickness at work), and health care utilization, thereby impairing quality of life and incurring 

considerable costs on health care systems and employers alike (Lang, Ochsmann, Kraus, & 

Lang, 2012). Moreover, chronic pain has been found to predict other adverse health 

outcomes, such as the metabolic syndrome, cardiovascular disease, depression and anxiety 

disorders (Goodson et al., 2013; Torrance, Elliott, Lee, & Smith, 2010). 

While it is well known that a high physical workload is a risk factor for musculoskeletal pain, 

adverse psychosocial work conditions are also predictive. For example, a meta-analysis of 

longitudinal studies reports positive and significant pooled odds ratios ranging from 1.2 to 1.7 

for psychosocial job stressors (Lang et al., 2012). Despite convincing evidence that job stress is 

a determinant of pain reporting, there still is limited understanding of which characteristics of 

a stressful work environment may have the largest impact (Koch, Schablon, Latza, & 

Nienhaus, 2014; Kraatz, Lang, Kraus, Münster, & Ochsmann, 2013). Such characteristics 

have been captured by three theoretical models of job stress, which each emphasize different 

work place features; i.e., the Job-Demand-Control (JDC) model (Karasek, 1979), the Effort-

Reward-Imbalance model (ERI) (Siegrist, 1996), and Organizational Justice (OJ) (Kivimäki, 

Elovainio, Vahtera, & Ferrie, 2003; Ndjaboue et al., 2012). The JDC model proposes that job 

strain stems from situations involving exposure to high job demands (e.g., work load) and low 

job control (e.g., pacing, variety, decision latitude). The ERI model conceptualizes job stress 

as a result of situations in which efforts are insufficiently reciprocated (e.g., in the form of 

salary, praise, promotion prospects). Finally, the OJ model emphasizes the role of fairness 

perceptions, e.g., regarding the distribution of resources, the fairness of decision-making 

processes, and the fairness in interpersonal interactions. The majority of studies on pain have 

utilized the JDC model and to a lesser extent also the ERI model (e.g., (Koch et al., 2014; 
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Kraatz et al., 2013)), while only a single study considered OJ as a determinant of pain 

(Saastamoinen, Laaksonen, Leino-Arjas, & Lahelma, 2009).  

Research suggests that a multi-model approach may improve predictions of health outcomes 

(Calnan, Wadsworth, May, Smith, & Wainwright, 2004; Siegrist & Dragano, 2006). Job stress 

conceptualizations may have independent additive effects, i.e., indicating that job stress 

conceptualizations are complementary, or they may interact as they reinforce or weaken each 

other. For example, there is evidence that the combined effects of JDC with ERI better 

predict poor health outcomes than each model separately, which has been documented for 

self-rated health, insomnia, distress, and acute myocardial infarction (Calnan, Wainwright, & 

Almond, 2000; Ostry, Kelly, Demers, Mustard, & Hertzman, 2003; Ota et al., 2005; Peter, 

Siegrist, Hallqvist, Reuterwall, & Theorell, 2002; Rydstedt, Devereux, & Sverke, 2007). 

Likewise, a prospective study among public sector employees showed that the combination of 

high ERI and high OJ was linked to poorer health (i.e., in terms of self-rated health, 

psychiatric morbidity, and physician-diagnosed depression) as opposed to individual job stress 

models (Kivimäki et al., 2007). Regarding musculoskeletal pain symptoms, a recent study 

among intensive care unit nurses showed a significant association for the combination of ERI 

and JDC, however adding JDC provided little gain to using ERI only (Lee, Lee, Gillen, & 

Krause, 2014). Analyses of both the independent and combined associations of the three job 

stress models may help to understand which constellation of job stressors and psychosocial 

work conditions explain individual differences in reported pain and may facilitate the design 

of occupational interventions. 

It is recognized that the impact of job stressors on health may vary across occupational 

groups. For example, job strain, as characterized by the JDC model, seems to carry a higher 

risk for cardiovascular disease among blue-collar workers than among white-collar workers 

(Buring, Evans, Fiore, Rosner, & Hennekens, 1987; J. V. Johnson, Hall, & Theorell, 1989; 

Toren et al., 2014; Tsutsumi et al., 2011). Blue-collar workers can be distinguished from 

white-collar workers primarily on the basis of work content and context: production work vs. 

non-manual office work. Blue-collar jobs tend to be characterized by lower levels of 

autonomy, lower intellectual discretion and poorer task variety as compared to white-collar 

jobs (Toppinen-Tanner et al., 2002). The JDC model was initially developed with data from 

blue-collar professions, and consequently may capture work stressors that are more pertinent 
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to this occupational subpopulation (Toren et al., 2014). By contrast, there is emerging 

evidence that OJ is relatively more impactful among white-collar employees (Herr, Bosch, et 

al., 2014; Herr et al., in press), which has been attributed to their specific relationship with 

their employer, involving obligations and expectations beyond the formal contract, implying 

high levels of commitment and trust (Herr, Bosch, et al., 2014). ERI has been found to be 

equally associated with poor health among both blue- and white-collar workers and has 

comparable psychometric properties in both populations (Siegrist et al., 2004). Consequently, 

separate analyses of associations of each of the job stress models for white- versus blue-collar 

workers seems warranted. 

A distinction between white- and blue-collar workers appears beneficial for another reason. 

Blue-collar jobs are more physical demanding and work conditions are typically adverse, 

strenuous, and precarious conditions (e.g., monotonous, highly repetitive, lifting and carrying 

heavy loads, poor posture, and shift work) (Hammig, 2014; Schreurs, Van Emmerik, De 

Cuyper, Notelaers, & De Witte, 2011). A recent study however reports higher, but not 

significantly different, prevalences of most pain symptoms (i.e., neck, shoulder, elbow, upper 

and lower back) for white-collar than for blue-collar workers (Januario, Batistao, Coury, 

Oliveira, & Sato, 2014).   

In light of the previous discussion, the present study aimed to determine the associations of 

self-reported musculoskeletal symptoms with the three most commonly employed job stress 

models (i.e., ERI, JDC, OJ), which are considered separately for white- and blue-collar 

workers. It was hypothesized that for white-collar workers ERI and OJ are the strongest 

determinants for musculoskeletal symptoms, while for blue-collar workers in particular ERI 

and JDC would be associated with musculoskeletal symptoms. In addition, analyses explored 

if additive effects emerge and whether considering the interaction of stress conceptualizations 

would yield further gain in terms of explained variance in reported musculoskeletal symptoms. 
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Methods 

Study population  

Cross-sectional data from the 2007 Mannheim Industrial Cohort Studies (MICS) were used. 

The study population comprised employees of a large aircraft manufacturer in the South of 

Germany. All employees (N = 2,567) were invited to participate in a free health check. A total 

of 1,634 employees (64%) volunteered and completed a questionnaire, covering 

demographics, health outcomes and health behaviors, and measures of job stress, as detailed 

below. All participants provided written consent and the ethics committee of the Medical 

Faculty Mannheim, Heidelberg University, approved the study procedures. 

Measures 

Job stress measures 

Effort-Reward Imbalance (ERI) (Siegrist, 1996; Siegrist et al., 2004) was measured by a 17-item 

scale, assessing effort by six items and reward by 11 items. As recommended, for white-collar 

workers the five-item effort version was used while excluding physical load (Siegrist et al., 

2004). Generally, participants specified if the respective statement applied to them as a typical 

work experience and the extent to which it is a cause of distress (1 = does not apply, 2 = does 

apply, but not distressed, 3 = does apply and somewhat distressed, 4 = does apply and 

distressed, and 5 = does apply and very distressed). An effort-reward ratio was calculated as 

the weighted ratio of the effort sum score (Cronbach’s α: white-collar = .80; blue-collar = .79) 

and the reward sum score (Cronbach’s α: white-collar = .85; blue-collar = .85) (Siegrist et al., 

2004).  

The Job-Demand-Control (JDC) model conceptualizes job stress (denoted as “job strain”) as the 

combination of low job control (“decision latitude”) and high psychological demands 

(Karasek, 1979; Theorell & Karasek, 1996), which were determined using 12 items from the 

Job Content Questionnaire (JCQ) by Karasek et al. (1998). Psychological job demands 

comprised four items (work fast, work hard, no excessive work, enough time; Cronbach’s α: 

white-collar = .72; blue-collar = .74) and job control involved three items for decision 
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authority (allows own decisions, little decision freedom, lot of say) and five items for skill 

discretion (learn new things, requires creative, high skill level, variety, develop own abilities; 

Cronbach’s α: white-collar = .78; blue-collar = .76).4 All items were rated on a 4-point Likert 

scale ranging from 1 (does not apply) to 4 (fully applies). A ratio score for job strain was 

calculated based on the ratio “job demands sum score” / “job control sum score” (Loerbroks 

et al., 2010). 

Organizational Justice (OJ) was measured by a validated 11-item scale (Herr, Li, et al., 2014) 

(Cronbach’s α: white-collar = .92; blue-collar = .92). Seven items assessed the procedural 

component (Cronbach’s α: white-collar = .89; blue-collar = .90), and four items the 

interactional component (Cronbach’s α: white-collar = .87; blue-collar = .85). The procedural 

justice dimension refers to the perceived fairness of the procedures used in the decision 

making process (Folger & Greenberg, 1985). Examples of procedural justice include: 

“Important information is gathered before a decision is made“, and “Everyone has the opportunity to question 

decisions that are made”. The interactional dimension relates to fair interpersonal treatment (Bies 

& Moag, 1986). Examples of interactional justice are: “The supervisor tries to make fair 

decisions”, and “The supervisor treats us in a trustworthy way”.  All items were rated on a 5-

point Likert scale ranging from 1 (does not apply) to 5 (strongly applies). The OJ score was 

calculated by averaging item scores. This score was reversed to ensure that higher scores 

indicate higher injustice perceptions.  

Musculoskeletal symptoms  

Musculoskeletal symptoms were assessed as part of a symptom checklist introduced by the 

following question: “To what extent have you suffered from the following complaints during 

the past year?” Participants rated how often (1=never, 2=occasionally, 3=often) they suffered 

from (lower-) back pain, neck or shoulder pain, pain in arms and hands, and pain in the knees 

/ feet, respectively. A musculoskeletal symptoms score (MSS) was calculated by summing up 

                                                

4 Items no longer recommended for the psychological demands scale (i.e., intense concentration, tasks 

interrupted, hectic job, wait for others; Job Content Questionnaire Center (http://www.jcqcenter.org/)) were 

excluded.  



60 Organizational Justice and Health 

 

 

 

the scores across all symptoms items (number and frequency of pain sites; possible score range 

= 4 to 12; Cronbach’s α: white-collar = .66; blue-collar = .68).  

Occupational group 

In line with previous research (Gadinger, Loerbroks, Schneider, Thayer, & Fischer, 2011; 

Herr, Bosch, et al., 2014; Herr et al., in press), blue-collar and white-collar occupations were 

defined by cluster analysis of nine items, capturing the frequency (never; seldom; often) of 

executing specific work-related tasks (monitor or control a machine; produce components; 

handle components without major use of tools, e.g. prepare or move components; repair, 

maintenance; measure, check, quality control; train and teach; organise, plan; research and 

development; purchasing, marketing). This analysis suggested a 2-cluster solution and factors 

were interpreted as reflecting blue-collar tasks (high frequency of production, working, 

repairing, and check construction components) and white-collar tasks (high frequency of 

organizing, research, teaching and buying/selling) (Gadinger et al., 2011; Herr, Bosch, et al., 

2014; Herr et al., in press). 

Confounders 

Sociodemographic and socioeconomic variables included age (continuous), gender, and professional 

education. Shift work consisted of two categories: no-shift work or shift work. Employment 

status was defined as permanent employed versus not permanent employed. Similar with 

previous research, physical workload was estimated through seven job description questions 

(multiple response options), which have been classified into two components based on 

Principal Component Analysis (Saastamoinen et al., 2009). The first component included 

sedentary work activities: “mostly sitting” and “working mostly in front of the monitor” 

(Cronbach’s α: white-collar = .67; blue-collar = .49). The second component comprised the 

physically demanding activities: “lifting heavy loads”, “frequent stooping”, “working overhead 

or in twisted posture (e.g., during installation)”, “lifting the loads in forward leaning posture”, 

and “working on knees” (Cronbach’s α: white-collar = .81; blue-collar = .67). For each 

component an item sum-score was used. Health behaviours included participants’ reporting of 

their smoking status, physical exercise, and alcohol consumption. Trained staff assessed height 

and weight and this information was used to calculate the body mass index (BMI). 
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Statistical analysis 

Linear regression models were used to estimate associations of job stress models with the 

musculoskeletal symptoms score (MSS) separate for blue- and white-collar workers. 

Unstandardized (B) and standardized (Beta) regression coefficients and as indicator for model 

fit proportion of explained variance (R2) were presented. For categorical analyses tertiles for 

each job stress concept were computed. For continuous analyses effort-reward-imbalance and 

job strain were logarithmically transformed in order to make them approach a normal 

distribution. Independent variables were standardized by z-transformation. In a first step, the 

associations were calculated separately for each job stress model, adjusted for 

sociodemographics, socioeconomic status, work characteristics, physical workload, and health 

behaviours. In a second step, all job stress models were entered into the same multivariable 

model, and, subsequently, all the three possible 2-way interactions and the 3-way interaction 

between the three models were explored by adding the respective multiplicative interaction 

terms of the z-scores to the model (i.e., after accounting for main effects and potential 

confounders). The analyses were performed using SPSS (Version 21, SPSS Inc, Chicago, IL). 

To plot interaction effects and test for significant differences between the slopes the tool of 

Dawson (Dawson, 2014a, 2014b) was applied. 

Results 

Participant characteristics 

Table 4.1 presents the participant characteristics. The employees were predominantly male, 

with significantly more women in the white-collar group than in the blue-collar group (17% 

vs. 8%, p < .001). White-collar workers, compared to blue-collar workers, had lower MSS 

values (7.2 vs. 7.5), were on average six years older, had a higher professional education, did 

less shift work, were more likely to be permanent employees and to be never or former 

smokers (all p-values ≤ .001). As expected, white-collar workers displayed significantly higher 

mean values on the work load factor capturing sedentary work activities (Factor 1), while blue-

collar workers had much higher values on the work load factor comprising the physically 

demanding activities (Factor 2; both p-values < .001). Regarding work stress concepts, both 

occupation groups had similar ERI scores (p = .324), but the mean values for job strain and 
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perceived injustice at work were significantly higher for blue-collar workers than for white-

collar workers (both p-values < .001).  
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Job stress and musculoskeletal symptoms 

As shown in Table 4.3, in separate multivariable-adjusted regression models, ERI and OJ 

showed significant associations with the MMS in white-collar workers (BERI = 0.452, p < 

.001; BOJ = 0.326, p < .001). The ERI model explained a somewhat larger proportion of the 

variance (16.8%) than the OJ model (14.7%) or the JDC model (13.0%). In blue-collar 

workers all three job stress models were related to MSS (BERI = 0.574; BJDC = 0.400; BOJ 

= 0.362; all p-values < .001). Again, ERI explained most of the variance (25.9%), followed by 

JDC (23.9%), and OJ (22.5%). The association of job stress with MSS was significantly 

different for white- and blue collar only for the JDC model (p for interaction = .008). 
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Table 4.3: Associations between job stressors and MSS

 

*** p ≤ 0.001 ** p ≤ 0.01 * p ≤ 0.05 ¶ p < 0.1  

Analyses were adjusted for sociodemographics, socioeconomic status, shift work, employment status 
(temporary/permanent), physical workload, and health behaviours. 

 

Analyses of additive job stress effects 

Upon mutual adjustment (Table 4.4, Step 1), ERI and OJ showed an independent association 

with MSS in white-collar workers (BERI = 0.418, p < .001; BOJ = 0.216, p < .05) whereby JDC 

was not associated with MSS (BJDC = -0.107, p > .1). After similar mutual adjustment for other 

job stressors in blue-collar workers, ERI and JDC were still significantly associated with MSS, 

but the association for OJ became substantially attenuated and was no longer significant (BERI 

= 0.409, p < .001; BJDC = 0.232, p < .001; BOJ = 0.155, p = .08; Table 4.4, Step 1). 
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Figure 4.1: 3-way interactions of job stressors on MSS for white-collar worker

   

Analyses were adjusted for sociodemographics, socioeconomic status, shift work, employment status, physical 
workload, and health behaviours. 
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Analyses of job stress interactions  

Including 2-way and 3-way interaction terms 

significantly increased the model fit (Table 4.4, Step 2 

and 3; R2 change: 0.021 and 0.011, respectively, p-

values < .05). Figure 4.1 depicts the 3-way interaction 

for white-collar worker. The relationship between ERI 

stress and MSS was positive for almost all 

combinations of stressors (Figure 4.1, panel A). Only 

when JDC stress was high and OJ stress was low the 

effect of ERI on MSS was small (slope 2). Except for 

one pair of slopes (3 and 4), all pairs differed 

significantly (p-values < .05; Table 4.5). The effect of 

OJ stress on MSS was largest when JDC and ERI 

stress was high (Figure 4.1, panel B, slope 1). All other 

slopes differed significantly from this slope (p-values < 

.05; Table 4.5) and there were no effects of OJ. The 

relationship of JDC stress with MSS was negative 

when persons experienced high ERI stress (Figure 4.1, 

panel C, slopes 1 and 3) and particularly when OJ 

stress was low  (Figure 4.1, panel C, slope 3). Slopes 

were significantly different except when ERI stress was 

low (p-values < .05; Table 4.5), and the effects of JDC 

were modest. 

In blue-collar workers, too, the proportion of explained 

variance increased significantly when 2-way and 3-way 

interactions were included into the model (Table 4.4, 

Step 2 and 3; each R2 change: 0.010, p-values < .05).  
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Figure 4.2: 3-way interactions of job stressors on MSS for blue-collar worker 

  

Analyses were adjusted for sociodemographics, socioeconomic status, shift work, employment status, physical 
workload, and health behaviours. 

 



 Chapter 4 – Musculoskeletal Pain 71 

 

 

 

As displayed in Figure 4.2, there was no effect of ERI stress when JDC and OJ stress were low 

(panel A, slope 4). All other slopes differed significantly from this slope (p-values < .01; Table 

4.5) and showed a more negative effect on MSS as ERI stress increased, with the most adverse 

effect when all three job stressors were high (mean MSS = 8.6). The relationship of OJ stress 

with MSS was strongest when ERI stress was high, while JDC stress was low (Figure 4.2, 

panel B, slope 3). In all other cases the effects of OJ stress were modest. The effect of JDC 

stress was strongest when OJ stress was low and ERI stress was high (panel C, slope 3), and 

this slope differed significantly from the other slopes (p-values < .05; Table 4.5).  

Discussion 

The present study examined the associations of three established job stress models with self-

reported musculoskeletal pain in blue- and white-collar workers. ERI appeared to be a 

universal and strong predictor of musculoskeletal pain in both white- and blue-collar workers, 

suggesting that ERI captures stressful psychosocial work conditions relevant for both 

occupational groups (Siegrist & Dragano, 2006; Siegrist et al., 2004). In contrast the effects of 

JDC and OJ varied by occupation: as predicted, the JDC model emerged as a stronger 

correlate of musculoskeletal pain in blue-collar workers, and provided additional predictive 

value after adjustment for the other two work stressors, which was not the case for white-collar 

workers. One possible explanation for the weak association of JDC with musculoskeletal 

symptoms in white-collar workers might be – as previously suggested (Calnan et al., 2004; De 

Jonge, Bosma, Peter, & Siegrist, 2000) – that JDC might not fully capture more contemporary 

work conditions such as work flexibilization, short-term contracting, job insecurity, and 

delegation of entrepreneurial responsibility. 

OJ is thought to capture a salient element of the social structure at the workplace and is 

thought of as a potent social stressor (Herr, Bosch, et al., 2014; Herr et al., in press; Tyler & 

Blader, 2003). Due to their more profound and pertinent social relationships within the 

workplace, injustice has been suggested to represent a greater stressor for white-collar than for 

blue-collar worker (Herr, Bosch, et al., 2014; Herr et al., in press). It was therefore anticipated 

that OJ would be a stronger predictor of pain among white-collar workers, as compared to 

blue-collar workers. This prediction was partially confirmed: in the current study, OJ was 
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related to musculoskeletal pain among both blue- and white-collar worker but after mutual 

adjustment for ERI and JDC, OJ only showed a significant association among white-collar 

workers. This finding thus suggests that in the presence of ERI and JDC, OJ appears to play 

no independent role among blue-collar workers.   

The present study also explored synergetic effects between the job stress models. The 

interaction of the three job stress models revealed a very small although significant 

improvement of model fit. In white-collar workers, the most adverse combination, in terms of 

reported pain, appeared the combination of high ERI stress and low JDC stress, independent 

of OJ. In other words, among white-collar workers the effort-reward ratio seems more 

predictive of pain when control over work tasks is comparatively higher than workload (i.e., 

low job strain). Likewise, the relation between OJ and pain was strongest when job strain and 

ERI were both high. In blue-collar workers, the musculoskeletal symptoms score was 

predicted best when job stress was present according to all three models. Thus, in blue-collar 

workers a synergetic effect involving all three job stress conceptualizations seems to occur. On 

a more critical note, we may add that the additional variance explained by considering such 

interactions, while statistical significant, was small.  

While the present study was able to identify predictors of musculoskeletal symptom reporting, 

the exact mechanisms linking job stress and pain are yet to be elucidated (Ariens, van 

Mechelen, Bongers, Bouter, & van der Wal, 2001). Psychosocial work stress may generally 

raise people’s awareness of bodily symptoms or propensity for symptom reporting (Watson & 

Pennebaker, 1989). Another possible explanation is that in certain situations job stress is 

confounded with high physical demands, e.g., musculoskeletal symptoms might be a reaction 

to repetitive physical loads, which in turn correlates with psychological work strains (e.g., high 

demand or effort, low control) (Ariens et al., 2001). However, this explanation seems less likely 

because estimates were adjusted for reported physical workload. The present study was not 

able to account for more physiologically-oriented explanations of the stress-pain associations 

and these warrant scrutiny in future studies. For example, it has been argued that workplace 

stressors may lead to pain through increased muscle tension or a decreased pain threshold 

(Ariens et al., 2001; Lang et al., 2012; Nixon, Mazzola, Bauer, Krueger, & Spector, 2011). 

Likewise, the neuromatrix theory of pain (Loeser & Melzack, 1999; Melzack, 1999) proposes 

that chronic pain in part stems from sensitizing effects of endocrine (e.g., cortisol) and 
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inflammatory processes on the brain and peripheral tissues. As job stress has been linked to 

inflammatory responses (for a review (Steptoe, Hamer, & Chida, 2007)), this might provide 

another potential mechanism linking job stress to pain. 

Several limitations must be taken into consideration. Cross-sectional data limits inferences 

regarding causality and the possibility of reverse causality or non-recursive associations can 

thus not be ruled out. Further, results might be biased by common method variance. 

Common method variance refers to covariance between two constructs attributable to the 

common measurement method (e.g., questionnaires), rather than the measurement constructs 

(Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). One statistical procedure to address 

common method variance refers to adjustment for negative affectivity, as it is a well-

established determinant of both stress and physical symptom reporting (Podsakoff et al., 2003). 

A prior observation however showed that controlling for negative affect did not significantly 

attenuate the association between ERI and muscular pain (Joksimovic, Starke, v d Knesebeck, 

& Siegrist, 2002). Finally, although the three most common job stress conceptualizations as of 

today were utilized, there might be other highly relevant work characteristics explaining pain 

experience in the context of the workplace.  

In conclusion, an innovative aspect of the present study is the consideration of multiple job 

stress models and quantification of their health effects by occupational subgroups (i.e. white- 

and blue-collar workers). ERI and OJ were found to be the most prominent predictor for 

musculoskeletal symptoms in white-collar workers, and ERI and JDC in blue-collar workers. 

Combining the various work stress parameters provided additional gain in both occupations. 

Considering the additive and interactive effects of different work conditions is proposed as a 

promising approach for future research, to improve understanding of how these conditions 

and health are interrelated and to guide the identification of high-risk occupational 

environments and high-risk populations. 
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This chapter is based on Herr RM, Bosch JA, van Vianen AEM, Jarczok MN, Thayer JF, Li J, Schmidt B, 

Fischer JE, Loerbroks A: Organizational Justice is Related to Heart Rate Variability in White-collar Workers, 

but not in Blue-collar Workers – Findings From a Cross-Sectional Study. Annals of Behavioral Medicine (2014), 

in press.  
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Abstract 

Background: Perceived injustice at work predicts coronary heart disease. Vagal dysregulation 

represents a potential psychobiological pathway. Purpose: We examined associations between 

organizational justice with heart rate variability (HRV) indicators. Grounded in social 

exchange and psychological contract theory, we tested predictions that these associations are 

more pronounced among white-collar than among blue-collar workers. Methods: Cross-

sectional data from 222 blue-collar and 179 white-collar men were used. Interactional and 

procedural justice were measured by questionnaire. Ambulatory HRV was assessed across 24-

hours. Standardized regression coefficients (β) were calculated. Results: Among white-collar 

workers, interactional justice showed positive relationships with 24-hours-HRV, which were 

strongest during sleeping-time (adjusted βs ≥ .26; p-values ≤ .01). No associations were found 

for blue-collar workers. A comparable but attenuated pattern was observed for procedural 

justice. Conclusions: Both dimensions of organizational injustice were associated with lowered 

HRV among white-collar workers. The relevance of justice and possibly its association with 

health seems to differ by occupational groups.  
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Introduction 

The perception of low justice at work (low organizational justice) has been identified as a 

psychosocial risk factor for coronary heart disease and cardiovascular mortality (De Vogli, 

Ferrie, et al., 2007; Elovainio, Leino-Arjas, et al., 2006; Kivimäki et al., 2005; Kivimäki et al., 

2008). Organizational justice has only fairly recently attracted attention as a psychosocial 

work factor linked to health independently of more traditional operationalizations of job 

stress, such as the job strain model and the effort-reward imbalance model (Kivimäki et al., 

2005; Ndjaboue et al., 2012). Organizational justice has been conceptualized to comprise 

three components, pertaining to procedures (procedural justice), social interactions 

(interactional or relational justice), and personal rewards (distributive justice) (Colquitt et al., 

2005). However, most studies have focused on procedural and interactional justice because 

these subcomponents are thought to represent the most robust predictors of employees’ health 

(Elovainio et al., 2009; Elovainio, Kivimäki, et al., 2006; Elovainio et al., 2004; Elovainio, 

Kivimäki, & Vahtera, 2002; Elovainio et al., 2003; Ferrie et al., 2006; Gimeno et al., 2010; 

Kivimäki, Elovainio, Vahtera, & Ferrie, 2003; Kivimäki, Elovainio, Vahtera, Virtanen, et al., 

2003; Kivimäki et al., 2004; Kivimäki et al., 2008; Kivimäki et al., 2007; Kouvonen et al., 

2008; Kouvonen et al., 2007). Interactional justice denotes fairness of interpersonal 

interactions with the supervisor in terms of truthfulness, respect, justification, and propriety 

(Bies & Moag, 1986). Procedural justice refers to the fairness of the decision making process, 

and involves consideration of the interests of those affected by decisions, perceived consistency 

of procedures across time and employees, accuracy, ethical standards, absence of personal 

bias, and reversibility of wrong decisions (Leventhal, 1980; Thibaut & Walker, 1975).  

It is believed that organizational justice affects health by being a source of psychological stress 

(Elovainio, Heponiemi, et al., 2010). Key elements in most conceptualizations of stress are the 

lack of controllability and predictability (Koolhaas et al., 2011), and these elements are also 

central to theories that address the role of justice in organizations. For example, Thibaut and 

Walker (1975) hypothesize in their instrumental control model that people care about 

procedural justice because it makes long-term outcomes more controllable and predictable. 

Similarly, the uncertainty management theory by Lind and van den Bos (2002) states that 

“fairness is important to people because it gives them a means of managing uncertainty” and that 

“people use fairness to manage their reactions to uncertainty, finding comfort in related or 



78 Organizational Justice and Health 

 

 

 

even unrelated fair experiences and finding additional distress in unfair experiences” (p. 216, 

emphasis in original). Thus, there is consensus that justice perceptions can reduce uncertainty 

and lack of control, which are at the nucleus of distress (Judge & Colquitt, 2004). The 

mechanisms by which perceptions of justice may impact health have increasingly become a 

focus of research, and have been proposed to involve behavioral pathways (e.g., life style) 

(Kouvonen et al., 2008; Kouvonen et al., 2007) or psychobiological pathways (Elovainio, 

Ferrie, et al., 2010; Elovainio, Kivimäki, et al., 2006; Inoue, Kawakami, Ishizaki, et al., 2009; 

Kivimäki et al., 2008). 

The present study investigated the association between organizational justice, overall work 

stress, psychological well-being, and parasympathetic nervous system dysregulation (Dekker et 

al., 2000; Tsuji et al., 1996). The vagus nerve of the parasympathetic nervous system is a main 

regulator of cardiac function, and its activity can be indexed by heart rate variability (HRV; 

see Table 5.1 outlining the HRV parameters utilized in the present study). Reduced HRV is 

an established and robust risk factor of cardiovascular disease (Hillebrand et al., 2013), and 

there is likewise substantial evidence that HRV is adversely affected by distress and 

psychologically adverse working conditions (e.g., effort-reward imbalance and job strain) 

(Jarczok et al., 2013). The possible association with organizational justice remains merely 

explored.  

Table 5.1: Overview of HRV indices (Jarczok et al., 2013) 

 

An early experimental study investigated not exactly organizational justice, but determined 

associations between manipulated fairness and HRV among 30 university students. It used a 
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principal-agent experimental design, whereby a confederate (the agent) decides how to divide 

a reward for completion of a jointly accomplished task between himself/herself and the 

participant. Experimentally manipulated and perceived unfair payment were linked to lower 

HRV in the participants (Falk et al., 2011). Another study, and the only to investigate 

organizational justice perceptions and HRV in an occupational setting, involved 57 female 

health care workers (Elovainio, Kivimäki, et al., 2006). The authors found no association but 

duly noted that their cross-sectional study was underpowered and speculated that 

organizational justice perceptions might have a different impact on HRV in different 

occupational groups (Elovainio, Kivimäki, et al., 2006). Thus, while the extant data clearly are 

sparse and inconclusive, potential associations between justice and HRV are sufficiently 

plausible and of clinical relevance to warrant further scrutiny in better powered studies.  

There are reasons to assume that the impact of organizational justice on health and well-being 

may vary between occupational groups. For example, organizational justice shows a stronger 

association with psychological distress in temporary workers, who experience more 

uncertainty, than in permanent workers (Inoue, Kawakami, Tsuno, Tomioka, & Nakanishi, 

2012). In this study, we predicted a differential impact of organizational justice in blue-collar 

versus white-collar workers. This categorization is traditionally used to distinguish between 

production workers and non-manual office workers. While this distinction partially overlaps 

with markers of socio-economic status (SES), it is not synonymous (Dornstein, 1988), and the 

distinction appears to be more reflective of job characteristics; white-collar workers, compared 

to blue-collar workers, generally have higher levels of autonomy and their job content is 

characterized by greater intellectual discretion and task variety (Toppinen-Tanner et al., 

2002; Väänänen, Kalimo, et al., 2004). Explicitly comparing these groups (e.g., as opposed to 

merely adjusting for differences) may be relevant for several reasons. One reason is that 

among the studies that have been the most influential in shaping our understanding of 

organizational justice as a determinant of physical health, nearly all have been restricted to 

white-collar employees (De Vogli, Brunner, et al., 2007; De Vogli, Ferrie, et al., 2007; 

Elovainio, Ferrie, et al., 2010; Gimeno et al., 2010; Kivimäki et al., 2005; Kivimäki et al., 

2008). Furthermore, there is evidence indicating differences between white-collar and blue-

collar workers in the association between job strain and risk of incident stroke (Tsutsumi et al., 

2011) and mortality (von Bonsdorff et al., 2012). At this point it is uncertain to what extent 
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findings pertaining to the health effects of organizational justice in white-collar workers 

generalize to blue-collar workers.  

The prediction that injustice may have a different (i.e., larger) impact on white-collar workers 

than on blue-collar workers can be grounded in social exchange theory and psychological 

contract theory (Blau, 1964; Colquitt et al., 2013; Tekleab, Takeuchi, & Taylor, 2005). Social 

exchange theory proposes that the perception of relationships and social behavior is informed 

by interpersonal interactions that generate obligations, manifested in rules and norms of 

exchange (e.g., principles of reciprocity) (Cropanzano & Mitchell, 2005). The nature of 

exchanged resources is economic (i.e., financial needs) and socioemotional (i.e., social and 

esteem needs). Accordingly, this theory distinguishes between two general types of exchange; 

i.e., economic and social exchange. The former type of exchange is thought to be more 

central to blue-collar workers, in whom the relationship with the employer predominantly 

rests on being paid a specific wage for performance (Littek & Heisig, 1989). White-collar 

workers, on the other hand, are hypothesized to exhibit a stronger social exchange 

relationship (Littek & Heisig, 1989), which involves obligations and expectations beyond the 

formal employment contract (e.g., payment for performance), and is accompanied by 

comparatively high levels of commitment and trust (De Cuyper et al., 2008; DeConinck, 

2010). Trust is central to organizational justice and social exchange (e.g., (Holtz, 2013)) and is 

suggested to be particularly important in white-collar work because tasks are comparatively 

more interdependent, work processes and outcomes are more uncertain, and measurement of 

task outcomes are ambiguous (Hopp et al., 2009). On that basis, violations of trust and justice 

standards are predicted to have a larger impact on white-collar than on blue-collar workers 

(Schminke, Cropanzano, & Rupp, 2002); as Cropanzano, Rupp, Mohler, and Schminke 

(2001) argue: “when we are in a social exchange relationship, we expect certain things and 

these things have great value to us. Given this, a violation of justice standards should have 

more serious ramifications than when the relationship is less communal” (p. 62).  

A second and related theoretical approach, the psychological contract theory (Rousseau, 

1989), leads to comparable predictions. The term ”psychological contracts” pertains to beliefs 

about mutual obligations beyond the formal employment contract (Rousseau, 1989). Two 

types of psychological contracts are differentiated, i.e., transactional versus relational 

(Rousseau, 2004), which overlap with the aforementioned distinction between economic and 
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social exchanges (Konovsky & Pugh, 1994; Rousseau, 2004). That is, an implication of 

economic exchange (more typical of blue-collar jobs), is the reliance on transactional 

contracts, which are characterized by the expectation of receiving a specific material reward 

for a specific performance (e.g., salary, fringe benefits) and thus have an economic focus 

(Axelrod & Gavin, 1980; Pennings, 1970). By contrast, social exchanges with the employer 

(more prominent to white-collar workers) involve relational contracts, which entail non-

economic expectations regarding shared values and goals, and expectations of respectful and 

supportive interpersonal interactions (Konovsky & Pugh, 1994; Rousseau, 1990). Research 

shows that white-collar workers tend to express a stronger emotional involvement, whereby 

work satisfies social and emotional needs, and tend to be more intrinsically oriented (e.g., 

greater value of work, greater sense of accomplishment), which are all indicative of a relational 

contract (Axelrod & Gavin, 1980; Pennings, 1970). In fact, research has demonstrated 

differences in the psychological contracts between white- and blue-collar workers. For 

example, Sels and colleagues (Sels, Janssens, Van den Brande, & Overlaet, 2000) observed 

that the contracts of white-collar workers have a stronger basis in relational obligations (e.g., 

career progression) whereas those of blue-collar workers are more built on transactional 

obligations (e.g., pay). These authors also note that white-collar workers are more closely 

involved in company policies than blue-collar workers. Hence, white-collar workers are more 

directly confronted with organizational information and decision-making processes. In 

addition, Ellis (2007) argued that generally white-collar jobs require more communication for 

task completion and performance evaluation, whereas blue-collar workers obtain evaluative 

feedback more directly from task outcomes (e.g., machine feedback). In line, Ellis (2007) found 

that white-collar workers perceive more quality communication promises and have 

comparatively higher communication expectations (e.g., open and honest communication, 

one-to-one communication, performance feedback) as part of their psychological contract 

than blue-collar workers. Thus, the type of relationship white-collar workers tend to have with 

their employer makes them relatively more vulnerable to violations of social and fair 

treatment. Notably, interactional justice has been argued to be the most stressful form of 

injustice (Greenberg, 2004) and is thought to represent the social exchange component of 

organizational justice (Bies & Moag, 1986). 

In light of the preceding discussion, we aimed to test the hypothesis that organizational justice, 

comprising interactional and procedural justice, would show inverse associations with HRV. 
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Further, we anticipated that these associations would be stronger among white-collar workers 

than among blue-collar workers. In parallel, we tested the underlying assumption that to 

white-collar workers violations of organizational justice would be more distressing, assessed as 

overall perceived stress at work and psychological well-being, and tested to what extent these 

stress perceptions may mediate the association between organizational justice and HRV. 

These hypotheses were tested in a cross-sectional epidemiological study. One particular 

methodological strength of the present study is that HRV was recorded across 24-hours. HRV 

follows a circadian rhythm (Huikuri et al., 1994) and 24-hours recording is recommended to 

assess HRV (Bein, Hanss, Scholz, & Tonner, 2005), which allows separate analyses of HRV 

during reported wake- and sleeping-time (Brosschot, Van Dijk, & Thayer, 2007). Further, we 

examined several HRV indices in conjunction, each capturing different parasympathetic and 

autonomic nervous system activity (see Table 5.1). Finally, we explored whether associations 

with organizational justice are independent of other widely used work stress concepts, i.e., the 

effort-reward imbalance and job strain.  

Methods 

Study population  

The present study was conducted among male employees of a large aircraft manufacturer in 

the South of Germany who participated in a voluntary health check (performed March to 

April 2007). Ambulatory heart rate monitoring was performed among those aged >44 years 

or those having participated in an earlier work site assessment (independent of age). A total of 

583 men volunteered for the 24-hours ambulatory heart rate recording. Temporary workers 

and trainees were excluded to ensure that all participants had relevant exposure to the work 

environment under investigation (Bosch, Fischer, & Fischer, 2009). Applying these selection 

criteria, and accounting for missing data or poor heart rate recordings (defined as an artefact 

rate > 15 %), the final sample comprised 401 employees (69 %), of which 222 were blue- and 

179 were white-collar workers (see below for the exact definition of these occupational 

groups). All participants provided written informed consent prior to their inclusion in the 

study. The ethics committee of the Manheim Medical Faculty at Heidelberg University 

approved this study’s materials and procedures (2007-009E-MA). 
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Procedures 

Ambulatory assessments were performed across two days. In the morning of the first day 

participants completed questionnaires and underwent a medical examination and 

anthropometric measurements. Afterwards, the ambulatory electrocardiogram (ECG) was 

attached and participants were instructed on how to handle that device. Participants were 

requested to return the ECG recorder the next morning (aiming for a minimum of 20 hours 

recording time) or when technical problems occurred. Participants donned the device during 

their routine daily work, during after-work leisure time, and during night-time. Participants 

kept a diary in which they recorded their sleep and wake times. In the morning of the second 

day participants returned the diary and the ECG recorder was removed.  

Measures 

Organizational justice 

Organizational justice was assessed by a validated German questionnaire (Herr, Li, et al., 

2014) based on the Moorman Organizational Justice Scale (Moorman, 1991). The 

questionnaire consisted of a seven-item “procedural justice” scale (Cronbach’s alpha = 0.90; 

alpha if item deleted ≤ 0.90; item-total correlation ≥ .53) and a four-item “interactional 

justice” scale (Cronbach’s alpha = 0.88; alpha if item deleted ≤ 0.91; item-total correlation ≥ 

.56). Examples of procedural justice include: “Important information is gathered before a decision is 

made“, and “Everyone has the opportunity to question decisions that are made”. Examples of interactional 

justice are: “The supervisor tries to make fair decisions”, and “The supervisor treats us in a trustworthy 

way”. All items used a 5-point Likert scale ranging from 1 = does not apply at all to 5 = 

strongly applies. Scale scores were calculated by averaging item ratings with higher values 

indicating higher perceived justice. 

Effort-reward imbalance and job strain 

Effort-reward imbalance at work was assessed by 17 items on a 5-point Likert scale (Siegrist, 

1996; Siegrist et al., 2004). Six items captured effort, including items on perceived current 

workload, and an increase of workload over time (Cronbach’s alpha = 0.74). Reward was 

assessed by eleven items (i.e., financial, esteem, and career reward, as well as job security; 
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Cronbach’s alpha = 0.84). To quantify the degree of an unfavorable mismatch between efforts 

and rewards (i.e. high efforts and low rewards) at the individual level, the effort-reward 

imbalance ratio was calculated according to a standard equation (effort-reward imbalance 

ratio = sum score effort scale / [sum score reward scale x 6/11]) (Siegrist et al., 2004). The 

demand-control model (Karasek, 1979) was operationalized by 16 items on a 4-point Likert 

scale from the job content questionnaire (Karasek et al., 1998). Job demands comprised eight 

items (e.g., work very hard and fast, excessive amount of work, insufficient time; Cronbach’s 

alpha = 0.65) and job control involved three items on decision authority and five items to 

assess skill discretion (Cronbach’s alpha = 0.79). Job strain was defined by the recommended 

subtraction approach (sum demand scores minus sum control scores) (Courvoisier & Perneger, 

2010). 

Occupational groups and importance of work aspects 

Blue-collar and white-collar occupations were defined on the basis of cluster analysis (k-means 

clustering; two clusters) grouping workers based on nine items, which captured the frequency 

(never; seldom; often) of performing specific work-related tasks (viz., monitor or control a 

machine; produce components; handle (prepare and move) components; repair, maintenance; 

measure, check, quality control; train and teach; organise, plan; research and development; 

purchasing, marketing). Two clusters were found that differentiated items involving a higher 

frequency of blue-collar tasks (i.e., ‘control machines’, ‘production and handling of 

components’, ‘repair and maintenance’, ‘measure and check’) and a higher frequency of 

white-collar tasks (i.e., ‘train and teaching’, ‘organise’, ‘research and development’, and 

‘purchase and marketing’) (all p-values <. 001) (Gadinger et al., 2011). Analyses applying an 

unrestricted cluster analysis (i.e., TwoStep Clustering) confirmed the initial a priori 

categorization into two clusters (Χ2 = 234.1 p < .001), and did not support additional 

categories (e.g., management). 

As mentioned above, it was predicted that the perceived importance of exchange-relevant 

features differs for these occupational groups. Participants were asked to rate the importance 

of a number of job-aspects (i.e., “How important are the following work aspects to you?” 

Response options: “unimportant”, “less important”, or “important”), which included 

“leadership and superiors”, and another item on “salary and remuneration”.  
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Life style, socio-economic status, and anthropometric variables 

Health behaviors were assessed by questions on smoking status (never smoker; ex-smoker; 

smoker), alcohol consumption (average number of standard servings of beer, wine or liquor 

consumed per day, transformed into gram/day), and physical exercise (regularly more than 

2h per week; regularly 1 to 2h; less than 1h; no exercise). Sleep quality was measured by the 

four-item Jenkins sleep quality scale (Jenkins, Stanton, Niemcryk, & Rose, 1988). Height and 

weight were assessed by standard anthropometric methods and used to calculate the body 

mass index (BMI) (Bosch, Fischer, et al., 2009). Socio-economic status was indexed by 

educational attainment (i.e., apprentice or less; technical or vocational college; academic / 

university degree) and job position using four job grades: 1) division manager / department 

manager; 2) project leader / process manager / foreman / group leader; 3) skilled worker / 

skilled employee and semi-skilled worker / basic office staff). Shift-work cycles consisted of 

three categories: no shift-work; 2 shifts; 3 or 4 shifts.  

Overall psychological well-being and stress at work  

Psychological well-being was operationalized using the SF-12 mental health composite score 

(Bullinger & Kirchberger, 1998; Gandek et al., 1998). The mental health composite score 

comprises the mean value of items assessing vitality (one item), social functioning (one item), 

role-emotional (two items), and mental health (two items) (Cronbach’s alpha = 0.85). The 

score ranges from 0 to 100, and higher values indicate better well-being. An overall 

assessment of experienced overall work stress was based on an item previously used in the 

INTERHEART study (frequency of feeling irritable, anxious, or having sleeping difficulties as 

a result of conditions at work with response options ranging from never; some periods; several 

periods; or permanent (Rosengren et al., 2004)). 

Heart rate variability 

Heart rate was recorded as beat-to-beat intervals based on the R-peak, using a 5-lead 

ambulatory CardioScout device (Cardioscout electrocardiographic recording, Research 

Version, PicoMed, Überlingen, Germany) at a sampling rate of 500 Hz. Raw data were 

analysed at The Center for Neuropsychological Research (University of Trier, Germany) 

according to the guidelines of the Task Force of the European Society of Cardiology and the 
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North American Society of Pacing and Electrophysiology ("Heart rate variability: standards of 

measurement, physiological interpretation and clinical use. Task Force of the European 

Society of Cardiology and the North American Society of Pacing and Electrophysiology," 

1996). The inter-beat interval data were decomposed into blocks of 335 seconds, and time 

domain parameters as well as artefact rate per block were calculated with "ANS-Explorer" 

Software (NEUROCOR®, version 3.4.1) (Wittling, 2007). From this data the root mean 

square of successive differences (RMSSD) as well as the standard deviation of all normal-to-

normal intervals (SDNN) of valid adjacent beat-to-beat intervals were calculated. In addition 

the frequency domain power in the low (LF) (0.04-0.15 Hz) and high frequency (HF) (0.15-0.4 

Hz) band were determined (see Table 5.1). All HRV indices were expressed as a 24-hours 

average (“24-hours”), and, where possible, as wake- and sleeping-time average (“waking” or 

“sleeping”), based on self-reported bed- and wake-up times. The average recording time of 

valid measures was 15.1 hours (SD = 7.3; n = 401) across 24 hours, 8.9 hours (SD = 5.5; n = 

222) for waking-, and 6.8 hours (SD=4.2; n = 209) for sleeping-time measurements. 

Statistical analysis 

HRV variables were transformed in order to make them approach a normal distribution 

(negative reciprocal square root transformation was used, yielding a better approximation 

than Log10) and cleaned (individuals with values ± 3 SD above or below the mean of each 

HRV indicator were excluded from the analyses). General linear models (GLM) were used to 

explore associations of procedural justice and interactional justice with HRV indicators, 

overall psychological well-being, and work stress. Regarding HRV, separate analyses for 24-

hours, waking-, and sleeping-time HRV measurements were performed. For each outcome 

variable, three hierarchical models were estimated. The first model (Model 0) was unadjusted. 

Based on their established associations with HRV or organizational justice (e.g., (Jarczok et 

al., 2013; Kivimäki et al., 2005)) Model 1 adjusted for possible confounding by age, education, 

job position, shift work, smoking status, alcohol consumption, physical exercise, BMI, and 

sleep quality. In order to examine the independent association of justice with overall work 

stress, psychological well-being, and HRV indicators, the third model (Model II) was 

additionally adjusted for the effort-reward-imbalance ratio (continuous), and job strain 

(continuous). For interactional and procedural justice separate multivariate general linear 

models (GLM) for overall work stress, psychological well-being, and HRV indices were 
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estimated. Regarding HRV, GLMs were separately presented for 24-hours, waking-, and 

sleeping-time, and included all HRV indicators. These models involved both main effects for 

occupational group and justice. In an additional step, multiplicative interaction terms 

(occupational group × justice) were included. Variables were centralized by z-transformation. 

In the case of significant interaction terms analyses were stratified by occupational groups. 

Psychological well-being, and overall work stress were proposed as mediators of the 

organizational justice-HRV relationship. To test this hypothesis, several mediation models 

were specified using the PROCESS macro for SPSS (release 2.041) by Hayes (Hayes, 2012, 

2013). PROCESS employs maximum likelihood regression estimates for direct and indirect 

effects (Sobel test) using 5,000 bootstrap samples. For all analyses SPSS (Version 21, SPSS 

Inc, Chicago, IL) was used.  

Results 

Participant characteristics 

Participants’ characteristics are presented in Table 5.2. White-collar workers, compared to 

blue-collar workers, were on average two years older, had higher educational levels, had a 

higher average job position, and did much less shift-work. White-collar workers rated the 

importance of leadership and their superiors higher than blue-collar workers (p = .022). By 

contrast, blue-collar workers rated salary and remuneration more important than white-collar 

workers (p = .046). Moreover, on average white-collar workers perceived higher levels of 

organizational justice (meanProcedural 3.33 vs. 2.91; meanInteractional 3.64 vs. 3.27; both p-values < 

.001), higher job control relative to demands (mean -3.23 vs. -1.01; p < .001), and reported 

better psychological well-being (mean 73.9 vs. 68.8; p = .002). The two occupational groups 

did not differ with regard to HRV measures or perceptions of overall work stress. 
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Table 5.2: Characteristics of the study population stratified by occupational group 
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Table 5.2: continued. 

Blue-collar n = 222. White-collar n = 179. ¶ Untransformed values, transformed (negative reciprocal square 
root) for analysis. † 115 individual data for blue-collar and 107 for white-collar. ‡ 106 individual data for blue-
collar and 103 for white-collar. Test value χ2 for categorical variables and F value for continuous scores. a SF-12 
mental health composite score. bAsymptotically F distributed (Brown–Forsythe). SDNN = standard deviation of 
all normal-to-normal intervals. RMSSD = root square differences of successive heart beats in milliseconds. LF = 
low frequency HRV. HF = high frequency HRV. 
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Organizational justice, overall work stress and psychological well-being 

Multivariate analyses revealed significant main effects of procedural justice on overall work 

stress and psychological well-being in the unadjusted model (Model 0; Wilk’s Λ = 0.920; F(2,396) 

= 17.12; p < .001; Table 5.3; for single parameter estimates see Supplementary Material (SM) 

Table 5.1), as well as in the model adjusted for age, socio-economic status, health behaviors, 

and anthropometric measures (Model I; Wilk’s Λ = 0.967; F (2,380) = 6.40; p = .002). A similar 

association was found for interactional justice (Wilk’s Λ = 0.915; F (2,396) = 18.35; p < .001; 

Wilk’s Λ = .965; F (2,380) = 6.93; p = .001; respectively). In the model controlling for the work 

stress concepts of effort-reward-imbalance and job strain (Model II) the interaction term 

(occupational group × justice) was significant for interactional justice (Wilk’s Λ = 0.980; F (2,377) 

= 3.81; p = .023), but not for procedural justice (Wilk’s Λ = 0.993; F (2,377) = 1.28; p = .218). 

Stratified regression analyses suggested that interactional justice and psychological well-being 

were associated in white-collar workers (β = 0.125; SE = 0.061; p = .041), but not in blue 

collar workers (β = -0.070; SE = 0.072; p = .117). The association with overall stress at work 

was not significant in either group (β = -0.074; SE = 0.069; p = .290; β = 0.094; SE = 0.085; p 

= .267; respectively). 
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Organizational justice and HRV 

Multivariate analyses of the association between organizational justice components and the 

HRV indices during different measurement periods revealed a significant main effect of 

occupational group on waking HRV in the unadjusted model (Model 0; Table 5.4; for single 

parameter estimates see SM Table 5.2). This association was found for both interactional 

justice (Wilk’s Λ = 0.942; F (4,216) = 3.32; p = .012), and procedural justice (Wilk’s Λ = 0.946; F 

(4,216) = 3.05; p = .018). After additional adjustment (Model I and II), neither main effects nor 

interaction effects were observed for procedural justice. By contrast, interactional justice 

showed significant interactions with occupational group irrespectively of recording period (all 

p-values < .05; except waking HRV Model I: p = .053). 

We performed regression analyses stratified by occupational group in case the interaction 

term of occupational group and justice was significant in the multivariate analyses with HRV. 

Table 5.5 presents the standardized regression coefficients (βs) for the association between 

interactional justice and the various HRV indices stratified by measurement periods (24-

hours, waking, sleeping), and by occupational group, as well as the interactions between 

occupational group and interactional justice. In the age, socio-economic status, health 

behaviors, and anthropomorphic measures adjusted models (Model I), significant positive 

associations between interactional justice and HRV, both in the time domain (SDNN and 

RMSSD) and frequency domain (high frequency power (HF) and low frequency power (LF)), 

were observed for white-collar workers during sleeping-time (βs ≥ 0.26; all p-values ≤ .01). 

These associations were robust against adjustment for effort-reward imbalance and job strain 

(Model II, βs ≥ 0.25; all p-values ≤ .01). A similar but weaker pattern of associations was 

observed for 24-hours HRV measurements and wake-time HRV measurements (see Table 

5.5). In contrast, for blue-collar workers organizational justice dimensions were unrelated to 

HRV indices, irrespective of the measurement period or HRV index used (all p-values > .05).  
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Table 5.5: Standardized regression coefficients (βs) for interactional justice and test of the 

differences by interaction. Results are presented separately for heart rate variability (HRV) 

indices during different recording periods stratified by occupational groups 

 

* p ≤ .05. ** p ≤ .01. *** p ≤ .001. 24-hours: blue-collar n = 222; white-collar n = 179. Waking: blue-collar n = 
115; white-collar n = 107. Sleeping: blue-collar n = 106; white-collar n = 103. SDNN = standard deviation of all 
normal-to-normal intervals. RMSSD = root square differences of successive heart beats in milliseconds. LF = 
low frequency HRV. HF = high frequency HRV. Model I: adjustment for age; education; job position; shift 
work; smoking status; alcohol consumption; physical exercise; BMI; sleep quality. Model II: Model I + additional 
adjustment for effort-reward imbalance ratio and job strain. 

 

Significant interaction terms of occupational group and interactional justice largely confirmed 

that the association between interactional justice and HRV indicators differed by occupation 

type, especially in the mixed autonomic nervous system reflection (sympathetic and 

parasympathetic mediated HRV). Figure 5.1 illustrates the association of interactional justice 

with 24-hour HRV indices for white- and blue-collar employees. In contrast, the interaction 

terms were not significant for procedural justice (all p-values > .05; SM Table 5.3). 
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Figure 5.1: Interaction effects of interactional justice with occupational group (white-collar = 

dashed line and open circles; blue-collar = solid line and filled circles) on 24-hour HRV  

 

SDNN = standard deviation of all normal-to-normal intervals; RMSSD = root square differences of successive 
heart beats in milliseconds; LF = low frequency HRV; HF = high frequency HRV. Standardized and adjusted 
(age, socio-economic status, health behaviors, anthropomorphic measures (Model I)) predicted values. 

Mediation analyses for white-collar workers  

It was tested whether psychological well-being or overall work stress mediate the association 

between interactional justice and HRV. Therefore, direct and indirect effects of interactional 

justice on HRV indices with the potential mediators psychological well-being, and overall 

work stress were estimated for white-collar workers (adjusted as in Model I). In all mediation 

analyses the direct effects were significant (all p-values ≤ .05; except for waking RMSSD), 

while all indirect effects were not (all p-values > .05; except both p-values for 24-h SDNN and 
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low frequency power (LF) measurement for psychological well-being ≤ .05), providing very 

weak support for mediation. 

Table 5.6: Mediation analyses for the association of interactional justice with HRV indices 

in white-collar workers. Results are presented separately for heart rate variability (HRV) 

indices during different recording periods 

* 
p ≤ .05. ** p ≤ .01. *** p ≤ .001. 24-hours: n = 179. Waking: n = 107. Sleeping: n = 103. SDNN = standard 
deviation of all normal-to-normal intervals. RMSSD = root square differences of successive heart beats in 
milliseconds. LF = low frequency HRV. HF = high frequency HRV. Adjusted for age; education; job position; 
shift work; smoking status; alcohol consumption; physical exercise; BMI; sleep quality. Normal-
theory tests for indirect effect (Sobel test). 5,000 bootstrap samples. 

Discussion 

The current study aimed to determine if perceptions of organizational justice are associated 

with nervus vagus dysregulation. Further, it tested predictions that such an association, if any, 

would be stronger for white-collar workers than for blue-collar workers. The data confirmed 

that both measured dimensions of organizational justice (i.e., interactional and procedural) 

were associated with reduced HRV, which was particularly pronounced during sleeping-time. 

These associations were evident in white-collar workers, but virtually absent in blue-collar 

workers. The present study is the first to identify cardiac vagal dysregulation as a possible 

pathway linking organizational justice to cardiovascular health. Further, to the best of our 

knowledge, this is the first study to confirm theory-grounded predictions that the physiological 

impact of organizational justice may vary between white-collar and blue-collar workers.  
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The observation that interactional justice, which pertains to the fairness of the interpersonal 

treatment by the supervisor (Bies & Moag, 1986), showed a robust association with HRV in 

white-collar workers suggests that the interactions with the supervisor may be a particularly 

influential determinant of health for these employees. This observation is consistent with the 

notion that white-collar workers have a stronger social exchange relationship with their 

employer, in which features such as trust and mutual respect, e.g., as expressed in interactions 

with supervisors, play a more central role (DeConinck, 2010). It has been argued that 

interactional unfairness sends the clearest and most direct signals of rejection and devaluation 

(Yang et al., 2014), which may explain its larger impact on psychobiology (Bosch, de Geus, et 

al., 2009; Dickerson & Kemeny, 2004). Conversely, the somewhat weaker associations with 

procedural justice suggest that perceived unfairness of procedures that determine the 

allocation of resources was comparatively less perturbing.  

Auxiliary analyses appeared consistent with the notion that white-collar and blue-collar 

workers differ in the exchange relationship with their organization, showing that blue-collar 

workers rated the importance of their salary and remuneration – an integral part of an 

economic exchange – higher than white-collar workers. In contrast, white-collar workers more 

often rated leadership and their superiors as important aspects of their job than blue-collar 

workers, which is indicative for an orientation towards a social exchange relationship. We 

may add, however, that these analyses should not be taken to imply that white-collar workers 

focus exclusively on social exchange, nor that blue-collar workers merely focus on 

remuneration. Instead, these are relative differences, which may explain why for white-collar 

workers organizational justice is more distressing: these workers tend to place more value on 

the employee-employer relationship involving mutual respect, trust, loyalty, and related 

obligations and expectations. These norms of exchange are closely linked to key aspects of 

organizational justice (e.g., (Colquitt, Lepine, Piccolo, Zapata, & Rich, 2012; Colquitt et al., 

2013)). Thus, future research on organizational justice and health may more explicitly take 

differences between white- and blue-collar workers’ vulnerability to injustice into account. To 

further test the premises of the present study, such research may also include measures of 

social exchange (e.g., (Shore, Tetrick, Lynch, & Barksdale, 2006)) or psychological contracts 

(e.g., (Raja, Johns, & Ntalianis, 2004)). 
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We hypothesized that first, violations of organizational justice would be more distressing to 

white-collar workers, and second, that the association of interactional justice with HRV in 

white-collar workers would be mediated through psychological well-being or general work 

stress. Analyses confirmed that psychological well-being and general work stress were both 

related to interactional justice and also that these associations tended to be stronger for white-

collar workers. However, mediation analyses provided little support for the second hypothesis. 

We might add that general work stress was assessed by a single item and might also capture 

other relevant work stress factors. Further studies may aim to further explore pathways by 

which organizational justice affects physiology. 

A notable finding was that the associations with HRV were particularly pronounced during 

reported sleeping-time. A possible explanation for these stronger associations is that sleep data 

lack the measurement noise associated with peripheral physiological adjustments (e.g., 

movement and posture changes) that characterize wake-time assessment, and may thus 

provide a more reliable assessment of central vagal regulation. Notwithstanding, the 

observation that dysregulation of the parasympathetic nervous system persists during sleep 

may be very relevant to health, as it suggests interference with normal mental and somatic 

restoration (Brosschot et al., 2007). This association does not appear to be easily explained by 

reduced sleep-quality as our analyses adjusted for this factor, which replicates other studies 

that observed that day-time distress predicts sleeping-time HRV (Brosschot et al., 2007; Hall 

et al., 2004). Sleeping-time HRV dysregulation of such prior studies (Brosschot et al., 2007; 

Hall et al., 2004; Yoshino & Matsuoka, 2009) has been interpreted as evidence for the so-

called “perseverative cognition hypothesis” (Brosschot, Verkuil, & Thayer, 2010). This 

hypothesis proposes that the biological impact of stress is, in part, due to perpetuation of the 

stress experience through rumination and worry, denoted ‘perseverative cognition’. Such 

perseverative cognition can involve both conscious and unconscious mental processing 

extending the physiological impact of a stressful experience for hours, persisting even during 

sleep (Brosschot et al., 2010). This hypothesis would thus predict that vagal dysregulation 

during sleeping-time is explained by rumination and persistence of distress outside the work 

situation where injustice was experienced. Consistent with this prediction, it has been found 

that white-collar workers are less able to detach from experienced injustice at work, and that 

in general their work commitments mix more with their private life (DeConinck, 2010; 

Siltaloppi, Kinnunen, & Feldt, 2009). Further corroborating evidence was presented by 
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Beugré (Beugré, 2009), in a review of neuroimaging studies on perceived justice, which 

showed that both experiencing and thinking about injustice is associated with a reproducible 

patterns of neurological activation. This author proposed that rumination about past injustices 

might activate corresponding brain regions. Taken together, research into persistent cognitive 

and biological perturbations outside the work situation seems a relevant line for further 

research on organizational injustice. 

The observed associations of HRV with interactional justice were independent of job strain 

and effort-reward imbalance, both influential conceptualizations of work stress, and thus 

appear to capture a unique aspect of work-related stress. The effort-reward-imbalance model 

emphasizes the perceived mismatch of efforts and rewards related to work, while the job strain 

model postulates that a combination of high job demands with little control will result in 

distress. Different from the aforementioned models, organizational justice is related to the 

managerial and interpersonal climate within the organization and the interpersonal 

relationships in the hierarchies (Kivimäki et al., 2007). Another relevant distinction is that 

while effort-reward-imbalance and job strain capture stressful work conditions that are 

directly experienced by the individual, organizational justice assesses perceptions of workplace 

conditions irrespective of whether the respondent is directly and personally affected by these 

conditions (Ndjaboue et al., 2012). This independence of interactional justice generalizes to a 

clinical level as this factor also predicts coronary heart disease independent of the other work 

stress indicators (De Vogli, Ferrie, et al., 2007; Elovainio, Leino-Arjas, et al., 2006; Kivimäki 

et al., 2005).  

Organizational justice had stronger associations with HRV in white-collar workers despite the 

fact that white-collar workers reported on average higher levels of organizational justice than 

blue-collar workers (see Table 5.2). Social exchange theory and psychological contract theory 

may provide a coherent framework for understanding these group differences. An interesting 

implication of these theories is that the need for organizational justice is predicted to have 

relevance for group differences in health and well-being, whereby white-collar generally have 

higher needs and expectations regarding fairness and trust in organizations. In addition, blue- 

and white-collar workers may differ with regards to their expectations of being treated with 

respect and politeness and their opportunity for active participation in decision-making. This 

explanation would be consistent with empirical evidence showing that blue-collars tend to 
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receive lower levels of supervisory and organizational support (i.e., taking their opinion into 

account, direct and honest distribution of information) than white-collar workers (Väänänen, 

Pahkin, Kalimo, & Buunk, 2004). Because of higher expectations, white-collar workers may 

be more vulnerable to violations of justice even when, on average, the justice perceptions of 

white-collar organizational members are relatively more positive than those of blue-collar 

ones.  

An additional possibly relevant factor is trade union membership, which is usually more 

prevalent among blue-collar employees than among white-collar workers in most European 

countries, including Germany (Schnabel & Wagner, 2007). Unions protect worker interests 

and monitor fairness, e.g., through negotiations and legal support (Saundry, Jones, & Antcliff, 

2011). In consequence, for blue-collar employees, unfair treatment by their supervisor might 

be relatively less perturbing.  

Besides the theoretical notion that blue and white-collar employees differ in the importance 

they attach to their relationship with the employer (Littek & Heisig, 1989), other differences 

between these groups may conceivably explain our findings. One such factor could be 

differences in the physical demands and working conditions that are associated with their 

respective job content. One could speculate, for example, that white-collar workers, compared 

to blue-collar workers, might be less affected by the so-called healthy worker effect, which 

implies that they are less likely to drop out of the labour force when facing poor health 

because their tasks are physically less demanding. This would imply that the blue-collar 

sample comprised relatively more physically healthy workers, and may possibly have been 

more resilient, than the white-collar workers. However, the fact that average HRV indices did 

not differ between groups seem to preclude that a healthy worker effect may have confounded 

the associations with organizational justice (see Table 5.2).  

A limitation of our study is its cross sectional design, which does not allow for causal 

inferences. Another shortcoming is that our study sample consisted of middle-aged men, 

which limits the generalizability of the findings to younger and/or female employees 

(Kudielka, Buske-Kirschbaum, Hellhammer, & Kirschbaum, 2004). Moreover, future 

research could test the validity and generalizability of our findings in other companies and 

countries as this study was conducted in one airplane-manufacturing factory in Germany. 

Note, for example, that the highly qualified airplane-manufacturing employees in this study 
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reflect the upper qualification range of blue-collar workers. In addition, the classification into 

white- versus blue-collar work may not be a dichotomy applicable to all occupations. The 

items used to distinguish blue and white-collar groups described job characteristics typical for 

this industry. Further studies may utilize additional items that may help to identify 

subpopulations within these occupational groups (e.g., white- and blue-collar with or without 

managerial responsibility). Likewise, membership in labor unions may affect the perception 

and impact of organizational justice. Therefore, future studies may take this factor into 

account. 

Our study has several strengths that are worth mentioning. First, it includes a sample size that 

is considerably larger than in earlier studies on (organizational) fairness and HRV (Elovainio, 

Kivimäki, et al., 2006; Falk et al., 2011). Second, our sample comprised both white-collar and 

blue-collar workers whereas many studies concerned white-collar workers only. Third, our 

findings are based on very detailed and extensive data because, as opposed to prior related 

research, HRV was measured by multiple indices for 24-hours in a real life setting.  

In summary, the current study is the first to provide evidence of an association between 

organizational justice and HRV in a large sample of white-collar workers. This association 

represents a potential pathway linking organizational justice and incident coronary heart 

disease. Our findings are important for future research and for practice as well because 

psychosocial risk factors are generally considered to exert health effects uniformly across all 

occupational groups. Identifying occupational risk groups can inform the development of 

tailored preventive approaches and interventions. Prospective studies are required to explore 

the biopsychosocial processes underlying the relationship between organizational justice and 

HRV, paying particular attention to the moderating influence of the type of relationship 

distinct groups in the work force may have with their employer. 
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Supplementary material 

SM Table 5.1: Standardized regression coefficients (�s) and P-values for main and 

interaction effects of justice and occupational group on psychological well-being and general 

stress at work  

 

n = 401. Model 0: unadjusted. Model I: adjustment for age; education; job position; shift work; smoking status; 
alcohol consumption; physical exercise; BMI; sleep quality. Model II: Model I + additional adjustment for effort-
reward imbalance ratio and job strain. 
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SM Table 5.3: Standardized regression coefficients (�s) and test of interaction of 

occupational group and justice perceptions. Results are presented separately for procedural 

justice and interactional justice and for heart rate variability (HRV) indices during different 

recording periods stratified by occupational groups 

* p ≤ .05. ** p ≤ .01. *** p ≤ .001. 24-hours: blue-collar n = 222; white-collar n = 179. Waking: blue-collar n = 
115; white-collar n = 107. Sleeping: blue-collar n = 106; white-collar n = 103. SDNN = standard deviation of all 
normal-to-normal intervals. RMSSD = root square differences of successive heart beats in milliseconds. LF = 
low frequency HRV. HF = high frequency HRV. Model 0: unadjusted. Model I: adjustment for age; education; 
job position; shift work; smoking status; alcohol consumption; physical exercise; BMI; sleep quality. Model II: 
Model I + additional adjustment for effort-reward imbalance ratio and job strain.
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This chapter is based on Herr RM, Loerbroks A, van Vianen AEM, Hoffmann K, Fischer JE, Bosch JA: 

Injustice at Work and Leukocyte Glucocorticoid Sensitivity: Findings From a Cross-sectional Study. 

Psychosomatic Medicine (2015), in press.  
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Abstract 

Objective: Organizational justice refers to perceived fairness at the workplace. Low 

organizational justice has been identified as a major source of distress and a predictor of poor 

health. Impaired regulation of immunological and inflammatory pathways may, in part, 

underlie these health effects. The present study investigated the association of organizational 

justice with leukocyte glucocorticoid sensitivity in vivo. Methods: Organizational justice was 

assessed among 541 male factory workers (mean age = 46 years, SD = 9) by questionnaire. 

Cortisol release was measured at three time points prior to blood collection, and summed as 

the area under the curve. Blood was used to assess leukocyte (white blood cells [WBC] count) 

subsets (neutrophils [% WBC], lymphocytes [% WBC], and the neutrophil / lymphocyte 

ratio). Glucocorticoid sensitivity was operationalized as the correlation between cortisol 

release and these hematologic parameters. Associations were adjusted for demographics, work 

characteristics, and life-style variables. Results: A dose-response relationship between 

organizational justice and glucocorticoid sensitivity was found. Cortisol and hematologic 

parameters showed the expected significant association among individuals reporting high (all 

betas ≥ |.26|; all p-values ≤ .001) or medium organizational justice (all betas ≥ |.15|; all p-

values ≤ .050), but not among those reporting low organizational justice (all betas ≤ |.04|; all 

p-values > .10). These regression slopes differed significantly between organizational justice 

groups (p-values for interaction < .050). Conclusions: Low justice at work is associated with an 

impaired ability of endogenous cortisol to regulate leukocyte distribution in vivo. These 

findings identify a novel biological pathway by which organizational justice may affect health. 
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Introduction 

Stressful working conditions have been identified as a major risk factor for physical and 

psychological health (Kivimäki et al., 2012; Stansfeld, Shipley, Head, & Fuhrer, 2012). The 

stress literature has predominantly defined work stress on the basis of job characteristics, such 

as perceived work load, decision latitude, and the extent to which work-related efforts are 

being rewarded (Karasek, 1979; Siegrist, 1996). However, more recently researchers have 

extended this focus to include analyses of social and organizational characteristics of the work 

environment, such as employees’ perceptions of fairness in the organization, denoted as 

organizational justice (Elovainio, Kivimäki, & Vahtera, 2002). Organizational justice involves 

aspects such as the perceived fairness of decision making processes (procedural justice) and fair 

and respectful treatment by supervisors (interactional justice). 

Organizational justice is considered to capture the social dimensions of the work environment, 

and more so than other established conceptualizations of work stress (e.g., the Effort-Reward 

Imbalance model). For example, individuals use organizational justice as a heuristic to gauge 

their group status (Lind & Tyler, 1988; Vermunt & Steensma, 2001); i.e., people make 

inferences about their social standing on the basis of how they are treated by group 

authorities. Fair treatment also enhances trust, which in turn reduces unpredictability, and it 

constitutes a fundamental social norm whose violation is inherently distressing (Colquitt et al., 

2012; Lind & van den Bos, 2002). Hence organizational injustice is considered a determinant 

of social stress, and research has identified low organizational justice as a predictor of poor 

health and well-being (Ndjaboue et al., 2012; Robbins et al., 2012). Studies on organizational 

justice have, for example, demonstrated a robust negative association with cardiovascular 

health (De Vogli, Ferrie, et al., 2007; Elovainio, Leino-Arjas, et al., 2006; Kivimäki et al., 

2005; Kivimäki et al., 2008). This finding has initiated research aimed at identifying possible 

pathways underlying this association.  

Identifying one such pathway, Elovainio, Ferrie, et al. (2010) observed elevated inflammatory 

activity in employees experiencing low organizational justice. Inflammation denotes a 

coordinated immune system response that serves to eliminate bodily threats (e.g., infection) 

and to initiate tissue repair. This response is tightly controlled because it can cause significant 

harm when it becomes non-localized and chronic, which characterizes many pathologies, 
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including atherosclerosis, and increases risk of coronary heart disease (CHD) (Hansson, 2005). 

Regulation of inflammation involves intricate interactions between the immune and 

endocrine systems, whereby the hypothalamus-pituitary-adrenal (HPA) axis acts as a counter-

regulatory system through its release of the anti-inflammatory hormone cortisol. Chronic 

stress has been shown to reduce the sensitivity of leukocytes to these anti-inflammatory 

actions, variously denoted as glucocorticoid resistance or impaired glucocorticoid sensitivity 

(Cohen et al., 2012; Miller, Cohen, & Ritchey, 2002). Thus, glucocorticoid sensitivity 

represents a candidate mechanism linking organizational justice with impaired health and 

CHD risk. 

Cole (2008) recently described a method to assess leukocyte glucocorticoid sensitivity in vivo. 

This method capitalizes on the phenomenon that glucocorticoids regulate the trafficking of 

leukocyte subsets in and out of the blood, whereby elevated cortisol levels increase percentage 

of neutrophils and reduce percentage of lymphocytes. This mechanism becomes ineffective in 

the case of glucocorticoid resistance and cortisol consequently fails to regulate cell traffic. 

Hence, the correlation between circulating leukocyte numbers and cortisol levels is interpreted 

as a relative measure of glucocorticoid sensitivity. Using this novel approach, a recent study by 

Cohen et al. (2012) (Study 1), found that those reporting prolonged stress showed less 

sensitivity of lymphocytes (% WBC) and neutrophils (% WBC) to cortisol and were at higher 

risk to develop a clinical cold upon contamination with a virus. Impaired glucocorticoid 

sensitivity, as determined with this method, has been observed in persons reporting high 

loneliness (Cole, 2008), among those who experienced a major social life event (Cohen et al., 

2012), and in socio-economic disadvantaged groups (Corwin et al., 2013).  

Interestingly, stress-impaired glucocorticoid regulation has frequently been observed in the 

context of disruptive social interactions, in both animal and human studies and irrespective of 

the specific analytical method used (Avitsur, Powell, Padgett, & Sheridan, 2009; Rohleder, 

2012). For example, in a series of seminal studies Sheridan and colleagues (Avitsur, Stark, & 

Sheridan, 2001; Sheridan, Stark, Avitsur, & Padgett, 2000; Stark et al., 2001) demonstrated 

development of glucocorticoid resistance in rodents in which group social hierarchy was 

disrupted by introducing a dominant intruder. Non-social stressors such as chronic or 

repeated-acute immobilisation failed to induce such effects. Chronic social stress induced by 

repeatedly varying group composition among rhesus macaques likewise impaired leukocyte 



Chapter 6 - Glucocorticoid Sensitivity 111 

 

 

 

glucocorticoid sensitivity (Cole, Mendoza, & Capitanio, 2009). In humans, impaired 

glucocorticoid regulation has been linked to a range of social stressors such as caretaking of ill 

or disabled relatives (Bauer et al., 2000; Miller et al., 2008; Miller et al., 2002), feelings of 

loneliness (Cole, 2008), distressing social life events (Cohen et al., 2012), and acute social 

stressors such as evaluated speech performance (Rohleder, Kudielka, Hellhammer, Wolf, & 

Kirschbaum, 2002; Rohleder, Schommer, Hellhammer, Engel, & Kirschbaum, 2001).  

Given the distinctive social nature of organizational justice, the present study determined the 

association between organizational justice and glucocorticoid sensitivity, using the 

aforementioned approach pioneered by Cole (2008). Glucocorticoid sensitivity was 

hypothesized to be attenuated in individuals perceiving lower organizational justice, as 

compared to those perceiving higher justice at work. It was further anticipated that these 

effects would be stronger for organizational justice than for other established work stress 

models (i.e., effort-reward-imbalance, job-demand-control model), which focus on work 

conditions rather than their social context. Theoretical assumptions and pervious results 

indicate a differential impact of organizational justice between occupational groups, whereby 

high status occupations and white-collar workers are argued to be more vulnerable to injustice 

(e.g., (Elovainio, Kivimäki, et al., 2006; Herr, Bosch, et al., 2014)). For example, injustice is 

suggested to be more harmful to white-collar workers than to blue-collar workers due to a 

different type of relationship with their superior and organization: the relationship of white-

collar worker is more strongly characterized by obligations and expectations beyond the 

formal contract (Herr, Bosch, et al., 2014). In line, it was aimed to determine if the potential 

association of organizational justice with glucocorticoid sensitivity is moderated by job level 

(i.e., managerial vs. non-managerial) and job type (i.e., blue collar vs. white collar jobs), 

whereby a stronger association was hypothesized among white-collar and managerial 

employees. Finally, this study aimed to determine if the association of glucocorticoid sensitivity 

and organizational justice could be linked to basal levels of systemic inflammation (i.e., C-

reactive protein [CRP]). 
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Materials and Methods 

Study population  

The present study drew on data from a subsample of the Mannheim Industrial Cohort Studies 

(MICS), collected among employees of a large German manufacturing company, between 

March and April 2007 (Rector et al., 2014; Truschel, Jarczok, Fischer, & Terris, 2009). 

Assessments were performed as part of a voluntarily health-check by the company. Included 

in the study were employees (i.e., excluding trainees and temporary workers (Bosch, Fischer, 

et al., 2009)) who were ≥ 45 years or who participated in a prior company health assessment 

(n = 780). In light of known sex differences in glucocorticoid sensitivity (Rohleder et al., 2001) 

women were excluded as well (n = 55), as power analyses indicated that separate analyses 

would yield a disproportionate type-2 error rate. After further exclusion of participants with 

incomplete data on key variables (e.g., leukocytes, cortisol, organizational justice, main 

covariates) the final sample comprised 548 employees (70.3%). All participants provided 

consent and the study was approved by the ethics committee of the Medical Faculty 

Mannheim of the University Heidelberg (2007-009E-MA). 

Procedures 

Assessments spanned across two consecutive working days. On the first day participants 

received a questionnaire on demographic factors, lifestyle factors, job characteristics, and 

psychological variables. Participants completed the questionnaire at home. In addition, a box 

containing cortisol-salivettes® (polyester swab, Sarstedt, Germany) was administered (see 

details below). After an overnight fast, participants returned the study materials at the start of 

their day shift, upon which trained staff took a venous blood sample.  

Measures  

Organizational justice 

Organizational justice was measured by a validated 11-item questionnaire comprising two 

subscales, i.e., “procedural justice” and “interactional justice” (Herr, Li, et al., 2014). The 
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procedural justice subscale consists of seven items (e.g., “Important information is gathered 

before a decision is made“, “Everyone has the opportunity to question decisions that are 

made”; Cronbach’s alpha = 0.90) and the interactional justice subscale consists of four items 

(e.g., “The supervisor tries to make fair decisions”, “The supervisor treats us in a trustworthy 

way”; Cronbach’s alpha = 0.86). Each item was rated on a 5-point Likert scale ranging from 1 

(does not apply at all) to 5 (fully applies). Cronbach’s alpha for the overall organizational 

justice scale was 0.92. Both subscale scores were computed by averaging item scores and the 

total score was calculated as average of the two sub-scales. As in previous studies, participants 

were classified on basis of tertile split (low, medium and high organizational justice perception) 

(e.g., (Gimeno et al., 2010)). 

Assessment of demographics, job type, life style, anthropometric variables, health factors, and work stress 

concepts  

Demographics (e.g., age, gender, marital status, education) and job level were measured by 

questionnaire (Truschel et al., 2009). Managerial job level was defined as division manager / 

department manager / project leader / process manager / foreman / group leader, and non-

managerial job level as skilled worker / skilled employee. Blue- and white-collar job type was 

determined on basis of cluster analysis (k-means clustering) of nine items, capturing the 

frequency (never; seldom; often) of specific work-related tasks (Gadinger et al., 2011; Herr, 

Bosch, et al., 2014). This cluster analysis yielded two clusters, denoted blue-collar tasks (i.e., 

‘control machines’, ‘production and handling of components’, ‘repair and maintenance’, 

‘measure and check’) and white-collar tasks (i.e., ‘train and teaching’, ‘organize’, ‘research and 

development’, ‘purchase and marketing’) (all p-values <. 001). 

Lifestyle factors included smoking status (never smoker, former smoker, current smoker), 

alcohol consumption (weekly consumption standardized to grams/day), and physical exercise 

(regularly more than 2h per week, regularly 1 to 2h, less than 1h, no regular exercise). Height 

and weight were assessed by standard methods and the body-mass index (BMI) was computed 

by the formula: BMI = weight (kilogram) / height (meter)2. Chronic medical illness (no vs. yes) 

was assessed by a checklist covering a range of medical conditions as well as related 
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medication use5. Depressive symptoms were assessed by the seven item depression subscale of 

the German version of the Hospital Anxiety and Depression Scale (HADS) (Herrmann et al., 

1995).  

Other adverse psychosocial work characteristics were measured using the effort-reward-

imbalance (ERI) (Siegrist, 1996) and the job-demand-control (JDC) model (Karasek, 1979). 

Effort was measured by six items (Cronbach’s alpha = 0.74) and rewards by eleven items 

(Cronbach’s alpha = 0.86) on a 5-point Likert scale. ERI was calculated as the ratio of the 

effort sum score / (sum score reward scale x 6/11) (Siegrist et al., 2004). JDC was measured 

by 16 items of the job content questionnaire (Karasek et al., 1998). Job strain was defined as 

the ratio of job-control (eight items on a 4-point Likert scale, Cronbach’s alpha = 0.80) and 

job-demands (eight items, Cronbach’s alpha = 0.71) (Courvoisier & Perneger, 2010; 

Loerbroks et al., 2010).  

Cortisol collection 

On the first day of data collection, participants were instructed by a member of the research 

team as well as through a take-home information sheet on how to collect saliva for the cortisol 

measurements. Briefly, participants were requested to place the salivette under the tongue for 

about 2 minutes at the indicated times, i.e.; immediately upon awakening; 30 minutes after 

awakening, and again before the blood draw (which was scheduled approximately 120 

minutes after wake-up). Because glucocorticoids induce a change in leukocyte distribution 

within 1-2 hours, the assessment of cortisol was intended to capture this time frame (Dhabhar, 

2009; Fauci & Dale, 1974; Quax et al., 2013). Each sample tube was time-labelled and placed 

in the order of sampling time. Participants were also instructed not to brush their teeth, eat, 

drink (apart from water), smoke, or exercise 30 min prior to each sample. Samples were 

frozen at −20 °C for a maximum for eight weeks. Cortisol were analysed in the laboratory at 

the Department of Biopsychology (Prof. Kirschbaum), Dresden University of Technology, by 

cortisol luminescence immunoassay (sensitivity = .008 μg/dL; intra-CV% ≤ 4.5%; IBL 

International GmbH, Hamburg, Germany). 

                                                

5 Inquiring whether respondents suffered from diabetes, cancer or leukaemia, liver cirrhosis, rheuma, had a 

cardiac infarction or insufficiency, or take medication against respiratory diseases (asthma, bronchitis). 
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Hematological and inflammatory parameters 

Collection of fastening blood samples was timed to occur at two hours after awakening using 

an adaptable scheduling system. Study nurses took blood samples by venipuncture in 

ethylenediaminetetraacetic acid (EDTA) coated tubes in a separate room from participants 

between 6.30 and 8.30 am (S-Monovettes, Multifly Cannulae, Sarstedt, Nümbrecht, 

Germany). The samples were stored at 4°C before shipment to the laboratory within 2 hours 

of collection. Blood was analyzed by an accredited clinical laboratory with standard 

laboratory procedures (Synlab, Augsburg, Germany: synlab.com; accreditation ISO/IEC 

17025; ISO/IEC 15189). Leukocytes were determined using SYSMEX XE-2100 

Haematology Automated Analyser according to HydroDynamic Focusing method (intra- and 

inter assay coefficients of variations: intra assay-precision: mean 109/l = 6.60; SD = 0.124; 

CV% = 1.88; inter assay-precision: mean 109/l = 6.43; SD = 0.124; CV% = 1.94). Analysis 

of high sensitivity C-reactive protein (CRP) was performed by immunonephelometry using a 

Behring Nephelometer II (High Sensitivity CRP, Siemens Health Care Diagnostics GmbH, 

Eschborn, Germany). The detection limit for CRP was 0.015 mg/L, with intra-assay and 

inter-assay CV% < 10%. All analyses were performed at the same certified clinical laboratory 

(Synlab, Augsburg, Germany: synlab.com; Accreditation ISO/IEC 17025; ISO/IEC 15189). 

Leukocyte glucocorticoid sensitivity 

Glucocorticoid sensitivity was operationalized as the correlation between cortisol and 

hematologic parameters, whereby a lower correlation coefficient reflects lower sensitivity 

(Cole, 2008). Cortisol release, as assessed by the three saliva cortisol samples, was calculated as 

the ‘area under the curve with respect to ground’ (AUCG) (Pruessner, Kirschbaum, 

Meinlschmid, & Hellhammer, 2003). Saliva cortisol is highly correlated with the unbound 

fraction (i.e., biologically active fraction) of plasma cortisol and is generally considered as a 

convenient and reliable measure for unbound plasma cortisol (Bosch, 2014; Kirschbaum & 

Hellhammer, 1994; Patel, Shaw, Macintyre, McGarry, & Wallace, 2004). The hematologic 

parameters analyzed were lymphocytes (% WBC), neutrophils (% WBC), and the neutrophil / 

lymphocyte ratio. In line with previous studies (Cohen et al., 2012), we did not observe 

associations between monocytes percentage and cortisol, and thus this relationship could not 

be used as marker of glucocorticoid sensitivity. 
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Statistical analysis 

Hematologic variables, CRP, and cortisol were log transformed (Log10). The transformed 

parameters were centralized by z-standardisation (to obtain standardized regression 

coefficients [betas] and reduce multicollinearity in interactions) and outliers – defined as 

values ± 3 SD – were removed (n = 7). General linear models estimated standardized linear 

regression coefficients (betas) for the associations between cortisol and hematologic 

parameters, separately for the three justice groups (low, medium, and high justice) and for the 

overall justice scale, as well as for the procedural and interactional sub-dimensions. The 

models were adjusted for age, socioeconomic status, job level and type, health behaviors 

(smoking status, alcohol, physical exercise), and BMI (Model 1), and a second model (Model 2) 

additionally adjusted for chronic medical disease or prescribed medication intake (any versus 

none), and depressive symptoms (continuous). Group differences were assessed by 

multiplicative interaction terms between cortisol and organizational justice. To test 

moderation of the continuous organizational justice scale, general linear models for 

lymphocytes (% WBC), neutrophils (% WBC), and the neutrophil / lymphocyte ratio were 

estimated, including multiplicative interaction terms (continuous justice × cortisol level). 

These models were adjusted for each main effect and for the same variables as in Model 1. 

Similar models were also applied to test whether workplace characteristics (i.e., job level 

[managerial vs. non-managerial] and job type [blue- vs. white-collar]) and established work 

stress conceptualizations (i.e., ERI and JDC) were associated with glucocorticoid sensitivity. 

An interactive effect of workplace characteristics with organizational justice was tested by 

additional inclusion of three-way interaction terms. In a last step, general linear models 

estimated the adjusted (Model 1) relation of organizational justice and glucocorticoid 

sensitivity with CRP. All analyses were run by SPSS (Version 21, SPSS Inc, Chicago, IL). 

Results 

Study population characteristic 

A total of 541 male permanent employees had complete and valid data on cortisol and all 

covariates. As shown in Table 6.1, lower level of perceived justice was related to lower 

educational attainment, a lower job level, and a higher probability of being a blue-collar 
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worker. Furthermore, lower levels of organizational justice were associated with more 

depressive symptoms and more work stress as indicated by a higher (i.e., more adverse) ratio 

of efforts to rewards and demands to control (p < .001). Importantly, the justice groups did 

not differ with regard to hematologic values and cortisol levels (all p-values > .10). 

Association between glucocorticoid sensitivity and organizational justice  

Cortisol showed the expected association with hematologic parameters; lymphocytes (% 

WBC) r = −.136 (p = .001); neutrophils (% WBC) r = .165 (p < .001); neutrophil / lymphocyte 

ratio (r = .152 (p < .001). Figure 6.1 presents standardized regression coefficients of the 

association between hematologic parameters and cortisol, stratified by the three levels of 

organizational justice (high vs. medium vs. low perceived justice). Figure 6.1 reveals that 

within the high justice group, cortisol showed the strongest relationship with lymphocytes (% 

WBC), neutrophils (% WBC), and neutrophil / lymphocyte ratio (all betas ≥ |.26|; all p-

values ≤ .001). These associations progressively diminished with lower levels of perceived 

justice, whereby among those perceiving low justice at work the cortisol and hematologic 

parameters were minimally associated (all betas ≤ |.04|; all p-values > .10; based on Model 1, 

which adjusted for age, socioeconomic status, work characteristics, and lifestyle factors). The 

regression slopes differed significantly between organizational justice groups (p-values for 

interaction ≤ .047). Additional adjustments for depressive symptoms and chronic medical 

illnesses did not change these findings (Figure 6.1 B, Model 2). Also, separate analyses of the 

procedural and interactional justice sub-dimensions yielded comparable results (Figure 6.2). 
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Figure 6.1: Associations of lymphocytes (% WBC; filled bars), neutrophils (% WBC; open 

bars), and neutrophil / lymphocyte ratio (grey bars) with cortisol level depends on 

organizational justice perception 

 

Results are expressed as standardized regression coefficients (betas) ± standard error. * p ≤ .05 ** p ≤ .01 *** p ≤ 
.001. Analyses were adjusted for age, socioeconomic status, job level and type, smoking status, alcohol 
consumption, physical exercise, BMI (Model 1, A), and additionally for depressive symptoms, and chronic 
medical illness (Model 2, B).  
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Figure 6.2: Associations of lymphocytes (% WBC; filled bars), neutrophils (% WBC; open 

bars), and neutrophil / lymphocyte ratio (grey bars) with cortisol level as function of 

procedural (A) and interactional (B) justice  

 
Results are expressed as standardized regression coefficients (betas) ± standard error. ° p ≤ .06 * p ≤ .05 ** p ≤ 
.01 *** p ≤ .001. Analyses were adjusted for age, socioeconomic status, job level and type, smoking status, alcohol 
consumption, physical exercise, BMI (Model 1).  

 

Further moderation analyses, whereby the organizational justice was analysed as a continuous 

variable, essentially replicated the results of the stratified analyses (continuous justice × cortisol 

level: lymphocytes (% WBC) beta = -.084; SE = .043; p = .049; neutrophils (% WBC) beta = 

.083; SE = .043; p = .053; and neutrophil / lymphocyte ratio beta = .086; SE = .043; p = 

.044). As can be seen in Figure 6.3, the association with cortisol was positive for lymphocytes 

(% WBC), and negative for neutrophils (% WBC) and the neutrophil / lymphocyte ratio, and 

this association was more evident for employees with high justice perceptions than for those 

with low justice perceptions (flatter slopes indicate a weaker relationship of cortisol levels with 

haematological parameters, i.e., a reduced glucocorticoid sensitivity). 
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Figure 6.3: Interaction effects of organizational justice on the association of cortisol levels 

with lymphocytes (% WBC; A), neutrophils (% WBC; B), and neutrophil / lymphocyte ratio 

(C)  

 
Untransformed hematological parameters were presented for illustrative purposes. Cortisol and organizational 
justice were z-standardized. High and low justice was defined as ± 1 SD. Analyses were adjusted for age, 
socioeconomic status, job level and type, smoking status, alcohol consumption, physical exercise, BMI (Model 1). 

 

Association between other workplace stressors and glucocorticoid sensitivity 

Neither ERI nor job strain (i.e., an adverse ratio of job demands to control) moderated the 

association of cortisol with hematologic parameters (all p-values for interaction with cortisol > 

.10). Unsurprisingly, the associations of organizational justice with glucocorticoid sensitivity, 
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as presented above, remained unaltered after adjustment for these work stress concepts (data 

not shown). 

Job type and job level as moderators of the association between organizational justice and glucocorticoid 

sensitivity 

Table 6.2 presents the results of exploratory analyses revealing that the association of 

organizational justice with glucocorticoid sensitivity varied with job type (justice × cortisol × 

job type: all betas ≥ |.21|; all p-values ≤ .013) and to a lesser extent with job level (justice × 

cortisol × job level: all betas ≥ |.19|; all p-values ≤ .061). Job type or job level was not directly 

associated with glucocorticoid sensitivity (cortisol x job type or level interactions; all p-values > 

.10).  

Further stratified analyses, to determine the nature of this interaction, confirmed theoretic 

predictions by showing an association of glucocorticoid sensitivity with organizational justice 

in white-collar and managerial employees (all betas ≥ |.20|; all p-values ≤ .008; Table 6.3), 

but not in blue-collar and non-managerial workers (all betas ≤ |.03|; all p-values > .10). 

Associations of organizational justice and glucocorticoid sensitivity with basal inflammation  

Lymphocytes (% WBC) were negatively (beta = -.048; p <.001) related to CRP, while 

neutrophils (% WBC) and the neutrophil / lymphocyte ratio showed positive associations 

(beta = .033; p = .001; beta = .043; p < .001; respectively). Associations with glucocorticoid 

sensitivity, as indicated by interactive effects with cortisol levels, were not observed, however 

(all betas ≤ |.003|; SE = .009; all p-values > .10). Similarly, organizational justice showed no 

association with CRP (beta = -.002; SE = .044; p = .97; based on Model 1 adjusted for age, 

socioeconomic status, work characteristics, and lifestyle factors). Testing justice sub-

components (i.e., procedural and interactional justice) also revealed null-results (data not 

shown). 
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Discussion 

The present study examined if organizational justice is associated with glucocorticoid 

sensitivity in vivo, determined as the correlation between hematologic parameters and cortisol 

(Cohen et al., 2012; Cole, 2008). Analyses showed that this correlation progressively 

diminished with lower levels of organizational justice, becoming virtually absent among 

employees in the lowest justice tertile. This observation suggests that in the latter group the 

HPA-axis had no physiological control over leukocyte migratory dynamics. These results 

withstood adjustment for a range of potential confounders including age, socioeconomic 

status, job level and type, lifestyle factors, depressive symptoms, medical conditions, and 

prescribed medication. The present study is the first to report evidence that the ability of 

endogenous cortisol to regulate leukocyte function is impaired among employees who 

experience high levels of unfairness in social interactions and procedures. 

Glucocorticoid sensitivity has been implicated in both psychiatric and somatic disorders and 

the current findings thus present a potential mechanism linking organizational justice with 

impaired health (Ndjaboue et al., 2012; Robbins et al., 2012). For example, leukocyte 

glucocoirticoid resistance is observed in individuals with major depression (Pariante, 2004), 

and has been proposed as a pathophysiological mechanism in conditions whereby 

dysregulated inflammation is a central feature, such as asthma, autoimmune diseases, and 

cardiovascular diseases (Ammit, 2013; Barnes & Adcock, 2009; Walker, 2007). The present 

results thus provide an explanation for the relation between organizational injustice and 

cardiovascular health, reported previously (De Vogli, Ferrie, et al., 2007; Elovainio, Leino-

Arjas, et al., 2006; Kivimäki et al., 2005; Kivimäki et al., 2008). All of the aforementioned 

associations may involve bidirectional pathways, i.e., whereby glucocorticoid resistance may 

act as a cause and an effect, and a next step would therefore be to further test these 

associations in longitudinal studies. 

The exact molecular mechanisms involved in the development of glucocorticoid resistance are 

not fully understood (Rohleder, 2012). One hypothesis is that over-activation of the 

hypothalamic–pituitary–adrenal (HPA) axis, e.g., as a result of chronic or repeated acute stress 

(McEwen, 1998), may down-regulate or alter expression of glucocorticoid receptors. Another, 

but not mutually exclusive, hypothesis is that glucocorticoid resistance may be a result (rather 
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than a cause) of enhanced inflammatory activity, for which several molecular mechanisms 

have been identified (for a review (Pace, Hu, & Miller, 2007)). A third proposition is that 

glucocorticoid resistance and vulnerability to stress have common genetic determinants 

(Kumsta et al., 2008). Thus, multiple causal pathways may account for the observed 

associations, and therefore further mechanistic studies, in addition to longitudinal studies, are 

needed to determine which pathways may account for the present findings.  

As to the question what aspects of organizational justices may have the largest impact on 

biological functioning the present study found comparable associations of interactional and 

procedural justice (Figure 6.2), two main subcomponents of organizational justice. Procedural 

justice characterizes the fairness of the decision making process (i.e., consistency over time, 

lack of personal bias, accuracy, representations of all concerns, reversibility of incorrect 

decisions, and ethics) (Folger & Greenberg, 1985; Leventhal, 1980), whereas interactional 

justice (or relational justice) reflects fairness of interpersonal interactions with superiors (i.e., 

truthfulness, respect, justification, and propriety) (Bies & Moag, 1986). Both justice 

components have a shared impact on social identity and self-definition (e.g., (R. E. Johnson & 

Lord, 2010)) but capture subtly different aspects. Specifically, procedural justice is assumed to 

serve as a heuristic for inclusion and social standing (Lind & Tyler, 1988; van Prooijen et al., 

2004), whereas interactional justice is directly related to interactions with the immediate 

supervisor. Thus, a feature common to both components of organizational justice is that they 

present threat to the social self (i.e., social value, esteem, and status). Maintaining a positive 

social self is considered a fundamental human goal and is an important determinant of the 

distribution of social and physical resources (Gruenewald et al., 2004). A threat to the social 

self has been proposed to be accompanied by characteristic patterns of physiological reactions 

that include the HPA axis activation and inflammation (Bosch, de Geus, et al., 2009; 

Dickerson & Kemeny, 2004; Gruenewald et al., 2004), which both are thought to underlie the 

development of glucocorticoid insensitivity. A recent laboratory experiment confirmed that 

induced perceptions of injustice provoke an acute cortisol release (Yang et al., 2014), although 

the current study findings suggest that that such exposures may not result protracted 

diurnal/morning elevations. These observations provide a possible pathway whereby repeated 

exposures to organizational justice, accompanied by stress-induced by HPA and inflammatory 

activation, may undermine leukocyte sensitivity to glucocorticoids.  
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Two of the most established work stress conceptualizations (i.e., ERI and JDC) were unrelated 

to glucocorticoid sensitivity in this study, and the association of organizational justice with 

glucocorticoid sensitivity was independent of these work stressors. Organizational justice 

uniquely captures the managerial and interpersonal climate within the organization as well as 

the interpersonal relationships (Kivimäki et al., 2007; Ndjaboue et al., 2012). This suggests 

that these unique characteristics of organizational justice, in particular the social aspect, may 

account for the observed association with glucocorticoid insensitivity. This idea is consistent 

with other evidence, both derived from human and animal studies, linking social stressors with 

impaired glucocorticoid sensitivity (Avitsur et al., 2001; Bauer et al., 2000; Cohen et al., 2012; 

Cole, 2008; Cole et al., 2009; Miller et al., 2008; Miller et al., 2002; Rohleder et al., 2002; 

Rohleder et al., 2001; Sheridan et al., 2000; Stark et al., 2001). 

In the present study it was observed that white-collar employees and persons with a higher job 

status (i.e., managerial personnel) were more vulnerable to injustice at work, as assessed as 

impaired glucocorticoid insensitivity. These findings are consistent with theoretical 

assumptions and results of previous studies (c.f., (Herr, Bosch, et al., 2014)). Organizational 

justice has been proposed to be particularly relevant to high status occupations as compared 

to low status occupations (Elovainio, Kivimäki, et al., 2006). For example, it was shown that 

organizational justice is related to reduced heart rate variability in white-collar employees, but 

not in blue-collar employees. It has been argued that these occupational groups differ in the 

type of relationship they have with their superior and the organization: white-collar employees 

are proposed to have a stronger social exchange relationship involving obligations and 

expectations beyond the formal contract. By contrast, blue-collar workers are thought to have 

a more economic exchange relationship in which enumeration has a more central role (Herr, 

Bosch, et al., 2014). The present study thus is in line with theoretical predictions and empirical 

findings that organizational justice does not exert health effects uniformly across occupational 

groups.  

While injustice at work was related to glucocorticoid sensitivity, an association with markers of 

inflammation (i.e., CRP) was lacking. This lack of an association might be understood form 

the perspective that glucocorticoid sensitivity pertains to the ability of the HPA system to 

mitigate an inflammatory response, whereas CRP concentration in the present study reflected 

basal levels. For example, in a study by Cohen and colleagues glucocorticoid insensitivity was 
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associated with an elevated inflammatory response to a viral challenge (Cohen et al., 2012). In 

the present study an inflammatory/immune challenge was lacking, and it is even probably 

that much of basal inflammatory activity may derive from non-leukocyte sources (e.g., 

adipocytes, myocytes, osteoblasts) (Fukumoto & Martin, 2009; Hassan, Latif, & Yacoub, 2012; 

Pedersen & Febbraio, 2012). Accordingly, we may anticipate that those with low 

organizational justice perceptions would show increased inflammation and illness symptoms 

upon infection or other forms of immune activation (e.g., wounding, flare-ups of inflammatory 

conditions), but not during the basal conditions captured in the present study. 

Some limitations of this study are noted. First, this study was restricted to middle aged and 

older men. Thus, generalization to younger or female employees is still to be determined. 

Second, we drew from cross-sectional data, which prohibits causal inferences. Third, as 

mentioned above, selection bias due to a ‘healthy worker effect’ may have occurred, whereby 

those who experience the lowest justice and related distress, or those who have worst health, 

are more likely to have left employment. The resulting restricted measurement range may 

potentially underestimate true associations. Fourth, glucocorticoid sensitivity was 

operationalized using a relatively novel method. A more traditional method to assess 

glucocorticoid sensitivity involves monitoring the responsiveness of isolated leukocytes in vitro. 

The correspondence between these approaches is not yet determined (Bellingrath, Rohleder, 

& Kudielka, 2013; Rohleder, 2012).  

In conclusion, the present study demonstrated that the experience of injustice at work might 

impair the endogenous regulation of leukocyte function by cortisol. This effect was 

independent of work stress conceptualizations in terms of ERI and JDC, and appeared 

strongest among high status occupations and white-collar employees. These findings provide a 

novel pathway linking organizational justice to health. Organizational justice is considered to 

reflect key social aspects of the work environment and the present results are therefore in line 

with evidence that glucocorticoid resistance is specifically sensitive to social stress.  
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Chapter 7 General discussion 

Summary of main findings 

The main objective of this thesis was to investigate the organizational justice-health 

relationship with a special emphasis on subjective and physical well-being, potential biological 

pathways, and impact in different occupational groups.  

Measurement of organizational justice 

A challenge for research on organizational justice is operationalization and measurement of 

the construct. Various theories about organizational justice exist and consequently many 

scales have been proposed to measure the perception of unfairness at the workplace. 

Questionnaires based on the organizational justice scale of Moorman (1991) seem to have the 

widest use in health research. This thesis presents an adapted German version translated 

(Chapter 2). This scale comprised eleven items, of which seven items assessed procedural 

justice and four items measured interactional justice. The scale showed a robust internal 

consistency and the expected 2-factor structure reflecting procedural and interactional sub-

scales. These psychometric properties were replicated in an independent sample (Chapter 3). 

In addition to boasting good psychometric properties, the scale showed consistent associations 

with self-rated health, and provided a key instrument for empirical research in this thesis. 

Relation of organizational justice to subjective well-being 

Perceived injustice at work was related to subjective well-being complaints. A robust 

association was found with musculoskeletal symptoms and tinnitus, two little studied health 

associations of organizational justice (Chapter 3 and 4). The association with tinnitus was 

found to be mediated by depressive symptoms and burnout (Chapter 3). Mediation by 
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burnout was stronger which was not surprising considering that burnout (other than 

depression) pertains specifically to the work context (Ahola et al., 2014; Bakker et al., 2000).  

Psychobiological correlates of injustice 

The adverse health effects of organizational justice involve psychobiological pathways. This 

thesis investigated if perceived unfairness at work is associated with a decreased heart rate 

variability (HRV, Chapter 5). HRV functions as a marker for alterations in PNS activity (i.e., 

vagal activity). A decreased HRV indicates a reduced parasympathetic activity. Such a 

reduced vagal activity was found for different work stress measurements and plays a significant 

role in health and disease (Jarczok et al., 2013).  

The association of justice with parasympathetic nervous system dysregulation was particularly 

pronounced during sleep time. This finding suggests interference with usual mental and 

somatic restoration, and essential function of sleep (Brosschot et al., 2007). How day time 

stress may persevere during sleep is addressed by the perseverative cognition hypothesis, 

which proposes that stress impacts biology by perpetuation of stress responses through 

rumination and worry, which also involves unconscious processing beyond the actual stressful 

experience and may persist even during sleep (Brosschot et al., 2010). A dysregulated 

parasympathetic nervous system may function as mechanism linking perceived unfairness at 

work with adverse health.  

Chapter 6 showed that organizational justice is also associated with impaired glucocorticoid 

sensitivity, operationalized as the correlation between cortisol release and hematologic 

parameters. These findings may indicate that among persons experiencing low levels of 

workplace fairness the HPA-axis has less physiological control over leukocyte migratory 

dynamics. There is ample data showing that glucocorticoid insensitivity has implications for 

psychiatric and somatic disorders (Quax et al., 2013) and therefore may present a potential 

mechanism linking organizational justice to impaired health. Specifically, this finding might 

explain how work stress may affect inflammatory diseases, such as atopic and auto-immune 

disorders (Barnes & Adcock, 2009).  
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In sum, the research in this thesis provided evidence for an association of organizational 

justice with impaired health in form of tinnitus and musculoskeletal symptoms, and two 

psychobiological pathways: i.e., vagal dysregulation and leukocyte glucocorticoid sensitivity.  

Contextual determinates influence the relation of organizational justice with 

health 

Support was obtained for a differential impact of organizational justice in different 

occupational groups. Based on social exchange theory and psychosocial contract theory it was 

postulated that the relevance of organizational justice differs with the type of relation the 

employee has with the superior and the company.  

Research in this thesis provided empirical evidence of a stronger impact of organizational 

justice among white-collar employees than among blue-collar workers. In white-collar 

employees organizational justice was independently related to musculoskeletal symptoms 

(Chapter 4), with dysregulation of the autonomic nervous system (Chapter 5), and with a 

relative insensitivity of lymphocytes to cortisol regulation (glucocorticoid insensitivity, Chapter 

6). Notably, no such associations were found in blue-collar workers. Such differences were 

anticipated on the basis of social exchange theory (Blau, 1964; Colquitt et al., 2013). This 

theory provides a framework for understanding different employee perceptions of 

relationships with supervisors and the organization. Specifically, it predicts that injustice is 

more detrimental when the focus of employee-employer relationships is mainly on social 

exchanges (i.e., mutual respect, trust, and loyalty that stretches beyond the actual employment 

contract) rather than economic/financial exchange (DeConinck, 2010; Kivimäki et al., 2005). 

Theorists have proposed that white-collar employees are more likely to have a social exchange 

relationship with their organization and supervisor, whereas blue-collar workers tend put 

more emphasis on the economic relation (Littek & Heisig, 1989). Consistent with this 

assertion, it was observed that blue-collar workers rated salary and remuneration as more 

important than white-collar workers, indicative for a more emphasis on economic exchange, 

while white collar workers put more value on their leadership and superiors, indicative for a 

social exchange orientation (Chapter 5).  
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Interactions with other work stressors 

The work context might also be characterized by the presence or absence of other 

psychosocial work stressors other than organizational justice. Hence, a further aim of this 

thesis was to examine the relationship of organizational justice with health outcomes while 

taking into account the two most established work stress conceptualisations (i.e., the effort 

reward imbalance, job-demand-control model).  

Analyses showed that the associations of organizational justice with white-collar employees 

HRV indices (Chapter 5) and glucocorticoid insensitivity (Chapter 6) were independent of 

effort-reward-imbalance and the job-demand-control model. These findings confirm an added 

value of organizational justice in understanding the wok stress and health relationship 

(Kivimäki et al., 2007). Further, effort-reward-imbalance and the job-demand-control were 

not associated with glucocorticoid insensitivity (Chapter 6). This selectivity is interpreted using 

the social self-preservation theory, which postulates that social stress (e.g., in form of 

experienced unfairness) elicit a specific set of physiological responses which most 

characteristically involves activation of the HPA system (Bosch, de Geus, et al., 2009; 

Dickerson & Kemeny, 2004; Gruenewald et al., 2004). Repeated HPA activation is thought to 

underlie the reduced sensitivity to glucocorticoids (Rohleder, 2012) (further elaboration is 

provided in Chapter 6). 

Further advancing this line of inquiry, Chapter 4 examined the combination of organizational 

justice, the effort-reward-imbalance and the job-control-demand model in relation to 

musculoskeletal symptoms. Again, it was observed that the associations differ by occupational 

groups. In white-collar employees organizational justice and effort-reward imbalance showed 

an independent association with musculoskeletal symptoms, while in blue-collar workers 

effort-reward imbalance and job-demand-control were independently associated with pain 

symptoms. Further, a combination of these models appeared to provide additional gain in 

explaining individual differences for both occupations: among white-collar workers, the 

negative effect of high effort-reward-imbalance and high job strain on musculoskeletal pain 

appears buffered by high justice. The effect of organizational justice in blue-collar workers 

depends on the presence or absence of the other job stressors, which appear to be more 

important to them. An independent effect of organizational justice was not found.  
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Future research directions 

Based on the research presented in this thesis I tentatively propose several directions for future 

research below that may help further understanding of mechanisms by which organizational 

justice may impact well-being and health, or to address some limitations and challenges of this 

research area. These are, the measurement of organizational justice, potential intervention 

studies, the relevance of organizational justice for specific groups of employees, the positive 

effects of justice, and the development of insights into the neural underpinnings of justice.  

Measurement of organizational justice 

The literature exhibits a strong heterogeneity in measurement approaches of organizational 

justice. To move this field forward, it would be greatly beneficial to reach a greater level of 

standardisation, ideally in the form of a consensus approach involving a single measure. Such 

measure would allow for a comparison of results among studies and would preferably 

comprise the main three justice dimensions (i.e., distributive, procedural, and interactional 

justice). This might for example be achieved by forming a cross-national expert panel, with 

the objective to reach a consensus regarding the assessment of organizational justice across 

contexts.  

The development of a single assessment tool, and the debate required to reach this aim, may 

tap into two outstanding challenges. First, the addition of a time frame might be beneficial. 

Significant variability in justice perceptions across time are reported (Holtz & Harold, 2009). 

This is especially relevant because it has been argued that organizational justice is a prolonged 

stressor and possibly harmful to health. Consequently, an organizational justice questionnaire 

should be able to differentiate the long-term exposure from transient/single event exposures. 

Second, work in this thesis shows that specific groups are more vulnerable to perceived 

unfairness at work than others. It is argued that the type of exchange and psychological 

contract can explain this finding. Therefore, a more direct assessment of these implicit 

contract elements might provide useful information to identify risk groups. The impact of 
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organizational justice seems context dependent, and information on such contexts is therefore 

essential to interpretation.  

Intervention studies 

In light of the adverse health effects of injustice at work Kivimäki et al. (2004, p. 934) 

recommended “that the focus of workplace health interventions should be broadened to cover 

justice in managerial treatment”. This raises the question of how to go about the promotion of 

perceived justice at work to improve health. A general suggestion stated by Greenberg (2004, 

p. 360) is that "the key to minimizing stress is to help employees believe that (...) negative 

outcomes are fair". Looking at the specific justice dimensions, employers might, for example, 

improve distributive justice perceptions by ensuring that situations are perceived as equitable. 

However, ambiguity related to the appropriate allocation-standards makes distributive justice 

illusive (Greenberg, 2004). “The trick to promoting distributive justice, therefore, is to 

supplement the information workers have about reward distributions and to assure workers of 

their concern by casting the dual spotlight of procedural and interactional justice onto them” 

(Greenberg, 2004, p. 360). This implies that in order to improve distributive justice 

perceptions interactional and procedural justice could be improved (i.e., fairness of decision-

making process and interpersonal interactions; see Table 1.1). Greenberg (2004) formulated 

three specific guidelines. First, the basis for resource allocation should be explained in a 

dignified and respectful manner. Second, employees should be given a voice and should be 

heard. Third, accurate, unbiased procedures should be used, which have been implemented 

transparently.  

Improving justice at work has only rarely been examined as a preventive strategy (see for an 

exception, Greenberg (2006)). This is partly because interventions to promote organizational 

justice face several challenges such as acceptance and trust of the company and practices and 

the practical implementation of procedural justice rules (Greenberg, 2009). In addition, 

managers are often unaware of injustice to be a problem. The unawareness of injustice issues 

by managers may be stressful on its own (Cropanzano et al., 2005). Another challenge, and 

one of the main outcomes of the studies presented in this thesis, is that organizational justice 

does not exert their health effects uniformly across all occupational groups. This thesis 
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revealed psychobiological consequences of perceived injustice especially for white-collar 

employees (Chapter 4, 5 and 6). In consequence, future interventions should take differences 

between occupational groups into account and therewith potentially enhance the effectiveness 

of these interventions.   

What aspect of organizational justice is relevant to whom? 

This thesis has shown that organizational justice has a differential impact on specific groups of 

employees. The studies that were most influential in contributing to an understanding of how 

organizational justice affects physical health were mostly restricted to white-collar employees 

and to the interactional and procedural justice components (De Vogli, Brunner, et al., 2007; 

De Vogli, Ferrie, et al., 2007; Elovainio, Ferrie, et al., 2010; Gimeno et al., 2010; Kivimäki et 

al., 2005; Kivimäki et al., 2008). By differentiating blue-collar workers from white-collar 

workers, this thesis could show that especially white-collar employees appear vulnerable to 

procedural and interactional injustice. One might speculate that for blue-collar worker – due 

to their stronger emphasis on economic exchange – distributive justice might be more 

important. This prediction could be tested in future research. 

Positive effects of organizational justice? 

Low organizational justice appears to harm health. This finding could suggest that perceived 

justice promotes health (Greenberg, 2010). While intuitively obvious, there is little direct 

evidence to support this notion. To date, “mechanisms have not yet been articulated that 

would explain how the fair treatment of an individual would promote health and well-being” 

(Greenberg, 2010, p. 232). Hence, future research could take a more positive stance toward 

organizational justice by focusing on its positive consequences. Positive psychology suggests 

that positive factors such as sense of coherence (i.e., comprehensibility, manageability, and 

meaningfulness), optimism, and benefit-finding and growth may facilitate biological systems in 

a manner that is beneficial to health (Aspinwall & Tedeschi, 2010; Dubois et al., 2012). 

Eisenberger and Cole (2012) suggest that social inclusion and social exclusion affect health 

through the same pathways (i.e., SNS and HPA axis), but involve distinct neural circuits. 
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Social threat (i.e., social exclusion) activates the basic neural alarm systems, enabling 

autonomic and endocrine responses that affect health through the amygdala, dorsal anterior 

cingulated cortex, anterior insula, and periaqueductal gray. Social inclusion (i.e., to be valued 

by others), on the other hand, is associated with reward-related neural regions, like the 

ventromedial prefrontal cortex, ventral striatum, and septal area. The activation of the reward 

system has inhibitory relationships with threat-related physiological and neural responses, 

and, in consequence, with related health implications. Thus, one might speculate that the 

same mechanism may apply for perceived justice and injustice. 

A meta-synthesis on fairness perceptions provided evidence that fairness activates reward 

circuit, whereas unfairness activates brain regions associated with pain, emotions, and disgust 

(Beugré, 2013). Against this background, perceived injustice at the workplace will have 

harmful effects, whereas justice will have health-promoting consequences. To feel valued by 

others and perceiving social support are integral parts of organizational justice (e.g., 

(Greenberg, 2006; Lind & Tyler, 1988; Tyler & Blader, 2000, 2003)) and the same 

neurophysiological mechanisms for social (dis)connection might account for positive health 

effects of justice and negative ones for injustice. 

Studying the neural correlates and determinants of perceived justice 

Examining the neural basis of unfairness may advance organizational justice theory and 

inform us about potential modifications of justice perceptions (Becker, Cropanzano, & Sanfey, 

2011). Beugré (2009) proposes a model of neuro-organizational justice that explores the role of 

the brain in the formation of fairness judgments and in reacting to perceived unfair situations. 

In his fairness theory of mind Beugré (2009) proposes two pathways between a triggering event 

(i.e., distributive, procedural, or interactional fairness stimulus) and justice judgments (i.e., a 

given situation is perceived as fair or unfair) involving two different brain systems: the 

reflective and the reflexive system. The first pathway, the cognitive neuro-organizational 

justice path, comprises an activation of cognition-induced neural structures (e.g., increased 

activation of the lateral and medial prefrontal regions while amygdala and medial 

orbitofrontal cortex activation is decreased). When these specific brain areas are activated a 

more elaborated cognitive information processing (‘thought process’) about the fairness or 
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unfairness of a situation will occur. Such a process involves the reflective system (or C-system 

for the 'C' in reflective), including brain areas responsible for controlled processes (Lieberman, 

2007; Lieberman, Gaunt, Gilbert, & Trope, 2002). These processes are resources consuming 

and therefore only occur when the situation is a novel one.  

In the case of a familiar situation, a more spontaneous process should occur, involving the 

reflexive system. This X-system (for the 'X' in reflexive) is responsible for automatic processes 

and provides a continuous stream of consciousness that is experienced as ‘the world out there’ 

(Lieberman, 2007; Lieberman et al., 2002). In this case, the second pathway, the affective 

neuro-organizational justice path, is dominant and emotion-inducing neural structures in the 

brain are activated (e.g., amygdala, ventromedial prefrontal cortex). Whether this process is 

used depends on the availability of fairness prototypes. “These fairness prototypes represent 

standards, expectations, or thresholds against which current events are assessed. This indicates 

that justice or fairness exists when there is congruence between what people expect on the 

basis of salient or appropriate normative rule and what they obtain” (Beugré, 2009, p. 133). 

Thus, if a distributive, procedural or interactional stimulus of the environment matches 

existing ‘mental scripts’ (i.e., distributive, procedural or interactional prototypes) a relative 

automatic and intuitive fairness processing might occur. Accordingly, a triggering fairness 

event might automatically lead to an emotional arousal, like anger, when an existing and 

appropriate prototype is available. This leaves us with the question how fairness prototypes 

are formed. Fairness standards might be based on genetics but might also include cultural 

learned components (Beugré, 2009). Accordingly, people may have different fairness 

prototypes, which may trigger different automatic stress responses. It might therefore be 

essential to examine these prototypes in further research.  

Distributive justice in terms of an equal distribution of the total sum (as studied in an Ultimate 

Game) is associated with an activation of more emotional areas of the brain (e.g., anterior 

cingulated cortex, anterior insula, dorsolateral prefrontal cortex) (Harle & Sanfey, 2012; 

Sanfey, Rilling, Aronson, Nystrom, & Cohen, 2003). By contrast, perceiving procedural 

justice seems to activate parts of the brain connected to (more reflective) social cognition, and 

emotion regulation (e.g., ventrolateral prefrontal cortex and the superior temporal sulcus) 

(Dulebohn, Conlon, Sarinopoulos, Davison, & McNamara, 2009). This highlights the 

distinctiveness of the justice components and their related brain activities. For example, 
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overlaps of neuronal activation patterns of justice components with those of theoretically 

connected constructs, such as trust (Holtz, 2013; Riedl & Javor, 2012), social belonging 

(Eisenberger, Lieberman, & Williams, 2003; Masten et al., 2009; Slavich, Way, Eisenberger, 

& Taylor, 2010), uncertainty (Singer, Critchley, & Preuschoff, 2009), might inform us why 

injustice is so harmful.   

Although integrating neuroscience into biopsychosocial research promises to advance the field 

of psychosomatic research (Lane, Waldstein, Chesney, et al., 2009; Lane, Waldstein, 

Critchley, et al., 2009), it seems fair to say that neurobiological occupational stress research is 

still in its infancy, and inferring neurobiological pathways linking organizational justice to 

health remains speculative at this point. 

 

Concluding remarks 

The objective of this thesis was to shed light on the association of organizational justice and 

health. This thesis contributes to the literature in several ways. First, a German organizational 

justice scale was validated comprising a procedural and interactional sub-dimension. Second, 

the association of organizational justice with tinnitus was found, and subsequent analyses 

showed that this association was to a large extent driven by burnout. Third, organizational 

justice is independent of other work place stressors associated with musculoskeletal symptoms. 

Fourth, organizational justice revealed to impact white-collar employees most. Fifth, two 

novel psychobiological pathways were identified by which perceived unfairness might affect 

health: parasympathetic nervous system dysregulation and glucocorticoid insensitivity.  

Employees are sensitive to perceived injustice at work, as demonstrated by adverse physical 

and psychological effects. However, the vulnerability to organizational justice differs by type 

of relationship with the supervisor and the company. In consequence, such contextual 

differences should be taken into account in future research as well as in future intervention 

studies. 
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Summary  
 

The research presented in this thesis “Organizational Justice and Health: Contextual 

Determinants and Psychobiological Consequences” aimed to investigate the associations 

between organizational justice and several aspects of employee health and biological 

functioning. Organizational justice has been identified as an independent occupational 

stressor, and pertains to the perceived fairness at the workplace, which involves aspects like 

fairness of distribution of outcomes like salary, benefits and rewards, fairness of decision-

making processes, and fairness experienced in interpersonal interactions. This thesis presents 

the development and validation of a German organizational justice scale and presents data 

showing that organizational justice is related to various aspects of subjective health and well-

being. Furthermore, the research in this thesis investigated the relation of organizational 

justice with other job stress conceptualizations, investigated biopsychosocial pathways that 

may link organizational justice to health, and presents data showing that organizational justice 

may affect occupational groups (i.e., blue- vs. white-collar workers) differently.  

Following a general introduction (Chapter 1), Chapter 2 of this thesis presents the validation 

of a German 11-item organizational justice questionnaire that aims to measure two aspects 

organizational justice, i.e., “procedural justice” (the fairness of the decision making process) 

and “interactional justice” (fairness in interpersonal interactions). The items for this 

questionnaire were adapted from Moorman’s organizational justice questionnaire. It was 

tested if this organizational justice scale is associated with poor self-rated health. The results 

showed a robust internal consistency and the expected 2-factor structure yielding a procedural 

and interactional subscale. Further, organizational justice as well as procedural and 

interactional justice proved to be strong predictors of poor self-rated health. This German 

organizational justice questionnaire thus seems to be a valid and useful tool for observational 

and intervention studies in occupational settings. 

Research has identified work-related stress and its potential mental health-related sequelae, 

i.e., depression and burnout, as risk factors for tinnitus. The purpose of Chapter 3 therefore 

was to determine the relationship of organizational justice with tinnitus, and to examine 
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depression and burnout as potential mediators. The results confirmed that organizational 

justice was inversely related to tinnitus, and mediation analyses demonstrated that this 

association was partly accounted for by individual differences in depressive symptoms and, in 

particular, burnout. It was proposed that tinnitus might be reduced partly through promotion 

of organizational justice and burnout preventions. 

Musculoskeletal pain, a main source work absenteeism, has been found to co-occur with 

psychosocial job stress. However, it was elusive which aspects of job stress show the strongest 

association with musculoskeletal symptoms. In addition, this association might be different for 

various occupation types. Chapter 4 aimed to examine independent and combined 

associations of organizational justice, the effort-reward-imbalance model, and the job-

demand-control model with musculoskeletal pain, and analysed this data separately for white- 

and blue-collar workers. It was hypothesized that different stressors may drive the association 

of job stress with musculoskeletal symptoms for white- and blue-collar workers. Based on the 

existing literature and theoretical considerations, it was thought that organizational justice and 

effort-reward-imbalance would be the strongest determinants for musculoskeletal symptoms 

for white-collar workers, while for blue-collar worker effort-reward-imbalance and job-

demand-control were predicted to show the strongest associations. In addition, the synergetic 

effects of the three job stress conceptualizations were explored. In line with predictions, 

organizational justice and effort-reward-imbalance emerged as independent correlates with 

musculoskeletal symptoms in white-collar worker. In blue-collar workers, all three models 

robustly predicted musculoskeletal symptoms, but after mutual adjustments, effort-reward-

imbalance and job-demand-control emerged as the strongest correlates. Synergetic effects of 

the three job stress concepts were also found in both occupational groups.  

Perceived injustice at work predicts coronary heart disease and vagal dysregulation represents 

a potential psychobiological pathway. The aim of Chapter 5 was to examine associations of 

organizational justice with heart rate variability. Based on theoretical considerations, it was 

predicted that the association is more pronounced among white-collar than among blue-collar 

workers. Results revealed that both dimensions of organizational justice (i.e., interactional and 

procedural) were associated with reduced heart rate variability in white-collar workers, but 

that this association was virtually absent in blue-collar workers. Results identified cardiac 

vagal dysregulation as a possible pathway linking organizational justice to cardiovascular 
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health and revealed the physiological impact of organizational justice to vary between white-

collar and blue-collar workers.  

Chapter 6 focused on impaired regulation of immunological and inflammatory pathways as 

potential mechanisms linking organizational injustice to poor health. Specifically, the 

association of organizational justice with leukocyte glucocorticoid sensitivity was examined. 

Glucocorticoid sensitivity was hypothesized to be attenuated in individuals perceiving lower 

organizational justice, as compared to those perceiving higher justice at work. This hypothesis 

was confirmed. These findings identified a novel biological pathway by which organizational 

justice may affect health. 

The overall conclusion of the presented research was that low organizational justice is 

independently associated with occupational health risk. Physiological stress response pathways 

appear to – at least in part – transmit the ill-health effects. These health effects appeared 

strongest for white-collar workers.  

The discussion of this thesis addresses a number of challenges and opportunities. For example, 

consensus on a standardized organizational justice questionnaire would be advantageous to 

compare results across studies and countries. Conducting intervention studies would be an 

important next step for organizational justice research. Specifically, low justice might 

negatively affect health, but whether increased justice could promote health still needs to be 

demonstrated. In addition, further integrating biology, including neuroscience, is likely to 

provide utilizable knowledge about justice representations and judgments and their impact on 

health.  
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Samenvatting  
 

In dit proefschrift “Organisatierechtvaardigheid en Gezondheid: Contextuele Determinanten 

en Psychobiologische Effecten” heb ik onderzocht of en hoe de door werknemers ervaren 

rechtvaardigheid in de organisatie (organisatierechtvaardigheid) samenhangt met hun 

gezondheid. Organisatierechtvaardigheid betreft de mate waarin werknemers ervaren dat hun 

organisatie rechtvaardig handelt in: het belonen van werknemers (distributieve 

rechtvaardigheid), het volgen van procedures en nemen van besluiten (procedurele 

rechtvaardigheid) en de omgang met werknemers (interactionele rechtvaardigheid).  

Dit proefschrift presenteert onderzoek naar: (a) de ontwikkeling en validatie van een 

Duitstalige vragenlijst om organisatierechtvaardigheid te meten, (b) de relatie tussen 

organisatierechtvaardigheid en verschillende aspecten van ervaren gezondheid en welzijn, (c) 

de relatie tussen organisatierechtvaardigheid en andere bekende determinanten van 

werkstress, (d) de biopsychosociale processen die het verband tussen 

organisatierechtvaardigheid en gezondheid kunnen verklaren, en (e) de bijdrage van 

organisatierechtvaardigheid aan het welzijn van verschillende groepen (“blue-collar” en 

“white-collar”) werknemers.  

Na een algemene inleiding (hoofdstuk 1), presenteer ik in hoofdstuk 2 van dit proefschrift de 

validatie van een Duits instrument om organisatierechtvaardigheid te meten. Dit instrument is 

ontleend aan een bestaande vragenlijst van Moorman (1991) en bestaat uit twee subschalen 

(in totaal 11 items) die procedurele en interactionele rechtvaardigheid meten. De resultaten 

ondersteunen de verwachte 2-factor structuur (procedurele en interactionele subschalen) van 

dit instrument en laten een goede interne consistentie van de schalen zien. Daarnaast hangen 

de beide schalen samen met de ervaren gezondheid van werknemers. Geconcludeerd kan 

worden dat dit Duitse instrument bruikbaar is voor het meten van ervaren 

organisatierechtvaardigheid en kan worden ingezet in observatie- en interventieonderzoek.  

Eerder onderzoek heeft aangetoond dat stress en stressgerelateerde gezondheidsklachten zoals 

depressie en burn-out risicofactoren zijn voor het ontstaan van specifieke aandoeningen zoals 

tinnitus (oorsuizen). In hoofdstuk 3 heb ik de relatie tussen organisatierechtvaardigheid en 
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tinnitus onderzocht, en ben ik nagegaan of individuele verschillen in depressie en burn-out 

deze relatie verklaren. Organisatierechtvaardigheid blijkt inderdaad negatief samen te hangen 

met tinnitus. Mediatie-analyses laten zien dat deze samenhang ten dele kan worden verklaard 

door individuele verschillen in depressieve symptomen en, in het bijzonder, burn-out. 

Maatregelen ter bevordering van organisatierechtvaardigheid en ter voorkoming van burn-

out lijken ook te kunnen bijdragen aan de preventie of herstel van tinnitus.  

Pijn aan het bewegingsapparaat, een belangrijke bron van ziekteverzuim, blijkt regelmatig 

samen te gaan met psychosociale stress op het werk. Tot op heden was het echter nog 

onduidelijk welke stressfactoren het sterkst samenhangen met klachten aan het 

bewegingsapparaat en of dit verschilt voor verschillende beroepsgroepen. In Hoofdstuk 4 heb 

ik onderzocht in hoeverre pijn aan het bewegingsapparaat samenhangt met 

organisatierechtvaardigheid en/of andere werkomstandigheden, zoals de (dis)balans tussen 

inspanning en beloning (effort-reward-imbalance) en die tussen werkdruk en 

regelmogelijkheid (job-demand-control) van werknemers. Ik heb hierbij onderscheid gemaakt 

tussen werknemers in uitvoerende (blue-collar, zoals productie, handmatige) en 

ondersteunende (white-collar, zoals administratieve, beleid, (ver)koop, onderzoek en 

onderwijs) functies. Op basis van de bestaande literatuur en theoretische overwegingen 

veronderstelde ik dat bij ondersteunend personeel vooral ervaren onrechtvaardigheid en 

disbalans tussen inspanning en beloning zouden samenhangen met klachten aan het 

bewegingsapparaat. Voor uitvoerend personeel verwachtte ik dat met name de disbalans van 

inspanning en beloning en die van werkeisen en regelmogelijkheid van invloed zouden zijn op 

pijnklachten. De resultaten van dit onderzoek kwamen in grote lijnen overeen met deze 

verwachtingen. Binnen beide groepen werknemers bleken diverse combinaties van negatieve 

werkfactoren (onrechtvaardigheid, disbalans tussen inspanning en beloning en tussen 

werkeisen en regelmogelijkheid) bij te dragen aan pijnklachten aan het bewegingsapparaat.  

Uit de onderzoeksliteratuur blijkt dat het ervaren van een lage organisatierechtvaardigheid 

voorspellend is voor het ontwikkelen van cardiovasculaire aandoeningen. Ontregeling van de 

vagale aansturing van het hart (d.w.z., aansturing van hartfunctie door de nervus vagus) is 

hierbij een mogelijk psychobiologisch mechanisme. In hoofdstuk 5 heb ik onderzocht in 

hoeverre hartslagvariabiliteit, die primair door de nervus vagus wordt gereguleerd, 

samenhangt met ervaren organisatierechtvaardigheid. Op grond van theoretische 
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overwegingen veronderstelde ik dat een dergelijke associatie sterker aanwezig is bij 

ondersteunend personeel dan bij uitvoerend personeel. De resultaten bevestigden deze 

verwachting en lieten zien dat dit verschil bestond voor zowel de interactionele als de 

procedurele aspecten van organisatierechtvaardigheid. Verder lieten de resultaten zien dat de 

relatie tussen organisatierechtvaardigheid en hartslagvariabiliteit het sterkst is gedurende de 

nacht, wat zou kunnen duiden op onvoldoende fysiologisch herstel tijdens de slaap. 

Het onderzoek in hoofdstuk 6 richtte zich op een ontstekingsregulerend mechanisme dat 

mogelijk betrokken zou kunnen zijn bij de relatie tussen organisatierechtvaardigheid en 

cardiovasculaire gezondheid. Specifiek werd de relatie tussen organisatierechtvaardigheid en 

de glucocorticoid-gevoeligheid van leukocyten bepaald. Het glucocorticoide stresshormoon 

cortisol reguleert ontstekingsactiviteit van witte bloedcellen (leukocyten) alsmede hun 

distributie door het lichaam. Op basis van deze eigenschappen is een methode ontwikkeld die 

de samenhang bepaald tussen cortisoluitscheiding, gemeten in het speeksel, en de distributie 

van verschillende typen leukocyten in het bloed. Bij glucocorticoid-ongevoeligheid is er geen 

relatie tussen die twee parameters, wat impliceert dat het stresshormoon cortisol niet goed in 

staat is haar immuun-regulerende functies uit te voeren. De analyses bevestigden dat bij 

werknemers die een hoge mate van organisatierechtvaardigheid ervoeren, de leukocyten 

ongevoeliger waren voor cortisol. Verder lieten de resultaten zien dat deze relatie het sterkst 

was voor ondersteunend personeel. 

In de discussie van dit proefschrift bespreek ik een aantal uitdagingen en mogelijkheden die 

relevant kunnen zijn voor een verdere ontwikkeling van dit onderzoeksveld. Zo 

beargumenteer ik dat een internationale consensus over het begrip 

organisatierechtvaardigheid en standaardisatie van meetinstrumenten noodzakelijk is. Het 

ontwikkelen en toetsen van interventies is evenzeer van belang: Hoewel duidelijk is dat 

organisatierechtvaardigheid negatief samenhangt met gezondheid, is daarmee nog niet 

duidelijk of het verbeteren van organisatierechtvaardigheid gezondheidsbevorderend zal zijn. 

Tot slot hoop ik dat het onderzoek in dit proefschrift aannemelijk maakt dat door het 

integreren van biologische benaderingen waardevolle inzichten kunnen worden verkregen 

over de wijze waarop organisatierechtvaardigheid de lichamelijke en psychische gezondheid 

kan beïnvloeden. 
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