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This chapter is based on Herr RM, Bosch JA, Loerbroks A, van Vianen AEM, Jarczok MN, Fischer JE, Schmidt 

B. Three Job Stress Models and Their Relationship with Musculoskeletal Pain in Blue- and White-collar 

Workers. Submitted.  
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Abstract 

Purpose: Musculoskeletal pain has been found to co-occur with psychosocial job stress. 

However, different conceptualisations of job stress exist, each emphasizing different aspects of 

the work environment, and it is unknown which of these aspects show the strongest 

associations with musculoskeletal pain. Further, these associations may differ for white-collar 

vs. blue-collar job types, but this has not been tested. The present study therefore examined 

the independent and combined contributions of Effort-Reward-Imbalance (ERI), Job-

Demand-Control (JDC) and Organizational Justice (OJ) to musculoskeletal pain symptoms 

among white- and blue-collar workers. Methods: Participants of a cross-sectional occupational 

study (n=1,634) completed validated questionnaires measuring ERI, JDC, and OJ, and 

reported the frequency of pain during the previous year at four anatomical locations (lower 

back, neck or shoulder, arms and hands, and knees / feet). Pain reports were summarized into 

a single musculoskeletal symptom score (MSS). Analyses were stratified for white- and blue-

collar workers. Results: Among white-collar workers, ERI and OJ were independently 

associated with MSS. In addition to these additive effects, significant 2-way and 3-way 

interactions indicated a synergistic effect of job stressors in relation to reported pain. In blue-

collar workers, ERI and JDC independently predicted MSS, and a significant 3-way 

interaction was observed showing that the combination of job stressors exceeded an additive 

effect. Conclusions: ERI predicted pain symptoms in both occupational groups. OJ was an 

independent significant predictor only among white-collar workers, whereas JDC had additive 

predictive utility exclusively among blue-collar workers. Simultaneous exposure to multiple 

job stress factors appeared to synergize pain symptom reporting. 
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Introduction 

Musculoskeletal pain is highly prevalent in the workforce (Costa-Black, Loisel, Anema, & 

Pransky, 2010; McDonald, DiBonaventura, & Ullman, 2011). For instance, in a survey 

among 15,000 employees from 15 European countries, back pain and muscular pain were 

among the most frequently reported work-related health problems (reported by 30% and 

19%, respectively) (Benavides, Benach, Diez-Roux, & Roman, 2000). Chronic pain accounts 

for a large proportion of total sickness absenteeism, presenteeism (reduced productivity due to 

sickness at work), and health care utilization, thereby impairing quality of life and incurring 

considerable costs on health care systems and employers alike (Lang, Ochsmann, Kraus, & 

Lang, 2012). Moreover, chronic pain has been found to predict other adverse health 

outcomes, such as the metabolic syndrome, cardiovascular disease, depression and anxiety 

disorders (Goodson et al., 2013; Torrance, Elliott, Lee, & Smith, 2010). 

While it is well known that a high physical workload is a risk factor for musculoskeletal pain, 

adverse psychosocial work conditions are also predictive. For example, a meta-analysis of 

longitudinal studies reports positive and significant pooled odds ratios ranging from 1.2 to 1.7 

for psychosocial job stressors (Lang et al., 2012). Despite convincing evidence that job stress is 

a determinant of pain reporting, there still is limited understanding of which characteristics of 

a stressful work environment may have the largest impact (Koch, Schablon, Latza, & 

Nienhaus, 2014; Kraatz, Lang, Kraus, Münster, & Ochsmann, 2013). Such characteristics 

have been captured by three theoretical models of job stress, which each emphasize different 

work place features; i.e., the Job-Demand-Control (JDC) model (Karasek, 1979), the Effort-

Reward-Imbalance model (ERI) (Siegrist, 1996), and Organizational Justice (OJ) (Kivimäki, 

Elovainio, Vahtera, & Ferrie, 2003; Ndjaboue et al., 2012). The JDC model proposes that job 

strain stems from situations involving exposure to high job demands (e.g., work load) and low 

job control (e.g., pacing, variety, decision latitude). The ERI model conceptualizes job stress 

as a result of situations in which efforts are insufficiently reciprocated (e.g., in the form of 

salary, praise, promotion prospects). Finally, the OJ model emphasizes the role of fairness 

perceptions, e.g., regarding the distribution of resources, the fairness of decision-making 

processes, and the fairness in interpersonal interactions. The majority of studies on pain have 

utilized the JDC model and to a lesser extent also the ERI model (e.g., (Koch et al., 2014; 
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Kraatz et al., 2013)), while only a single study considered OJ as a determinant of pain 

(Saastamoinen, Laaksonen, Leino-Arjas, & Lahelma, 2009).  

Research suggests that a multi-model approach may improve predictions of health outcomes 

(Calnan, Wadsworth, May, Smith, & Wainwright, 2004; Siegrist & Dragano, 2006). Job stress 

conceptualizations may have independent additive effects, i.e., indicating that job stress 

conceptualizations are complementary, or they may interact as they reinforce or weaken each 

other. For example, there is evidence that the combined effects of JDC with ERI better 

predict poor health outcomes than each model separately, which has been documented for 

self-rated health, insomnia, distress, and acute myocardial infarction (Calnan, Wainwright, & 

Almond, 2000; Ostry, Kelly, Demers, Mustard, & Hertzman, 2003; Ota et al., 2005; Peter, 

Siegrist, Hallqvist, Reuterwall, & Theorell, 2002; Rydstedt, Devereux, & Sverke, 2007). 

Likewise, a prospective study among public sector employees showed that the combination of 

high ERI and high OJ was linked to poorer health (i.e., in terms of self-rated health, 

psychiatric morbidity, and physician-diagnosed depression) as opposed to individual job stress 

models (Kivimäki et al., 2007). Regarding musculoskeletal pain symptoms, a recent study 

among intensive care unit nurses showed a significant association for the combination of ERI 

and JDC, however adding JDC provided little gain to using ERI only (Lee, Lee, Gillen, & 

Krause, 2014). Analyses of both the independent and combined associations of the three job 

stress models may help to understand which constellation of job stressors and psychosocial 

work conditions explain individual differences in reported pain and may facilitate the design 

of occupational interventions. 

It is recognized that the impact of job stressors on health may vary across occupational 

groups. For example, job strain, as characterized by the JDC model, seems to carry a higher 

risk for cardiovascular disease among blue-collar workers than among white-collar workers 

(Buring, Evans, Fiore, Rosner, & Hennekens, 1987; J. V. Johnson, Hall, & Theorell, 1989; 

Toren et al., 2014; Tsutsumi et al., 2011). Blue-collar workers can be distinguished from 

white-collar workers primarily on the basis of work content and context: production work vs. 

non-manual office work. Blue-collar jobs tend to be characterized by lower levels of 

autonomy, lower intellectual discretion and poorer task variety as compared to white-collar 

jobs (Toppinen-Tanner et al., 2002). The JDC model was initially developed with data from 

blue-collar professions, and consequently may capture work stressors that are more pertinent 
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to this occupational subpopulation (Toren et al., 2014). By contrast, there is emerging 

evidence that OJ is relatively more impactful among white-collar employees (Herr, Bosch, et 

al., 2014; Herr et al., in press), which has been attributed to their specific relationship with 

their employer, involving obligations and expectations beyond the formal contract, implying 

high levels of commitment and trust (Herr, Bosch, et al., 2014). ERI has been found to be 

equally associated with poor health among both blue- and white-collar workers and has 

comparable psychometric properties in both populations (Siegrist et al., 2004). Consequently, 

separate analyses of associations of each of the job stress models for white- versus blue-collar 

workers seems warranted. 

A distinction between white- and blue-collar workers appears beneficial for another reason. 

Blue-collar jobs are more physical demanding and work conditions are typically adverse, 

strenuous, and precarious conditions (e.g., monotonous, highly repetitive, lifting and carrying 

heavy loads, poor posture, and shift work) (Hammig, 2014; Schreurs, Van Emmerik, De 

Cuyper, Notelaers, & De Witte, 2011). A recent study however reports higher, but not 

significantly different, prevalences of most pain symptoms (i.e., neck, shoulder, elbow, upper 

and lower back) for white-collar than for blue-collar workers (Januario, Batistao, Coury, 

Oliveira, & Sato, 2014).   

In light of the previous discussion, the present study aimed to determine the associations of 

self-reported musculoskeletal symptoms with the three most commonly employed job stress 

models (i.e., ERI, JDC, OJ), which are considered separately for white- and blue-collar 

workers. It was hypothesized that for white-collar workers ERI and OJ are the strongest 

determinants for musculoskeletal symptoms, while for blue-collar workers in particular ERI 

and JDC would be associated with musculoskeletal symptoms. In addition, analyses explored 

if additive effects emerge and whether considering the interaction of stress conceptualizations 

would yield further gain in terms of explained variance in reported musculoskeletal symptoms. 
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Methods 

Study population  

Cross-sectional data from the 2007 Mannheim Industrial Cohort Studies (MICS) were used. 

The study population comprised employees of a large aircraft manufacturer in the South of 

Germany. All employees (N = 2,567) were invited to participate in a free health check. A total 

of 1,634 employees (64%) volunteered and completed a questionnaire, covering 

demographics, health outcomes and health behaviors, and measures of job stress, as detailed 

below. All participants provided written consent and the ethics committee of the Medical 

Faculty Mannheim, Heidelberg University, approved the study procedures. 

Measures 

Job stress measures 

Effort-Reward Imbalance (ERI) (Siegrist, 1996; Siegrist et al., 2004) was measured by a 17-item 

scale, assessing effort by six items and reward by 11 items. As recommended, for white-collar 

workers the five-item effort version was used while excluding physical load (Siegrist et al., 

2004). Generally, participants specified if the respective statement applied to them as a typical 

work experience and the extent to which it is a cause of distress (1 = does not apply, 2 = does 

apply, but not distressed, 3 = does apply and somewhat distressed, 4 = does apply and 

distressed, and 5 = does apply and very distressed). An effort-reward ratio was calculated as 

the weighted ratio of the effort sum score (Cronbach’s α: white-collar = .80; blue-collar = .79) 

and the reward sum score (Cronbach’s α: white-collar = .85; blue-collar = .85) (Siegrist et al., 

2004).  

The Job-Demand-Control (JDC) model conceptualizes job stress (denoted as “job strain”) as the 

combination of low job control (“decision latitude”) and high psychological demands 

(Karasek, 1979; Theorell & Karasek, 1996), which were determined using 12 items from the 

Job Content Questionnaire (JCQ) by Karasek et al. (1998). Psychological job demands 

comprised four items (work fast, work hard, no excessive work, enough time; Cronbach’s α: 

white-collar = .72; blue-collar = .74) and job control involved three items for decision 
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authority (allows own decisions, little decision freedom, lot of say) and five items for skill 

discretion (learn new things, requires creative, high skill level, variety, develop own abilities; 

Cronbach’s α: white-collar = .78; blue-collar = .76).4 All items were rated on a 4-point Likert 

scale ranging from 1 (does not apply) to 4 (fully applies). A ratio score for job strain was 

calculated based on the ratio “job demands sum score” / “job control sum score” (Loerbroks 

et al., 2010). 

Organizational Justice (OJ) was measured by a validated 11-item scale (Herr, Li, et al., 2014) 

(Cronbach’s α: white-collar = .92; blue-collar = .92). Seven items assessed the procedural 

component (Cronbach’s α: white-collar = .89; blue-collar = .90), and four items the 

interactional component (Cronbach’s α: white-collar = .87; blue-collar = .85). The procedural 

justice dimension refers to the perceived fairness of the procedures used in the decision 

making process (Folger & Greenberg, 1985). Examples of procedural justice include: 

“Important information is gathered before a decision is made“, and “Everyone has the opportunity to question 

decisions that are made”. The interactional dimension relates to fair interpersonal treatment (Bies 

& Moag, 1986). Examples of interactional justice are: “The supervisor tries to make fair 

decisions”, and “The supervisor treats us in a trustworthy way”.  All items were rated on a 5-

point Likert scale ranging from 1 (does not apply) to 5 (strongly applies). The OJ score was 

calculated by averaging item scores. This score was reversed to ensure that higher scores 

indicate higher injustice perceptions.  

Musculoskeletal symptoms  

Musculoskeletal symptoms were assessed as part of a symptom checklist introduced by the 

following question: “To what extent have you suffered from the following complaints during 

the past year?” Participants rated how often (1=never, 2=occasionally, 3=often) they suffered 

from (lower-) back pain, neck or shoulder pain, pain in arms and hands, and pain in the knees 

/ feet, respectively. A musculoskeletal symptoms score (MSS) was calculated by summing up 

                                                

4 Items no longer recommended for the psychological demands scale (i.e., intense concentration, tasks 

interrupted, hectic job, wait for others; Job Content Questionnaire Center (http://www.jcqcenter.org/)) were 

excluded.  
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the scores across all symptoms items (number and frequency of pain sites; possible score range 

= 4 to 12; Cronbach’s α: white-collar = .66; blue-collar = .68).  

Occupational group 

In line with previous research (Gadinger, Loerbroks, Schneider, Thayer, & Fischer, 2011; 

Herr, Bosch, et al., 2014; Herr et al., in press), blue-collar and white-collar occupations were 

defined by cluster analysis of nine items, capturing the frequency (never; seldom; often) of 

executing specific work-related tasks (monitor or control a machine; produce components; 

handle components without major use of tools, e.g. prepare or move components; repair, 

maintenance; measure, check, quality control; train and teach; organise, plan; research and 

development; purchasing, marketing). This analysis suggested a 2-cluster solution and factors 

were interpreted as reflecting blue-collar tasks (high frequency of production, working, 

repairing, and check construction components) and white-collar tasks (high frequency of 

organizing, research, teaching and buying/selling) (Gadinger et al., 2011; Herr, Bosch, et al., 

2014; Herr et al., in press). 

Confounders 

Sociodemographic and socioeconomic variables included age (continuous), gender, and professional 

education. Shift work consisted of two categories: no-shift work or shift work. Employment 

status was defined as permanent employed versus not permanent employed. Similar with 

previous research, physical workload was estimated through seven job description questions 

(multiple response options), which have been classified into two components based on 

Principal Component Analysis (Saastamoinen et al., 2009). The first component included 

sedentary work activities: “mostly sitting” and “working mostly in front of the monitor” 

(Cronbach’s α: white-collar = .67; blue-collar = .49). The second component comprised the 

physically demanding activities: “lifting heavy loads”, “frequent stooping”, “working overhead 

or in twisted posture (e.g., during installation)”, “lifting the loads in forward leaning posture”, 

and “working on knees” (Cronbach’s α: white-collar = .81; blue-collar = .67). For each 

component an item sum-score was used. Health behaviours included participants’ reporting of 

their smoking status, physical exercise, and alcohol consumption. Trained staff assessed height 

and weight and this information was used to calculate the body mass index (BMI). 
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Statistical analysis 

Linear regression models were used to estimate associations of job stress models with the 

musculoskeletal symptoms score (MSS) separate for blue- and white-collar workers. 

Unstandardized (B) and standardized (Beta) regression coefficients and as indicator for model 

fit proportion of explained variance (R2) were presented. For categorical analyses tertiles for 

each job stress concept were computed. For continuous analyses effort-reward-imbalance and 

job strain were logarithmically transformed in order to make them approach a normal 

distribution. Independent variables were standardized by z-transformation. In a first step, the 

associations were calculated separately for each job stress model, adjusted for 

sociodemographics, socioeconomic status, work characteristics, physical workload, and health 

behaviours. In a second step, all job stress models were entered into the same multivariable 

model, and, subsequently, all the three possible 2-way interactions and the 3-way interaction 

between the three models were explored by adding the respective multiplicative interaction 

terms of the z-scores to the model (i.e., after accounting for main effects and potential 

confounders). The analyses were performed using SPSS (Version 21, SPSS Inc, Chicago, IL). 

To plot interaction effects and test for significant differences between the slopes the tool of 

Dawson (Dawson, 2014a, 2014b) was applied. 

Results 

Participant characteristics 

Table 4.1 presents the participant characteristics. The employees were predominantly male, 

with significantly more women in the white-collar group than in the blue-collar group (17% 

vs. 8%, p < .001). White-collar workers, compared to blue-collar workers, had lower MSS 

values (7.2 vs. 7.5), were on average six years older, had a higher professional education, did 

less shift work, were more likely to be permanent employees and to be never or former 

smokers (all p-values ≤ .001). As expected, white-collar workers displayed significantly higher 

mean values on the work load factor capturing sedentary work activities (Factor 1), while blue-

collar workers had much higher values on the work load factor comprising the physically 

demanding activities (Factor 2; both p-values < .001). Regarding work stress concepts, both 

occupation groups had similar ERI scores (p = .324), but the mean values for job strain and 
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perceived injustice at work were significantly higher for blue-collar workers than for white-

collar workers (both p-values < .001).  
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Job stress and musculoskeletal symptoms 

As shown in Table 4.3, in separate multivariable-adjusted regression models, ERI and OJ 

showed significant associations with the MMS in white-collar workers (BERI = 0.452, p < 

.001; BOJ = 0.326, p < .001). The ERI model explained a somewhat larger proportion of the 

variance (16.8%) than the OJ model (14.7%) or the JDC model (13.0%). In blue-collar 

workers all three job stress models were related to MSS (BERI = 0.574; BJDC = 0.400; BOJ 

= 0.362; all p-values < .001). Again, ERI explained most of the variance (25.9%), followed by 

JDC (23.9%), and OJ (22.5%). The association of job stress with MSS was significantly 

different for white- and blue collar only for the JDC model (p for interaction = .008). 
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Table 4.3: Associations between job stressors and MSS

 

*** p ≤ 0.001 ** p ≤ 0.01 * p ≤ 0.05 ¶ p < 0.1  

Analyses were adjusted for sociodemographics, socioeconomic status, shift work, employment status 
(temporary/permanent), physical workload, and health behaviours. 

 

Analyses of additive job stress effects 

Upon mutual adjustment (Table 4.4, Step 1), ERI and OJ showed an independent association 

with MSS in white-collar workers (BERI = 0.418, p < .001; BOJ = 0.216, p < .05) whereby JDC 

was not associated with MSS (BJDC = -0.107, p > .1). After similar mutual adjustment for other 

job stressors in blue-collar workers, ERI and JDC were still significantly associated with MSS, 

but the association for OJ became substantially attenuated and was no longer significant (BERI 

= 0.409, p < .001; BJDC = 0.232, p < .001; BOJ = 0.155, p = .08; Table 4.4, Step 1). 
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Figure 4.1: 3-way interactions of job stressors on MSS for white-collar worker

   

Analyses were adjusted for sociodemographics, socioeconomic status, shift work, employment status, physical 
workload, and health behaviours. 
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Analyses of job stress interactions  

Including 2-way and 3-way interaction terms 

significantly increased the model fit (Table 4.4, Step 2 

and 3; R2 change: 0.021 and 0.011, respectively, p-

values < .05). Figure 4.1 depicts the 3-way interaction 

for white-collar worker. The relationship between ERI 

stress and MSS was positive for almost all 

combinations of stressors (Figure 4.1, panel A). Only 

when JDC stress was high and OJ stress was low the 

effect of ERI on MSS was small (slope 2). Except for 

one pair of slopes (3 and 4), all pairs differed 

significantly (p-values < .05; Table 4.5). The effect of 

OJ stress on MSS was largest when JDC and ERI 

stress was high (Figure 4.1, panel B, slope 1). All other 

slopes differed significantly from this slope (p-values < 

.05; Table 4.5) and there were no effects of OJ. The 

relationship of JDC stress with MSS was negative 

when persons experienced high ERI stress (Figure 4.1, 

panel C, slopes 1 and 3) and particularly when OJ 

stress was low  (Figure 4.1, panel C, slope 3). Slopes 

were significantly different except when ERI stress was 

low (p-values < .05; Table 4.5), and the effects of JDC 

were modest. 

In blue-collar workers, too, the proportion of explained 

variance increased significantly when 2-way and 3-way 

interactions were included into the model (Table 4.4, 

Step 2 and 3; each R2 change: 0.010, p-values < .05).  
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Figure 4.2: 3-way interactions of job stressors on MSS for blue-collar worker 

  

Analyses were adjusted for sociodemographics, socioeconomic status, shift work, employment status, physical 
workload, and health behaviours. 
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As displayed in Figure 4.2, there was no effect of ERI stress when JDC and OJ stress were low 

(panel A, slope 4). All other slopes differed significantly from this slope (p-values < .01; Table 

4.5) and showed a more negative effect on MSS as ERI stress increased, with the most adverse 

effect when all three job stressors were high (mean MSS = 8.6). The relationship of OJ stress 

with MSS was strongest when ERI stress was high, while JDC stress was low (Figure 4.2, 

panel B, slope 3). In all other cases the effects of OJ stress were modest. The effect of JDC 

stress was strongest when OJ stress was low and ERI stress was high (panel C, slope 3), and 

this slope differed significantly from the other slopes (p-values < .05; Table 4.5).  

Discussion 

The present study examined the associations of three established job stress models with self-

reported musculoskeletal pain in blue- and white-collar workers. ERI appeared to be a 

universal and strong predictor of musculoskeletal pain in both white- and blue-collar workers, 

suggesting that ERI captures stressful psychosocial work conditions relevant for both 

occupational groups (Siegrist & Dragano, 2006; Siegrist et al., 2004). In contrast the effects of 

JDC and OJ varied by occupation: as predicted, the JDC model emerged as a stronger 

correlate of musculoskeletal pain in blue-collar workers, and provided additional predictive 

value after adjustment for the other two work stressors, which was not the case for white-collar 

workers. One possible explanation for the weak association of JDC with musculoskeletal 

symptoms in white-collar workers might be – as previously suggested (Calnan et al., 2004; De 

Jonge, Bosma, Peter, & Siegrist, 2000) – that JDC might not fully capture more contemporary 

work conditions such as work flexibilization, short-term contracting, job insecurity, and 

delegation of entrepreneurial responsibility. 

OJ is thought to capture a salient element of the social structure at the workplace and is 

thought of as a potent social stressor (Herr, Bosch, et al., 2014; Herr et al., in press; Tyler & 

Blader, 2003). Due to their more profound and pertinent social relationships within the 

workplace, injustice has been suggested to represent a greater stressor for white-collar than for 

blue-collar worker (Herr, Bosch, et al., 2014; Herr et al., in press). It was therefore anticipated 

that OJ would be a stronger predictor of pain among white-collar workers, as compared to 

blue-collar workers. This prediction was partially confirmed: in the current study, OJ was 
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related to musculoskeletal pain among both blue- and white-collar worker but after mutual 

adjustment for ERI and JDC, OJ only showed a significant association among white-collar 

workers. This finding thus suggests that in the presence of ERI and JDC, OJ appears to play 

no independent role among blue-collar workers.   

The present study also explored synergetic effects between the job stress models. The 

interaction of the three job stress models revealed a very small although significant 

improvement of model fit. In white-collar workers, the most adverse combination, in terms of 

reported pain, appeared the combination of high ERI stress and low JDC stress, independent 

of OJ. In other words, among white-collar workers the effort-reward ratio seems more 

predictive of pain when control over work tasks is comparatively higher than workload (i.e., 

low job strain). Likewise, the relation between OJ and pain was strongest when job strain and 

ERI were both high. In blue-collar workers, the musculoskeletal symptoms score was 

predicted best when job stress was present according to all three models. Thus, in blue-collar 

workers a synergetic effect involving all three job stress conceptualizations seems to occur. On 

a more critical note, we may add that the additional variance explained by considering such 

interactions, while statistical significant, was small.  

While the present study was able to identify predictors of musculoskeletal symptom reporting, 

the exact mechanisms linking job stress and pain are yet to be elucidated (Ariens, van 

Mechelen, Bongers, Bouter, & van der Wal, 2001). Psychosocial work stress may generally 

raise people’s awareness of bodily symptoms or propensity for symptom reporting (Watson & 

Pennebaker, 1989). Another possible explanation is that in certain situations job stress is 

confounded with high physical demands, e.g., musculoskeletal symptoms might be a reaction 

to repetitive physical loads, which in turn correlates with psychological work strains (e.g., high 

demand or effort, low control) (Ariens et al., 2001). However, this explanation seems less likely 

because estimates were adjusted for reported physical workload. The present study was not 

able to account for more physiologically-oriented explanations of the stress-pain associations 

and these warrant scrutiny in future studies. For example, it has been argued that workplace 

stressors may lead to pain through increased muscle tension or a decreased pain threshold 

(Ariens et al., 2001; Lang et al., 2012; Nixon, Mazzola, Bauer, Krueger, & Spector, 2011). 

Likewise, the neuromatrix theory of pain (Loeser & Melzack, 1999; Melzack, 1999) proposes 

that chronic pain in part stems from sensitizing effects of endocrine (e.g., cortisol) and 
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inflammatory processes on the brain and peripheral tissues. As job stress has been linked to 

inflammatory responses (for a review (Steptoe, Hamer, & Chida, 2007)), this might provide 

another potential mechanism linking job stress to pain. 

Several limitations must be taken into consideration. Cross-sectional data limits inferences 

regarding causality and the possibility of reverse causality or non-recursive associations can 

thus not be ruled out. Further, results might be biased by common method variance. 

Common method variance refers to covariance between two constructs attributable to the 

common measurement method (e.g., questionnaires), rather than the measurement constructs 

(Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). One statistical procedure to address 

common method variance refers to adjustment for negative affectivity, as it is a well-

established determinant of both stress and physical symptom reporting (Podsakoff et al., 2003). 

A prior observation however showed that controlling for negative affect did not significantly 

attenuate the association between ERI and muscular pain (Joksimovic, Starke, v d Knesebeck, 

& Siegrist, 2002). Finally, although the three most common job stress conceptualizations as of 

today were utilized, there might be other highly relevant work characteristics explaining pain 

experience in the context of the workplace.  

In conclusion, an innovative aspect of the present study is the consideration of multiple job 

stress models and quantification of their health effects by occupational subgroups (i.e. white- 

and blue-collar workers). ERI and OJ were found to be the most prominent predictor for 

musculoskeletal symptoms in white-collar workers, and ERI and JDC in blue-collar workers. 

Combining the various work stress parameters provided additional gain in both occupations. 

Considering the additive and interactive effects of different work conditions is proposed as a 

promising approach for future research, to improve understanding of how these conditions 

and health are interrelated and to guide the identification of high-risk occupational 

environments and high-risk populations. 

 


