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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. 
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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.  

 


