
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Organizational justice and health: Contextual determinants and psychobiological
consequences

Herr, R.M.

Publication date
2015
Document Version
Final published version

Link to publication

Citation for published version (APA):
Herr, R. M. (2015). Organizational justice and health: Contextual determinants and
psychobiological consequences. [Thesis, externally prepared, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/organizational-justice-and-health-contextual-determinants-and-psychobiological-consequences(a6d1f758-a8fe-4665-b013-c80b5cb9bc08).html


Chapter 6 - Glucocorticoid Sensitivity 107 

 

 

 

Chapter 6 Injustice at Work and Leukocyte 

Glucocorticoid Sensitivity 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 
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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.  


