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Statement of Problem

While workplace psychosocial factors are widely recognized for their associations with work-related upper extremity
disorders and their symptoms among office workers, pathways explaining this relationship are still unclear.
Biomechanically, psychosocial stress could increase muscle activity, which in turn could lead to the development of
musculoskeletal symptoms (Wahlstrom 2005). Evidence supporting a link between laboratory-induced stress and
increased muscle activity exists (eg Wang et al 2011); however, there is currently no evidence from studies conducted
in a real work environment, using real psychosocial factors and taking personality traits of workers into account (eg
Siegrist 2004). Therefore, this study investigated the interactive effects of a workplace psychosocial factor, reward, and
a personal factor, over-commitment, on muscle activity of the trapezius and extensor carpi radialis muscles while office
workers were performing their own computer work at their own workstations.

Methods

We measured muscle activity of 120 office workers (86 female, 23-63 years) for approximately two hours each.
Participants from 9 departments at the VU University and VU University Medical Center in Amsterdam, the
Netherlands were recruited based on their reported reward and over-commitment scores (Siegrist et al 2004) . All
workers who filled out the questionnaire (n=854) and agreed to take part in the measurements (n=348) were classified
into 3 tertiles for reward and for over-commitment, and workers within the most extreme tertiles (lowest reward/over-
commitment, highest reward/over-commitment, lowest reward/highest over-commitment, highest reward/lowest over-
commitment) were invited to participate in the measurements.

Surface electromyography (EMG) electrodes mounted on the right and left trapezius and extensor carpi radialis
recorded muscle activity for 1 to 2 hours while participants completed their work at their own workstations. The
median muscle activities during interactions with the computer were calculated from the rectified and smoothed EMG
signals normalized to the amplitude measured during maximum voluntary contractions (MVCs).

To test the hypothesis that participants reporting low reward and high over-commitment had higher muscle activities,
the median values were modeled using a repeated-measures analyses of variance (RMANOV As) with right/left side,
reward, over-commitment, and the reward-by-over-commitment interaction as the independent variables. For the
extensor carpi radialis, since the interaction was not significant, it was removed and the model rerun. The analyses
included any of 10 potential confounders (BMI, Gender, Anthropometry, etc.) that changed the partial eta squared of
any independent variable by at least 10%. Tukey’s post-hoc analysis provided pair wise comparions.

Analyses and Results

Median trapezius muscle activities during computer use were approximately 2% MVC larger for participants reporting
low reward and high over-commitment (~5.5% MVC) compared to participants reporting low reward and low over-
commitment (~3.5% MVC), with no difference for high reward (p=0.04). There were no main or interactive effects of
reward and over-commitment on extensor carpi radialis muscle activity (p=0.68), all workers had muscle activities of
approximately 5%MVC.

Implications and Conclusions

This study provided evidence in support of a biomechanical pathway between workplace psychosocial and personal
factors and trapezius muscle activity. The result for the trapezius is not surprising considering the ample laboratory
evidence supporting such an association (eg Wang et al 2011), but indicates that true workplace psychosocial factors
can indeed induce an increased muscular response. This study also demonstrated that overcommitment, a personal
factor, has an effect on trapezius muscle activity and therefore that personal factors should be recognized along with
workplace psychosocial factors for their associations with biomechanical loading and possibly musculoskeletal
symptoms. Previous studies have reported evidence of an association between laboratory-induced stress and extensor
carpi radialis muscle activity, but this was not supported by this field study. It may be possible that other workplace



psychosocial factors, capturing different psychosocial aspects within the workplace, may influence extensor carpi
radialis muscle activity.

Since the findings of this study indicate that workers’ psychosocial and personal factors can influence their physical
exposures, multiple aspects of the work environment, and also of the individual, must be taken into account as part of
prevention efforts aimed towards reducing physical exposures and musculoskeletal symptoms (Kennedy et al 2010,
Wahlstrom 2005).
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