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Abstract

Background: Generalized joint hyper mobility predisposes some individuals to a wide variety of musculoskel-
etal complaints. Given the critical role of scapular position in function of shoulder, the aim of this study was to
compare scapular position between persons with and without general joint hyper mobility.

Methods: By nonprobability sampling 30 hyper mobile persons at average of 22.86 +2.77 years of age and 30
non hyper mobile persons (age 23.6 + 2.73years) through a case-control design participated in the study. Scapu-
lar position was assessed according to the lateral scapular slide test. Independent t test and repeated measures
ANOVA were used to statistically analyze scapular position differences between groups.

Results: Compared to non hyper mobile persons, those with General joint hyper mobility demonstrated a sig-
nificantly higher superior scapula slide in dependent arm position (p=0.03). However, no significant difference
was found between another scores between two groups (p>0.05).

Conclusion: The results suggest that altered scapular position may be an important aspect of General joint hy-

per mobility

Keywords: General joint hyper mobility, Static scapular position, Scapular kinematic.

Introduction

The subject was regarded as having gen-
eralized joint hyper mobility (GJH), where
the range of motion is in excess of the ac-
cepted normal in most of the joints examined
(1,2). The name of hyper mobility syndrome
is used for the situation in which this joint
laxity is associated with musculoskeletal
complaints (2). Epidemiologic studies have
shown that the incidence of joint hyper mo-
bility is higher in woman (5-57%) than in
men (2-35%) and its presence is influenced
by age, gender and ethnicity (3-6).

People with GJH may have an increased

incidence of nerve compression disorders,
osteoarthritis, sprains, subluxations and dis-
locations (7-9).

Optimal scapular position at rest and dur-
ing arm movements is essential for optimal
upper limb function. The muscular system is
the major contributor to scapular position. In
the case of altered activity of scapular mus-
cles, the scapular position is likely to be-
come abnormal that it has frequently been
linked to shoulder and neck disorders (10).
Joint instability and hyper mobility syn-
drome have also been associated with defi-
cits in proprioception (11) and changes in
the pattern of electromyographic activity of
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the shoulder muscles (12,13) .Several inves-
tigators have found differences in scapular
kinematics in people with instability, rotator
cuff tears and impingement syndrome (14-
18).

To develop definitive conclusion about the
role of scapular kinematics in those with
GJH, assessing the scapular position is con-
sidered as an essential component of their
shoulder evaluation.

A wide variety of methods have been used
to assess scapular position. The laboratory
tests, due to the use of sophisticated and ex-
pensive equipment, have the advantage of
precision but are not practical for everyday
clinical use. Clinicians appear to favor
methods that are quick, inexpensive and ac-
cessible such as Di Veta, (19) and Kibler
(20) methods.

So far, there is still no consensus on scap-
ular position in persons with GJH. It remains
essential to characterize scapular position in
hyper mobile persons because it would allow
us to screen those who may be at risk for
developing shoulder injuries because of ab-
normal scapular position. The aim of this
study was to compare static scapular posi-
tion between persons with and without gen-
eral joint hyper mobility

Methods

Sixty volunteers encompassing 2 groups
participated in the current study. A total of
30 females diagnosed as having GJH by the
Beighton method. According to Beighton
method participants were given numerical
scores of 0 to 9, one point being allocated
for the ability to perform each of the follow-
ing tests. (1) Passive extension of the little
fingers beyond 90°. (2) Passive opposition of
the thumbs to the flexor aspects of the fore-
arms. (3) Hyperextension of elbows beyond
10°. (4) Hyperextension of knees beyond 10°
(these four maneuvers are done on the right
and left sides). (5) Forward flexion of the
trunk so that the palms easily touch the floor.
A score of 4 or higher meets the Beighton
score for hypermobility (3). The Subjects
with the Beighton score 5 or higher were
included in this study. Subjects were exclud-
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ed if they had a history of trauma, musculo-
skeletal disorders, previous shoulder surgery
and any upper extremity or spine abnormali-
ty (4). The control group was age and sex
matched, with same inclusion and exclusion
criteria but no GJH. Before participating in
the study, all subjects signed an informed
consent form approved by the human sub-
jects committee of University of Social Wel-
fare & Rehabilitation Sciences. Physical
characteristics of the subjects in each group
are shown in Table 3.

Test procedures: Subjects were required
to have their vertebrae and scapula exposed
for visualization and palpation. The tester
palpated the cervical spinous processes to
locate C7. This landmark was determined to
be the first prominent spinous process. Next
the tester sequentially palpated the thoracic
spinous processes to locate T3, T4, T7 and
T8 and these landmarks were marked with a
1/4 —inch adhesive square. The tester then
used an unmarked section of string to meas-
ure the distances from the medial root of the
scapulae to corresponding thoracic verte-
brae(T3or T4)(superior kibler) and from the
inferior angle scapulae to corresponding spi-
nal vertebrae(T7 or T8) (inferior kibler) (10).
The tester transferred the string to a metric
rule and recorded the measurement in centi-
meter so that the tester was blinded to the
results. These measurement processes were
down in 3 test positions of neutral (arms at
the sides), hands on hips, and 90° of
glenohumeral abduction in maximal internal
rotation.

Order of test positions was randomized to
minimize the effects of fatigue.

Test- retest reliability of the measure-
ments was determined in a pilot study prior
to data collection by measuring scapular
position twice, conducted on one day, ac-
cording to the methodology described above.
Ten healthy subjects that were not included
in the main study tested for reliability test-
ing.

Data analysis: The data was analyzed us-
ing the SPSS statistical software version 17.
The superior and inferior kibler values dur-
ing three test positions were collected in cen-
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Tablel. Intraclass correlation coefficient (ICC) and standard error of measurement (SEM) values for
intratester reliability. (n=10 subjects)

Test positions

Variable Neutral Hands on hips ~ 90° of glenohumeral abduction
Superior kibler (right) ICC 0.94 0.92 0.65
SEM 0.22 0.42 0.60
Superior kibler ( left) ICC 0.94 0.98 0.75
SEM 0.20 0.17 0.83
Inferior kibler (right) ICC 0.83 0.76 0.87
SEM 0.31 0.64 0.42
Inferior kibler (left) ICC 0.76 0.80 0.82
SEM 0.40 0.57 0.38
timeters. Means and standard deviation were Results

calculated. The intra-class correlation coeffi-
cient (ICC), two way mixed effect model,
and standard error of measurement (SEM
values) were used to assess intra-tester relia-
bility of the measurement. We calculated the
ICC (3, 1) as described by Shrout and Fleiss
(21), since only one judge evaluated the
same population of subjects.

Repeated measures of ANOVA account-
ing for scapular position (3 test positions),
group (persons with and without general
joint hyper mobility) and interaction of posi-
tions and group were used to assess the dif-
ferences between the 3 test positions for
each group and compare the differences be-
tween the two groups.

Independent t tests were performed to
compare differences between scapular posi-
tion (dominant and non dominant sides) in
hyper mobile and non- hyper mobile per-
sons. The significance level of 0.05 was se-
lected.

There was no statistically significant dif-
ference in subject’s age (p=0.39), weight and
height (p=0.79) between the two groups.

Table 1 presents the ICC and SEM values
for test- retest reliability of the each meas-
urement taken in the pilot study. The ICC
values for the all measurements were greater
than 0.64.

The result for repeated measures of
ANOVA revealed that the main effect of
group, as an independent variable, was not
significant (p>0.05). The interaction of
group by scapular position was not also sig-
nificant for all tested variables (p>0.05) but,
the main effect of scapular position was sig-
nificant (p=0.00) (Table 2, Figs.1, 2).

Descriptive statistics for the measurement
scores in two groups presented in Table 3.

The result of independent t test showed
the mean for right superior kibler score in
dependent arm position (neutral position)
statistically was higher in hyper mobile per-
sons than non-hyper mobile people (p=0.03).

Table 2. Repeated measures of ANOVA comparing the scapular position within and between groups.

Variable Source Type lll sum  df Mean F Sig.
of squares square

Right Superior kibler position position 130.32 2 65.16 99.84 0.00
Position*group 1.43 2 0.71 1.09 0.33

group 9.34 1 9.34 3.04 0.08

Left Superior kibler position position 135.23 2 67.61 121.16  0.00
Position*group 1.20 2 0.60 1.08 0.34

group 5.77 1 5.77 1.80 0.18

Right inferior kibler position 19.05 2 9.52 9.81 0.00
Position*group 0.09 2 0.04 0.05 0.95

group 3.43 1 3.43 1.30 0.25

Left inferior kibler position 22.92 2 20.46 25.46 0.00
Position*group 0.84 2 0.42 0.52 0.59

group 3.23 1 3.23 1.27 0.99
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Fig. 1. Right scapular position (superior kibler test)
in hyper mobile and non hyper mobile groups.
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Fig. 2. Right scapular position (inferior kibler test)
in hyper mobile and non hyper mobile groups.

However, no significant difference was
found between other recorded scores among
two groups (p>0.05) (Table 3).

Discussion

The result of this study showed that the
distance between the thoracic spine and the
medial root of the right scapula with arms at
the sides in hyper mobile persons (7.25 CM)
was significantly higher than non hyper mo-
bile people (6.64). Therefore it could infere
that dominant side scapula of the hyper mo-
bile persons was more protracted and
downward rotated than non-hyper mobile
people.

The differences in scapular posture in hy-
per mobile persons can be attributed to loss
of soft-tissue strength, proprioception deficit
and unstable joints.

Normally, the scapula rests at a position
on thorax approximately 2 inches from the
midline, between 2th through 7™ ribs. The
scapula also is internally rotated 30° to 45°
from the coronal plane, tipped anteriorly ap-
proximately 10° to 20° from vertical and up-
wardly rotated 10° to 20° from vertical
(10,22). The mechanism of scapular stabili-
zation with arms at the sides appears to be
passive. Therefore, the downward pull of
gravity on the arm is opposed by the passive
tension in the rotator interval capsule (supe-
rior capsule, superior glenohumeral liga-
ment, and coracohumeral ligament) that are
taut when the arm is at the side (23).

The GJH is a connective tissue disorder
with the abnormality of type I collagen that

Table 3. Independent t test comparing the scapular position between persons with and without hyper mobility.

Variable Group p
Hyper mobile Nonhyper mobile
Side Mean S.D Mean S.D
Age 22.86 2.77 23.67 2.73 0.25
Weight 55.18 6.41 56.22 6.12 0.52
Height 161.96 5.97 161.29 5.64 0.65
Superior kibler(neutral position) right 7.25 1.03 6.64 1.08 0.03
left 6.87 1.03 6.38 1.10 0.08
Superior kibler(hands on hip) right 7.07 1.17 6.51 1.56 0.12
left 6.91 1.01 6.45 1.60 0.19
Superior kibler(90°humeral abduction) right 5.17 1.23 4.97 1.07 0.49
Left 4.88 1.15 4.75 1.15 0.67
Inferior kibler (neutral position) right 9.26 1.13 9 1.18 0.39
left 8.81 1.15 8.75 1.87 0.81
Inferior kibler(hands on hip) right 9.47 1.30 9.13 1.23 0.30
left 9.09 1.16 8.96 1 0.64
Inferior kibler(90°humeral abduction) right 10.1 1.35 9.78 1.19 0.48
left 9.80 1.20 9.99 1.20 0.55
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is normally abundant in tissues such as ten-
don, ligament, and joint capsule. This is
thought to cause the decreased tissue stiff-
ness and hyper mobility seen in persons with
GJH (1-3). Connective tissue abnormality in
hyper mobile persons may be a causative
factor for scapular downward rotation, be-
cause passive stabilization factors cannot
support the shoulder girdle against the gravi-
ty force.

Proprioception deficit may be another fac-
tor that can justify the different scapular pos-
ture in hyper mobile persons.

Several studies have demonstrated hyper
mobile individuals in addition to possess hy-
per mobile joints, proprioceptive dysfunction
and muscle weakness (11,24,25). Muscle
and joint receptors are main sources for pro-
prioception,  whereas  the  capsule-
ligamentous mechanoreceptors contribute to
shoulder stability mostly at the extreme posi-
tions of movements. If the joint capsule in
hyper mobile individuals is not mechanically
deformed in a given position, the joint recep-
tors will not be stimulated (11).

Hyper mobile persons are frequently ob-
served to adapt end of rage postures (1, 26).
It has shown the position sense acuity near
the end ranges of movements and positions
is greater than the middle range as a result of
greater tissue tension at the end range (11).
Therefore, in GJH the intrinsic factors of the
musculoskeletal system may lead to more
postural deviations that making them more
vulnerable to minor damage during daily
activities (26).

The improper scapular position may lead
to increasing the risk of shoulder instability.
The hyper mobile people frequently experi-
ences musculoskeletal pain because of in-
creased capsular and ligaments laxity and
increased demands placed on the dynamic
stabilizers. This may be the result of repeti-
tive stresses and sustained postures and may
lead to the development of injuries (13, 15).

We did not find any significant difference
in scapular posture in test positions 2 and 3
that place the upper extremity in 40 degrees
and 90 degrees of abduction in the coronal
plane.
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During arm elevation stability is provided
by the interaction of the static and dynamic
factors, so shoulder muscles activation as
dynamic stabilizers may lead to more opti-
mal scapular position and movement (18,
23). That may be the reason it has not find
any difference in scapular position in 45°
and 90° of arm elevation between two
groups.

Clinicians evaluating hyper mobile per-
sons need to keep in mind that some degrees
of asymmetric finding in shoulder posture
are quite common, regardless of the presence
of abnormalities. The differences we found
between the hyper mobile and non hyper
mobile persons were small. Additionally,
resting scapular position is a static meas-
urement and may not reflect scapular kine-
matics during functional movements. There-
fore, our results need to be used with cau-
tion, and further investigation is warranted

Conclusion

The results suggest that altered scapular
position may be an important aspect of gen-
eral joint hyper mobility, that should be con-
sider in the rehabilitation of hyper mobile
persons
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