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Abstract

The objective of this study was the assessment of the interrater reliability of four tests of the resting scapula and five tests of mus-

cular stabilisation of the scapula with a total of 65 subjects without using any quantitative measuring devices.

A visual and palpatory examination of the resting scapula was made with regard to observation features such as acromion level

in relation to the angulus superior, scapular winging, the shape of the margo medialis and the scapular tilt. The trapezius as a whole,

the trapezius ascendens and serratus anterior muscles were tested with manual resistance for their scapular stabilisation capacity.

The trapezius descendens was tested for active sufficiency.

Introduction

Optimal functioning of the scapula is considered a key factor for
good performance of the arm in sport and everyday life. Altered
scapular kinematics and scapular rest positions are frequently
detected in diagnoses such as shoulder impingements, tendinopa-
thies or ruptures of the rotator cuff, shoulder instabilities, superior
labral tears and frozen shoulders [1-5]. However, a connection be-
tween scapular dyskinesis and shoulder pathologies currently re-
mains unclear. Scapular dyskinesis can be both the reason for but
also the result of, or a contributing factor to shoulder pathology
[6]. It becomes apparent, however, that an exercise programme
focused on the scapula improves its function and reduces symp-
toms for people with a subacromial impingement [7-12]. This also
appears to apply to athletes who suffer from shoulder pain with
various underlying pathologies [13]. An increasing number of sci-

entific papers shows a connection between neck pain and scapular

dyskinesis as well as neck pain and a changed activity of the scapu-
lar muscles [14-20].

The clinical examination of the scapula generally includes three

main elements

e  The visual and palpatory examination of the scapula at rest

and in motion.

e  The influence of a manual correction of the scapular dys-
function on the symptoms based on tests as for example the
Scapular Reposition Test [21,22] or the Scapular Assistance
Test [23,24].

e  The examination of surrounding anatomical structures that
could be responsible for scapular dyskinesis (e.g., muscular
performance or muscle length tests, examinations of neurol-

ogy or the scapulothoracic joint).
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Causes of scapular dyskinesis are multifactorial and manifold
[6]. Muscular weakness or a lack of inter- and intramuscular coor-
dination of the scapular muscles, however, is regarded as one of the
most important factors that have an influence on scapular dyski-
nesis [25-30]. Reversely, it is also assumed that an altered scapular
position has a negative effect on the muscle functions, which again
favours injuries [3,27,31-34]. The serratus anterior muscle and the
trapezius as primary upward rotators of the scapula have a special
role in the shoulder elevation process. A weakness or changed tim-
ing of these muscles was detected in cases of shoulder and neck
pain [17,25,27,34-36].

The examination of the scapula is a great challenge in clinical
practice. The three-dimensional motion patterns of the scapula, the
surrounding soft tissue and the small levers complicate an observa-
tion and measuring of the bony points of contact. However, to recog-
nize scapular dyskinesis and to specifically train a changed muscle
function, physiotherapists need tests that can identify a dysfunc-
tion. Even though the reliability of muscle function examinations
of the shoulder using a dynamometer (a quantitative measurement
of pressure or traction) produces better results [37], manual mus-
cular performance tests are used widely in clinical practice. They
can be quickly and easily performed and do not require any tech-
nical equipment. The intratester reliability of strength tests of the
scapular muscles with a handheld dynamometer was repeatedly
assessed and delivered good to excellent data [26,38,39]. However,
there are hardly any interrater reliability studies on manual mus-
cular performance tests of the scapular muscles without quantita-
tive measuring devices. To date, there is no reliable series of tests
that allows an examination of the resting scapula and muscular sta-

bilisation of the scapula without technical devices.

The purpose of this study was an assessment of the interra-
ter reliability of visual and palpatory examinations of the resting
scapula and muscular stabilisation of the scapula of patients with
shoulder symptoms, patients with neck pain and subjects with nei-

ther shoulder nor neck pain.

Method
Study design

An interrater reliability study was carried out. Two experienced

physiotherapists successively assessed the interrater reliability of
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four scapula position and five scapular stabilisation tests with 65
subjects. The study was ethically justified by the Cantonal Ethics

Committee Zurich.

Test protocol

Recruitment was carried out at Medbase Sports Medical Center
Zurich, a sports medicine competence centre in Zurich, Switzer-
land. Among the 65 subjects were 18 with shoulder pain, 18 who
suffered from neck pain and 29 without any complaints of the up-
per extremities. At the time of recruitment, the participants were
either in physiotherapeutic treatment at the centre or had been
summoned by the examiners. Examinations were carried out on
seven test days between September and November 2013. On the
test days, treating physiotherapists referred those patients to the
examiners who seemed qualified according to an assessment of
inclusion and exclusion criteria. Inclusion criteria were shoulder
mobility of at least 140° elevation and the ability to stay in a prone
position. Exclusion criteria were shoulder mobility of less than
140°, instability of the shoulder complex caused by fractures, torn
ligaments or torn tendons as well as acute cervical radiculopathies,
severe osteoporosis, central nervous system disorders and gener-
alised pain syndromes. The procedure is graphically displayed in

figure 1.
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Figure 1: Procedure.

The study was explained verbally and in writing to the partici-
pants and each signed a written declaration of consent. Participa-
tion was voluntary and the subjects were allowed to quit at any
time. Each subject drew an anonymous participation number from
a sealed envelope and was assigned to his/her first examiner by
rolling a die. Randomisation of the sequence of the scapula tests
was guaranteed by drawing a random schedule. The examiner was

neither aware of the subject’s diagnosis and actual symptoms nor
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of the other examiner’s test results. The tests were carried out one
by one by the examiners without interruption between the test
runs. An examination of the nine tests lasted about ten minutes per
examiner. The examiners were two certified physiotherapists. Both
had more than ten years of professional experience and were man-
ual therapy specialists. Three practise and coordination meetings
were held prior to the implementation and assessment of the tests.
Following the examination, each subject completed a data collec-
tion form and the Neck Disability Index (NDI) and Disabilities of
the Arm, Shoulder and Hand (DASH) questionnaires.

Examination

The examination consisted of nine different tests: four scapular
position tests and five tests of scapular stabilisation. The criteria
for the scapular rest position assessed in this study were features
that are often described in literature. Downward rotation of the
scapula is considered as one of the most common scapular malpo-
sitions. A correct position of the scapula requires the acromion to
be positioned less cranially in relation to the angulus superior [40].
Winging (protrusion of the margo medialis, outward and backward
from the thorax) is often associated with a weakness of the serra-
tus anterior muscle [41]. A flat thoracic spine, kyphosis or scoliosis
could be further reasons. The margo medialis is almost parallel to
the spine and located 8-9 cm from the spinous processes of the tho-
racic spine [42]. Tilting (anteriorly tilted position, protruding of the
angulus inferior) is often the result of a tight pectoralis minor or a

biceps brachi caput breve [40].

The muscles tested in this study were the trapezius and serra-
tus anterior muscles. Test positions were chosen based on earlier
examinations. [43] assessed different variations of test positions
for the trapezius ascendens and recommended the prone position
with arms in extension and outward rotation. This position pro-
duced the highest EMG amplitude and at the same time excluded
data of the trapezius descendens. To do justice to the function of
the trapezius as a stabiliser and upward rotator of the scapula as
one unit, [38] developed a new muscular performance test at 110°
abduction. In their study, the test showed high intratester reliabil-
ity and validity. A method was selected for the serratus anterior
that not only gives resistance against arm elevation but also resis-
tance against the protraction of the scapula. The Shoulder Shrug
Test examined the difference of the extent of the shoulder girdle

movement when arms are in a neutral position compared to the

128
extent when arms are elevated. It is therefore not an actual mus-
cular performance test but a test for active sufficiency and motion

control of the trapezius descendens.

All tests were rated according to three categories: negative,
moderate or positive. The statistics are listed in the appendix. The

following tests were rated
e Test 1a: Acromion Level in Relation to the Angulus Superior
e  Test 1b: Scapular Winging

e Test 1c: The Shape of the Margo Medialis in Relation to the
Spine

e  Test 1d: Scapular Tilt

e Test 2: Scapular Stabilisation Test at 130° Flexion Against

Resistance

e  Test 3: Scapular Stabilisation Testat 110° Abduction Against

Resistance

e  Test 4: Scapular Stabilisation Test in Glenohumeral Exten-

sion and Lateral Rotation Against Resistance
e Test 5a: Shoulder Shrug Test in a Neutral Position

e  Test 5b: Shoulder Shrug Test with an Elevation of 140°

Test 1a: Scapular rest position

The subject stood upright, the examiner stood behind the sub-
ject and made a visual and palpatory examination of both scapular
positions regarding the level of the acromial angle in relation to the

angulus superior.

Test 1b: Scapular winging

The subject stood upright, the examiner stood behind the sub-
ject and made a visual and palpatory examination of both scapula

positions regarding scapular winging.

Test 1c: The shape of the Margo medialis in relation to the
spine

The subject stood upright, the examiner stood behind the sub-
ject and made a visual and palpatory examination of both scapula
positions regarding the shape of the margo medialis in relation to

the spinous processes.
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Test 1d: Scapular tilt

The subject stood upright, the examiner stood behind the sub-
ject and made a visual and palpatory examination of the scapular
tilt.

Test 2: Scapular stabilisation test at 130° flexion against resis-

tance; dominant serratus anterior (Figure 2)

Figure 2: Test 2: Scapular Stabilisation Test at 130° Flexion
Against Resistance (Dominant Serratus Anterior).

The subject sat upright, the upper arm at 130° flexion, the lower
arm in a neutral position. The examiner stood next to the subject.
The closer hand was placed laterally at the angulus inferior to reg-
ister any scapular movements. The other hand provided resistance
at the subject’s fist in axial direction of the arm and at the same
time towards the ground. The subject had to hold this position for

10 seconds against maximum resistance.

Test 3: Scapular stabilisation test at 110° abduction against re-

sistance; dominant trapezius (Figure 3)

Figure 3: Test 3: Scapular Stabilisation Test at 110° Abduction

Against Resistance (Dominant Trapezius).
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The subject sat upright, the arm was at 110° abduction, palm
facing down. The examiner stood next to the subject and placed the
closer hand laterally at the angulus inferior to register any scapular
movements. The other hand was placed on the forearm. The ex-
aminer provided resistance at the scapula towards the downward
rotation and at the forearm towards the ground. The subject had

to hold this position for 10 seconds against maximum resistance.

Test 4: Scapular stabilisation test in glenohumeral extension
and lateral rotation against resistance; dominant trapezius

ascendens (Figure 4)

Figure 4: Test 4: Scapular Stabilisation Test in Glenohumeral
Extension and Lateral Rotation Against Resistance (Dominant

Trapezius Ascendens).

The subject was in a prone position, both arms positioned along-
side the body, fingers pointing to the toes. The examiner stood next
to the treatment table at the level of the subject’s pelvis. Both hands
were positioned laterally and caudally at the angulus inferior. The
examiner moved the subject’s scapula into the required position
(retraction, adduction, slight upwards rotation). The subject lifted
his/her arms in extension and outward rotation off the treatment
table. The examiner provided resistance at both anguli inferiores in
direction of the downward rotation and cranialisation. The subject
had to hold this position for 10 seconds against maximum resis-

tance.

Test 5a: Motion control shoulder shrug test in a neutral posi-

tion; dominant trapezius descendens (Figures 5 and 6)

The subject stood upright with his/her arms in a neutral posi-
tion. The examiner stood behind the subject, who had to lift both
scapulae to a maximum (towards the ears). The examiner then es-

timated the height of the shoulder girdle elevation.
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Figure 5: Test 5a: Initial Position - Motion Control Shoulder
Shrug Test in Neutral Position (Dominant Trapezius

Descendens).

Figure 6: Test 5a: Final Position - Motion Control Shoulder
Shrug Test in Neutral Position (Dominant Trapezius

Descendens).

Test 5b: Motion control shoulder shrug test with arm eleva-
tion; dominant trapezius descendens (Figures 7 and 8)

The subject stood upright; his/her arms were at 140° flexion.
The examiner stood behind the subject, who had to lift both scapu-
lae to a maximum (towards the ears). The examiner then estimated

the height of the shoulder girdle elevation.

Statistical analysis

All statistical analyses were carried out using the R program (R

version 3.0.2; The R Foundation for Statistical Computing). Average
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Figure 7: Test 5b: Initial Position - Motion Control Shoulder
Shrug Test, Arm Elevation (Dominant Trapezius Descendens).

Figure 8: Test 5b: Final Position - Motion Control Shoulder

Shrug Test, Arm Elevation (Dominant Trapezius Descendens).

and standard deviation were calculated for all demographic data
and maximal and minimal figures were specified. The interrater re-
liability of the scapular position tests and the scapular stabilisation
tests were measured using the weighted Kappa statistic [44]. The
reliability of all tests for all groups was calculated (wKappa over-
all), as well as the wKappa per test of the shoulder group, the neck
group and the control group. Additionally, the 95% confidence in-
terval and the respective percentage agreement were calculated.
The weighted Kappa is a statistical measure for interrater reliabil-
ity. Reliability specifies the measurement error in relation to the
heterogeneity of the random sample. It has therefore two aspects:
the precision of the measurement and the differentiability of the

subjects. The formula for the weighted Kappa is as follows
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Po is the relative observed agreement of the two examiners and
Pe is the hypothetical probability of chance agreement. If the exam-
iners’ results coincide, = 1. If = 0, the agreement is in accordance
with what would be expected by chance. A negative value implies
that the agreement is worse than random. The reliability values
listed below were proposed by Landis and Koch [45]: < 0 = Poor, 0
- 0.20 = Slight, 0.21 - 0.40 = Fair, 0.41 - 0.60 = Moderate, 0.61 - 0.80
= Substantial, 0.81 - 1.00 = Almost Perfect.

Results

All demographic data of the subjects are listed in table 1. The

Scapular Tilt (Test 1d) was the most reliable among the scapular
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rest position tests for the shoulder group and showed a wKappa
coefficient of 0.65 (left) and 0.64 (right). The Shoulder Shrug Test
(Test 5b) was the most reliable test for the right-hand side among
the scapular stabilisation tests with an almost perfect wKappa co-
efficient of 1. The same test, however, showed a wKappa coefficient
of 0.49 on the left, which put the conclusion of this test into per-
spective. All other tests showed poor to fair agreement. The results
of the interrater reliability of all tests for all subjects are presented
in table 2. Interrater reliability of the single groups is listed in table
3.

Shoulder Neck patients Control group Total
patients
Number 18 18 29 65
Gender: female/male 8/10 12/6 18/11 38/27
Age (years): mean® +/-SDP 39.72 +/-13.80 39.39 +/-12.42 36.17 +/-15.08 38.05 +/-13.93
(min¢-max?) (17-73) (22-70) (16-71) (16-73)
Height (cm): mean?® +/-SDP 174.1+/-9.18 166.8 +/-8.91 1723 +/-8.03 | 171.31+/-8.95
(min‘-max) (157-192) (158-180) (158-187) (157-192)
Weight (kg): mean?® +/-SDP 73.67 +/-12.60 62.33 +/-12.41 66.21+/-11.33 | 67.2+/-12.58
(min-max®) (52-100) (42-92) (48-87) (42-100)
Dominant hand: right/left 15/3 16/2 26/3 57/8
Tested shoulder side: right/left 7/11 18/18 29/29 54/58
Shoulder pain: none/right/left/both 0/7/11/0 5/5/4/4 28/1/0/0 33/13/15/4
Duration of shoulder pain (weeks):
mean? +/-SDP 245.3 +/-282.54 204.6 +/-254.67 0+/-0 124.6 +/-226.64
(min®-max®) (2-1040) (0-728) (0-0) (0-1040)
Neck pain: yes/no 5/13 18/0 1/28 23/42
Duration of neck pain (weeks):
mean?® +/-SD° 139.3 +/-314.24 255.7 +/-282.93 0+/-0 109.4 +/-243.29
(min®-max®) (0-1040) (1-1040) (0-0) (0-1040)
NDI¢ in per cent: mean?® +/-SD® 8.556 +/-5.81 16.44 +/-10.79 3.655 +/-4.41 8.55+/-8.76
(min°-max%) (0-20) (4-38) (0-14) (0-38)
DASH'in per cent: mean?® +/-SD® 14.61 +/-15.59 7.222 +/-9.85 2+/-2.92 6.94 +/-10.97
(min¢-max?) (0-54) (0-33) (0-10) (0-54)

Table 1: Demographic Data of Subjects.

Note: a) mean: Arithmetical Mean Value, b) SD: Standard Deviation, ¢) min: Minimum, d) max: Maximum, e) NDI: Neck Disability Index,

f) DASH: Disabilities of Arm, Shoulder and Hand
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Test w?of all subjects CI95%" Match %
1a Right: Level Angulus Superior vs. Level Acromion 0.29 0.13-0.45 24
1a Left: Level Angulus Superior vs. Level Acromion 0.20 0.03-0.37 24
1b Right: Scapular Winging 0.27 -0.01-0.56 64
1b Left: Scapular Winging 0.45 0.22-0.68 65
1c Right: Shape of Margo Medialis 0.33 0.10-0.56 46
1c Left: Shape of Margo Medialis 0.28 0.07 - 0.50 41
1d Right: Scapular Tilt 0.53 0.32-0.73 55
1d Left: Scapular Tilt 0.47 0.24 - 0.69 56
2 Right: Scapular Stabilisation Test Serratus Anterior 0.11 -0.15-0.37 50
2 Left: Scapular Stabilisation Test Serratus Anterior 0.07 -0.17-0.30 44
3 Right: Scapular Stabilisation Test Trapezius 0.29 0.02 - 0.55 55
3 Left: Scapular Stabilisation Test Trapezius 0.27 0.08 - 0.45 41
4 Right: Scapular Stabilisation Test Trapezius Ascendens 0.27 0.05-0.48 50
4 Left: Scapular Stabilisation Test Trapezius Ascendens 0.28 0.06 - 0.50 62
5a Right: Shoulder Shrug Test, Arms Hanging 0.39 0.16 - 0.62 64
5a Left: Shoulder Shrug Test, Arms Hanging 0.11 -0.14 - 0.36 53
5b Right: Shoulder Shrug Test, Maximum Elevation of Arms 0.36 0.15-0.57 61
5b Left: Shoulder Shrug Test, Maximum Elevation of Arms 0.35 0.14 - 0.55 60
Table 2: Interrater Reliability of all Subjects.
Note: a) wk: Weighted Kappa; b) CI 95% = 95% Confidence Interval.
Shoulder group ‘ Neck group Control group
Test w? CI95%" | Match %° w? CI95%" Match %¢ w? CI95%" | Match %°
lard 0.37 0.15-0.58 27 -9.1 0 0 0.33 | 0.08-0.59 27
lald 0.20 0.03-0.37 17 -0.18 | -0.61-0.26 27 0.44 | 0.81-0.71 33
1bre 0.34 0.03-0.66 62 0 0 85 0.23 | -0.36-0.81 61
1bl° 0.54 0.32-0.75 68 0.49 | 0.04-0.94 72 0.34 -0.1-0.77 55
lcrf 0.22 | -0.09-0.53 41 0.46 -0.27-1.2 71 0.45 | 0.10-0.80 44
1clf 0.28 0.01-0.54 34 -0.02 | -0.59-0.54 36 0.49 | 0.15-0.84 55
1dre 0.64 0.40-0.87 62 0 -0.66-0.66 28 0.57 | 0.25-0.90 55
1d1s 0.65 0.41-0.89 65 0.12 | -0.43-0.67 63 0.09 | -0.31-0.50 38
2rt -0.07 | -0.43-0.29 51 0.44 | 0.14-0.74 42 0.05 | -0.34-0.44 50
21 0.16 | -0.12-0.44 51 0.14 | -0.29-0.58 27 -0.18 | -0.58-0.22 44
3r 0.30 | -0.07-0.67 62 0.36 | -0.08-0.81 42 0.25 | -0.18-0.68 50
310 0.34 0.09-0.59 44 0.57 | 0.29-0.85 54 -0.03 | -0.38-0.32 27
4 r* 0.20 | -0.14-0.54 55 0.15 | 0.25-0.54 71 0.30 | 0.06-0.55 33
41 0.35 0.04-0.66 65 -0.04 | -0.61-0.53 54 0.29 | -0.04-0.61 61
Sar' 0.30 | -0.04-0.64 62 0.43 | 0.02-0.84 57 0.54 | 0.22-0.86 72
5al 0.04 | -0.29-0.36 51 -0.42 | -0.94-0.11 27 0.54 | 0.22-0.86 72
Sbrm | 0.39 0.09-0.69 65 1.00 1.00 100 0.20 | -0.15-0.54 38
S5bIm 0.33 0.02-0.64 62 0.49 | 0.06-0.92 72 0.26 | -0.08-0.60 50

Table 3: Interrater Reliability of Shoulder, Neck and Control Group.
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Note: a) wk: weighted Kappa, b) CI 95% = 95% confidence interval, c) match % = match in per cent, d) 1a right and left: Level Angulus
Superior vs. Level Acromion, e) 1b right and left: Scapular Winging, f) 1c right and left: Shape Margo Medialis, g) 1d right and left: Scapular
Tilt, h) 2 right and left: Scapular Stabilisation Test for Serratus Anterior, i) 3 right and left: Scapular Stabilisation Test of Trapezius, k) 4
right and left: Scapular Stabilisation Test of Trapezius Ascendens, 1) 5a right and left: Shoulder Shrug Test, Arms Hanging, m) 5b right and
left: Shoulder Shrug Test, Maximum Elevation of Arms.
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Discussion

The objective of this study was the assessment of the interrater
reliability for four tests of the scapular rest position and five tests
of muscular stabilisation of the scapula with 65 subjects without

any quantitative measuring devices.

The scapular tilt (Test 1d) was the most reliable observation
feature among the scapular rest position tests with a wKappa coef-
ficient of 0.65 (left) and 0.64 (right) for the shoulder group. The
criteria acromion level in relation to the angulus superior (Test 1a),
scapular winging (Test 1b) and the shape of the margo medialis in
relation to the spine (Test 1c) showed slight to moderate reliabil-
ity results. The most reliable test among the scapular stabilisation
tests was the Shoulder Shrug Test (Right) With Arm Elevation (Test
5b) for the neck group, which indicated an excellent wKappa coeffi-
cient of 1.0. However, the same test delivered a wKappa coefficient
of 0.49 (left), which nevertheless put the information from this test
into perspective. All other assessed tests presented even poorer re-
liability. No test proved sufficient reliability that would justify its

use in clinical practice.

Poor reliability can have two sources of error: On the one hand,
it could be that the examiners did not test reliably enough (mea-
surement error), on the other hand, it could be that the random

samples are highly homogeneous.

To optimise the reliability of the examiners, assessment criteria
were defined in detail and the implementation and assessment of
the tests were standardized during three meetings with volunteers.
Additionally, the examiners were two physiotherapists with many
years of professional experience. Nevertheless, it is possible that
the examiners did not practice administering the tests enough or
that the implementation of the tests was not coordinated carefully
enough. Heterogeneity of the subjects was probably guaranteed by
the range of symptoms and a large variety in age, profession and

leisure activities.

The bony reference points of the scapula are difficult to pal-
pate and hard to see due to a lot of surrounding soft tissue, which
might have been a reason for the unreliable evaluation of the vi-
sual and palpatory examination of the scapular rest position. As the
authors do not know of another study that has similarly assessed
the reliability of the scapular rest position, the results could not

be compared. Warner, ].J., et al. [46] discovered that anomalies of
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the scapula are better recognizable in dynamic movements com-
pared to a static examination. [47] proposed that mild scapular
dysfunctions may be better recognized in eccentric compared to
concentric movements. Assessments of the interrater reliability of
scapular dyskinesis patterns in flexion, scaption or abduction only
showed slight to moderate reliability values [48-52]. Various stud-
ies indicate a large individual variability of the scapula position at
rest and in motion and even healthy people often show side differ-
ences [52,53]. At the same time, the percentage of people with a
changed scapular rest position or a changed scapular motion pat-
tern seems to be about the same for people with or without shoul-
der pain [11,52]. Furthermore, Tate, A.R, et al. [21] discovered that
a changed scapular motion pattern does not significantly corre-
late with shoulder pain. [6] thus claimed that scapular dyskinesis
should only be treated if it can be linked to an injury or pain in
the shoulder complex. Due to these results, the examination of the

scapular rest position must be critically evaluated.

Reasons for the poor weighted Kappa values of the three shoul-
der stabilisation tests and the shoulder shrug tests seemed to be, in
particular, the fact that it was nearly impossible for the examiners
to put manual resistance and feel the movement of the scapula and
the humerus at the same time. A simplification of the assessment
categories into only two categories (positive-negative) instead of
three categories (positive-moderate-negative) as used by the au-
thors might have led to better results. [54] however, assessed the
interrater reliability of manual scapular muscle tests based on only
two categories and did not produce any better data other than that
of the serratus anterior on the left (w 0.77). In contrast to our re-
sults, functional tests of the scapular muscles with a handheld dy-

namometer registered much better interrater reliability data [26].

Due to the results of the study on hand, the clinical examination
of the scapula must be critically reassessed. However, without any
clinically practicable and reliable tests for the determination of a
scapular dyskinesis, we face a dilemma. On the one hand, the great
benefit of training focused on the scapula for patients with shoul-
der pain is well-known [7-10,12,13,55] and, on the other hand,
there are no reliable manual, and thus inexpensive tests available
that could identify any scapular control dysfunctions. The use of
technical devices, such as the handheld dynamometer for muscular
performance tests, for example, seems to be necessary to obtain

reliable results.
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Future research should focus on the search for reliable and val-
id tests for muscular scapular stabilisation to close the knowledge

gap between examination and treatment of scapular dysfunction.

Conclusion

Except for the Shoulder Shrug Test on the left with a wKappa
of 1.0 and the Scapular Tilt Test with a wKappa of 0.65 (right) and
0.64 (left), the assessed tests of the scapular rest position and for
muscular scapular stabilisation have provided poor to fair reliabil-
ity. These results support the findings of previously published stud-

1es.

An examination of the scapular rest position and scapular stabi-

lisation should continue to be critically evaluated in further studies.
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