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Exposure to a workday environment results in an increase in anterior tilting of the
scapula in dental hygienists with greater employment experience
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Background: Dental hygienists suffer a high incidence of shoulder pathology that seems to increase with job
longevity. It has been hypothesized that occupational injuries could be due to local muscle fatigue caused by
repetitive low level work and awkward and constrained working postures. In the laboratory, scapular kine-
matics can be temporarily altered using fatiguing protocols. It is unknown whether or not workday fatigue
causes changes to scapular kinematics. The aim of this study was to examine if changes in scapular tilt and
rotation occurs after a workday in dental hygienists.
Methods: The pre and post workday scapular kinematics were recorded from dental hygienists using an elec-
tromagnetic tracking system. All data were recorded within the place of employment of the dental hygienist.
Results: Following the workday, there was significantly more scapular anterior tilt in dental hygienists
(Pb0.05); however, no changes were found for upward or internal rotation. Greater kinematic differences
were found for hygienists with greater job longevity.
Interpretation: The increase in scapular anterior tilting could be due to post workday fatigue. Anterior tilting
of the scapula may have an influence on the development of subacromial impingement syndrome. Hygienists
with greater duration of work experience may be at greater risk for developing shoulder injuries as they have
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the kinematics protocol subjects performed a warm up that consisted of
Codman's pendulum exercises to gently stretch the shoulder capsule
(McClure et al. 2007). After the warm up, subjects removed all metallic
objects and jewelry to eliminate interference. Once the digitization and
calibration were completed, subjects completed three elevation trials.
Each elevation trial consisted of the subject raising their dominant
arm in the scapular plane (30° from the frontal plane) and returning
along the same path to a count of four in each direction. Real-time angu-
lar feedback from the Polhemus Fastrack was observed by the research-
er. From these observations, trials were repeated when the subject's
arm elevation deviated from the scapular plane more than 5°. Data
were collected continuously at a rate of 40 Hz for the three trials, and
then were averaged for data analysis.

3. Data analysis
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2003). In a study conducted by Borstad et al., serratus anterior muscle fa-
tigue was induced by using an isometric fatiguing protocol. They suggest
that if the fatiguing protocol is isometric versus dynamic, fewer rotations
of the scapula are affected. They found that scapular tilting and scapular
internal rotation were altered post fatigue; however, scapular upward
rotation was unaffected (Borstad et al., 2009b). The only rotation that
was altered in the present study was scapular tilting. Our findings seem
to support the observations made by Marklin et al., and Oburg et al.,
who observed that for dental hygienists, the demands of the work-
place often require low-level isometric loads of the shoulder (Akesson
et al. 1999; Marklin and Cherney 2005). Unlike previous studies which
induced muscle specific fatigue, our subjects likely had variable
amounts of fatigue within various muscles. Dental hygienists may ex-
perience post workday fatigue differently based on the various working
styles, number of patients seen, difficulty of patients and total number
of years of work exposure. However, for direct comparisons to other fa-
tigue studies, electromyography (EMG) should be used to determine
muscle specific fatigued induced by work.

Anton et al., described dental hygienists with greater than
22 years of work exposure as having a higher incidence of upper ex-
tremities injuries (Anton et al. 2002). Results of our study suggest
that dental hygienists with greater than 20 years of work exposure
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