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Chapter 5 Organizational Justice is Related to 

Heart Rate Variability in White-collar Workers, 

but not in Blue-collar Workers  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 
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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. 



90 Organizational Justice and Health 

 

 

 

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 



96 Organizational Justice and Health 

 

 

 

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. 

  



102 Organizational Justice and Health 

 

 

 

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.


