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Abstract

Prevalence of shoulder pain from an epidemiologic literature review was
about 18 to 26 percent. Recently, subacromial impingement, the most common source
of shoulder pain, is caused by multifactor. One of these factors is impaired scapular
motion that will cause stress and strain to glenohumeral surrounding tissues. Evidence
of association of abnormal scapular motion and subacromial impingement has limited
by an appropriate study methodology. Thus, this study aimed to clarify the
relationship between abnormal scapular motion and subacromial impingement and to
determine scapular motions during abductions in scaption. Explicitly, Potential
confounding factors were assessed in sequence.

Case—control study design was conducted. All participants were eligible
worker from three hospital settings: Chonburi hospital, Health Science Center of
Burapha University, and the last one was Ao-Udom Hospital. Cases were 99
subacromial impingement (SI) patients with at least two positive signs of Hawkins
test, Neer’s test and painful arc screening. Controls were 198 non-subacromial
impingement (NSI) subjects. Ages (mean + sd) of cases was 50.1 + 8.3 years and
controls was 48.8 + 7.8 years. The body mass index (BMI) of all participants was not
exceeding 30 (kg/m?). Scapular positions and muscle forces were measured by two
modified gravity inclinometers, a vernier caliper and a hand held dynamometer.
Active abductions were sequentially conducted from resting to 60, 90 and 120
degrees. ICCs (3,1) of test-retest reliability for all scapular positions and muscular
forces were between 0.753 (95% CI 0.701 - 0.796) t0 0.904 (95% CI 0.882 - 0.922).
SEMs of retraction and inferior gliding were between 0.3 to 0.5 cm., of scapular
rotations ranged from 1.1 to 2.1 degrees and muscular forces were 0.5 to 0.8 kg. Five
variables of scapular motion: retraction-protraction, superior-inferior gliding, and
upward rotations; were categorized as normal or abnormal motion. Cutoff points were
established on basis of NSI data that all values beyond 1 standard deviation from the
mean were defined as an abnormal motion. Associations between exposures,
coexisting factors and outcome were assessed by univariate and multivariate analysis.

The average (mean + sd) retraction—protraction for cases and controls was

0.8 £ 0.7 cm. and was 0.7 £ 0.9 cm. respectively, and showed no statistical

(4)



significantly difference between groups ( t-test p 0.522). In contrast, that of superior-
inferior gliding for cases was -0.8 £ 1.1 cm. and for controls was -1.1 + 0.9 cm. and
was statistical significantly difference (t—test p 0.004). Average upward rotation
(mean + sd ) from resting to 60 degrees abduction of cases was 8.4 + 4.8 degrees and
of controls was 7.7 + 3.1 degrees; from 60 to 90 degrees of cases was 8.8 £ 4.0
degrees and of controls was 7.8 £ 3.0 degrees. At abduction from 90 to 120 degrees,
that of cases was 13.7 + 4.5 degrees; in which that of controls was 14.3 + 3.9 degrees.
There were no substantial statistically differences between groups of these upward
rotations except at the range from 60 to 90 degrees abduction (t —test p 0.031). The
results present that scapular rotation increases concurrently during abduction. From
resting to 90 degrees abduction, scapula had function as a more stable base or had less
contribution of upward rotation than during 90 to 120 degrees abduction.

For cases and controls, elevator force (mean * sd) were 9.2 + 2.3 kg. and
10.2 £ 2.7 kg., respectively. Retractor force (mean + sd) were 5.3 + 1.5 kg. and 5.3 =
1.4 kg., respectively. The average (mean + sd) protractor force of cases were 8.9 £ 2.0
kg. and controls were 9.2 + 2.0 kg. Only average elevator force had statistically
significant difference between groups (t test p 0.001). Exploring for main exposures,
cases have more likely to expose to three abnormal scapular motions than controls.
These abnormal scapular motions were superior—inferior gliding (OR 2.23, 95% CI
1.28 — 3.90), upward rotation from resting to 60 degrees (OR 2.17, 95% CI 1.24 -
3.80) and from 60 to 90 degrees (OR 2.33, 95% CI 1.35 - 4.04). Confounding factors
were elevator force (OR 0.78, 95% CI 0.69 - 0.88) and overweight (OR 2.2, 95% ClI
1.27 - 3.87), while lack of trapezius flexibility (OR 2.64, 95% CI 1.39 - 5.01) and
muscle pain at scapular area (OR 4.16, 95% CI 2.45 - 7.05) were associated factors of
subacromial impingement.

This study gives an overview of main exposures and associated factors
with subacromial impingement, especially, the condition of abnormal scapular
motion. As a result, controlling and training normal scapular motion are in essence
recommended for subacromial impingement. Rehabilitation and prevention program
should explicitly advocate all scapular motion components and all coexisting factors
are suggested to be managing properly. Clinical relevance is limited for circumstances





