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Background: Conservative management is commonly recommended as the first-line treatment for mul-
tidirectional instability (MDI) of the shoulder. Despite this, the evidence for efficacy of treatment is limited,
and until recently, guidance for clinicians on conservative rehabilitation programs has been inadequate.
This study evaluated the effectiveness of a physiotherapy-led exercise program for participants with MDI.
Methods:: In a single-group study design, 43 participants (16 male, 27 female; mean age, 19.8 years, stan-
dard deviation, 4.9 years) diagnosed with MDI undertook a 12-week exercise program. Primary outcome
measures were the Melbourne Instability Shoulder Score, Western Ontario Shoulder Instability Index, and
Oxford Shoulder Instability Score. Secondary outcomes were strength and scapular position. All mea-
sures were taken at baseline and repeated at the conclusion of the program. Test differences before and
after rehabilitation were evaluated with dependent t tests and single-group effect size calculations (stan-
dardized mean difference [SMD]) to provide a measure of the magnitude of the difference.
Results: Large effects were found between pre- and postrehabilitation scores on all functional instabil-
ity questionnaires, with the Western Ontario Shoulder Instability Index demonstrating the largest effect
(SMD, –3.04). Scapular upward rotation improved significantly in the early ranges of abduction (0°-60°),
with moderate to large effects (SMDs, 0.54-0.95). All strength measures significantly improved, with large
differences identified (SMDs, 0.69-2.08).
Conclusion: The identified improvement in functional status, shoulder muscle strength, and scapular po-
sitioning after rehabilitation allows greater confidence in the value of conservative management of MDI
and informs further research by way of clinical trials in the area.
Level of evidence: Level IV; Case Series; Treatment Study
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Multidirectional instability (MDI) of the shoulder is the
presence of symptomatic inferior instability (sulcus sign) in
addition to either or both of anterior and posterior disloca-
tions or subluxations of the glenohumeral joint.24,43,47
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Conservative rehabilitation is generally considered to be the
best initial management strategy for MDI,2,5,7,14,18,21,39,57 with
the rationale that retraining of the dynamic shoulder stabi-
lizers to maintain the humeral head centered in the glenoid
may compensate for deficits in passive restraints. Despite this
premise, the evidence for the benefits of rehabilitation pro-
grams for MDI is very low quality,37,61,62 and guidance on the
content of rehabilitation programs implemented is limited.

Conservative rehabilitation programs traditionally recom-
mended for MDI have focused on the rotator cuff.21,22,24,33

Others, such as the Rockwood program, have added exer-
cises for deltoid and scapular stabilizers in a standardized
format.14 Several authors have commented on the impor-
tance of scapular stabilizers in MDI,5,7,38 and the lack scapular
of upward rotation considered a feature in this population has
been implicated in the development of MDI.15,26,48,49,60 Pro-
prioceptive and plyometric training aimed at rehabilitating the
sensorimotor system in recurrent instability has been re-
ported more recently.6

No randomized controlled trials (RCTs) to date have evalu-
ated the conservative management of MDI, and the pre- and
postintervention studies have substantial methodologic
limitations61,62 or have only evaluated small numbers of MDI
patients.6,14 As a first step to evaluating the effect of conser-
vative rehabilitation, it was considered that a pre-post study
design evaluating the effect of a rehabilitation program de-
signed specifically for the MDI population, with outcomes
measured using instability-specific scales, would be appro-
priate. Evaluation of the treatment protocol using a pre-post
study allows the collection of evidence for treatment effica-
cy (or otherwise) before embarking on an RCT. The aim of
this study was therefore to examine the effects of a conser-
vative rehabilitation program (the Watson Program) on patient-
reported shoulder function, muscle strength, and scapular
position in patients with confirmed MDI of the glenohu-
meral joint.

Materials and methods

This was a single-group, pre-post study design with a blinded
assessor and 1 treating physiotherapist. Participants were recruited
for the study from patients presenting to or referred to Lifecare
Prahran Sports Medicine Centre or Melbourne Orthopaedic Group,
Melbourne, Australia. Participants were aged between 12 and 35
years of age, were willing and able to provide informed consent,
and were diagnosed with MDI of at least 1 shoulder. The lower age
limit was set at 12 years because MDI is a condition commonly ob-
served in teenagers and young adults. The upper age limit minimized
the potential confounder of secondary degenerative compensation.13

All patients, and guardians, where relevant, provided written in-
formed consent.

Diagnosis of MDI was made by 1 of 2 experienced shoulder or-
thopedic surgeons. For the purposes of this trial, MDI was defined
as symptomatic instability in 3 directions,1,25,34,47,51 including dis-
comfort, pain, apprehension, or guarding during instability tests.
Positive signs of inferior laxity were examined using the sulcus test,4

and anterior and posterior instability were established using the

anterior and posterior draw tests in 10° to 30° abduction and during
80° to 120° abduction4,20,59 and the anterior29,42,54,59 and posterior ap-
prehension tests. These tests have adequate psychometric properties
when symptomatic subluxation and apprehension symptoms are
present.17,27,42,59

Participants were excluded if there was any evidence of neuro-
logic deficit, previous shoulder surgery, previously diagnosed
connective tissue disorders, predominance of volitional instability,
history of significant shoulder trauma, or evidence of bony, labral,
or significant tendon lesion on magnetic resonance imaging (MRI).
Individuals with a significant history of trauma are more likely to
have a structural lesion and predominantly unidirectional pathology.34

All participants underwent MRI (Philips Ingenia 3T scanner, Andover,
MA, USA), and all images were read and reported on by the same
senior radiologist.

Outcome measures

All participants were examined by an independent experienced shoul-
der physiotherapist (S.B.), during which the participants’ presenting
history, duration of symptoms, mechanism of onset, previous treat-
ment, occupation, effect on occupation, and demographic data (age,
sex, height, weight, affected side, arm dominance) were recorded.
Patients were asked to rate their level of disability in their general
daily activities using a 10-point numerical rating scale (NRS). Each
participant was screened for the presence of generalized ligamen-
tous laxity according to the protocol described by Beighton et al.9

The presence of generalized ligamentous laxity was considered with
a score greater than 4 on this scale.8

Primary outcome measures—questionnaires

At this initial measurement session, each participant was asked to
complete 3 shoulder instability questionnaires: The Melbourne In-
stability Shoulder Score (MISS), Western Ontario Shoulder Instability
Index (WOSI), and Oxford Shoulder Instability Score (OISS).30,46,64

These 3 glenohumeral joint instability-specific questionnaires have
been identified as the only 3 validated self-report scales specific to
shoulder instability.53

Secondary outcome measures

Scapular upward rotation
Scapular position at rest and upward rotation through abduction range
of motion was measured according to a standardized protocol.63 The
technique uses 2 Plurimeter-V gravity referenced inclinometers (Dr
Rippstein, Zürich, Switzerland). One inclinometer was positioned
perpendicular to the shaft of the humerus, and the other was placed
on the superior scapular spine. The angle displayed by the incli-
nometer on the superior scapular spine recorded the degree of scapular
upward rotation at rest, at 30°, 45°, 60°, 90°, 120°, and 135°, and
the end range of motion of glenohumeral abduction.63 This outcome
assessor (S.B.) has demonstrated good overall intratester reliabili-
ty (intraclass correlation coefficient, 0.88) across the positions of
abduction (intraclass correlation coefficient range, 0.81-0.94)63 using
this technique.

Scapular coordinates
Bilateral scapular coordinates at rest, 90°, and at the end range of
motion of glenohumeral abduction were measured in centimeters
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with a tape measure, as previously described.67 The coordinates were
measured from the y-axis of the transverse processes of the spine
to the x-axis of the (1) tip of the inferior scapula angle, (2) medial
root of the scapula spine, and the (3) most posterior portion of the
acromioclavicular joint.67 The angle of abduction was measured by
using an inclinometer taped with Velcro (Velcro, Manchester, NH,
USA) perpendicular to the shaft of the humerus, just above the lateral
humeral epicondyle.

Muscle strength assessment
Muscle strength was assessed using a Commander PowerTrack II,
Handheld Dynamometer (JTech Medical, Salt Lake City, UT, USA)
and recorded in Newtons. Maximal isometric muscle strength was
obtained during “make” tests for the shoulder external rotation with
the arm by the side and at 90° abduction, internal rotation at 90°
abduction, shoulder extension, shoulder abduction, shoulder flexion
(short lever), shrugging, empty can test, Speed test, and hand-
behind-back lift-off test (Fig. 1)

“Make” testing was used rather than “break” testing because of
its improved reliability and lower injury risk.11,56 Participants were
instructed to build their effort to their maximum and hold this
maximum for 5 seconds. One good-quality contraction was re-
corded for each of the muscle tests because this has been shown to
accurately measure maximal strength.10,58

Procedure

Participants undertook the Watson MDI rehabilitation program that
focused on regaining stability and control of muscles acting on the
glenohumeral joint and scapulothoracic joints and gradually

progressing the shoulder into functional positions and activities. The
program, which has been published in detail,65,66 was advised and
monitored by the author (L.W.) and required participants to attend
rehabilitation once weekly for 12 weeks.

The rehabilitation program was primarily based around main-
taining good scapular and humeral head control through all stages
of the program. The program has 2 primary components: assess-
ment and intervention. The assessment determines what scapular and
humeral head position the participant will need to retrain and main-
tain throughout the intervention component. The intervention program
has 6 stages that progress the participants from scapular control and
humeral head control below shoulder level to control at and above
shoulder level. Strengthening of the scapular stabilizer, rotator cuff,
and deltoid also progressed from low ranges to higher ranges of el-
evation. Load was applied to each exercise with the weight of the
participant’s arm, a TheraBand (TheraBand, Akron, OH, USA), or
a dumbbell. Load was progressed as each stage was progressed. A
recruitment dosage was used initially, followed by an endurance
dosage and moving onto a strengthening/hypertrophy dosage. Clin-
ical assessment was used to determine the stage of entry into the
rehabilitation program, type of exercises performed, and dosage.

At the conclusion of the 12 weeks of rehabilitation, a follow-
up assessment was performed by an independent physiotherapist
examiner to measure changes in scapular position and motion, muscle
strength, and standardized outcomes measures.

Data analysis

The data were examined for violations of normality assumptions using
the Shapiro-Wilks test. Dependent groups t tests were used to compare

Figure 1 Muscle strength assessment. (A) External rotation at 0°. (B) Internal rotation at 90°. (C) Extension. (D) Abduction. (E) Short
lever flexion. (F) Shrug. (G) Empty can test. (H) Speed test. (I) Hand behind back (push-off) test.
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the means of pre- and postrehabilitation outcome measures. Where
normality was violated, the nonparametric Wilcoxon signed rank test
was used to compare between pre- and postrehabilitation scores. A
P value of <.05 would typically indicate a significant difference
between pre and post measures; however, considering the number
of comparisons performed, a Bonferroni correction was undertak-
en for each outcome measure to reduce the chance of making a type
II error.52

To provide a measure of the magnitude of the difference between
pre- and post-test results, a standardized mean difference (SMD),
defined as the mean difference/standard deviation (SD) of the
mean difference, was calculated for all significant outcomes.3 This
single-group effect size calculation of the paired difference between
pre- and post-test measures is considered appropriate to account
for the influence of time that is not measured by such a study
design. Cohen benchmarks for interpreting the magnitude of the
SMD scores were used, where a result of ≤0.20 is considered a
small effect, 0.50 is defined as moderate, and a large effect is
>0.80.52

Results

We assessed 46 individuals for inclusion in the study.
Three participants were excluded after evidence of la-
bral lesions on MRI; thus, 43 patients (16 male, 27 female),
mean age 19.8 (SD, 4.9) years were recruited into the
study (Table I). There were 39 patients available for

follow-up at an average of 4.6 months (range, 3-6 months).
Four patients were lost to follow-up: 1 relocated overseas, 1
fell and sustained a full dislocation of the shoulder, and 2 failed
to comply with the rehabilitation program and attend reas-
sessment sessions. Thus, the analysis included 16 males and
27 females.

Primary outcome measures

Table II demonstrates that there was a statistically signifi-
cant improvement in all of the instability-specific outcome
measures and the NRS of disability. A Bonferroni correc-
tion was applied, considering the use of 4 tests, resulting in
an α value of 0.013. Large effects were found between pre-
and postrehabilitation scores on all questionnaires, with the
WOSI demonstrating the largest effect.

Secondary outcome measures: scapular upward
rotation

At rest and in the early phases of abduction, there was a sig-
nificant improvement in upward rotation (Bonferroni corrected
P < .006) after rehabilitation (Table III).

Scapular coordinates

The difference between pre- and postrehabilitation scapular
position was calculated using paired t tests. A Bonferroni cor-
rection was applied considering the use of 18 tests, resulting
in a significance level of 0.003. No significant difference was
found for any coordinate measure at rest, at 90° abduction,
or at the end of range of abduction.

Muscle strength

All strength measures improved significantly (Bonferroni cor-
rected P < .005) after rehabilitation (Table IV), with moderate
to large SMDs.

Table I Participant characteristics

Characteristic No. or mean (range)

Gender
Female 27
Male 16

Age, y 19.8 (12.5-31)
Affected side

Right 21
Left 22
Dominant 23
Nondominant 20

Generalized hypermobility 22
Duration of symptoms, mo 38.2 (1-192)
Able to voluntarily sublux shoulder 18

Table II Outcomes for Melbourne Instability Shoulder Score, Western Ontario Shoulder Instability, Oxford Instability Shoulder Score,
and Numerical Rating Scale

Measure Prerehabilitation Postrehabilitation SMD P*

Mean SD Range Median IQR Mean SD Range Median IQR

WOSI 1264.63 327.95 465-1820 1285.0 520.0 482.23 252.11 105-1285 492.0 265.0 −3.04 <.001
MISS 46.95 15.75 19-81 46.5 23.3 76.32 12.20 35.5-92 79.5 13.2 2.15 <.001
OISS 35.76 8.59 20-53 36.0 14 20.67 6.97 13-40 19.0 8.0 −1.90 <.001
NRS 4 1.8 0-7.5 4.0 2.0 1.6 .93 0-3 1.5 1.0 −1.73 <.001

IQR, interquartile range; MISS, Melbourne Instability Shoulder Score; NRS, Numerical Rating Scale; OISS, Oxford Instability Shoulder Score; SD, standard
deviation; SMD, standardized mean difference; WOSI , Western Ontario Shoulder Instability.
* Wilcoxon signed rank test. All P values are statistically significant (P < .05).
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Discussion

The results of this study demonstrated that at the
postrehabilitation follow-up, participants reported signifi-
cant improvements in functional status (MISS, WOSI, OISS
scores) and demonstrated improved scapular upward rota-
tion in the initial stages of abduction and increased shoulder
muscle strength overall. Because this study was a single-
group design, the rehabilitation cannot be presumed to be the
cause of the improvements; however, there appears to be an
association with participation in this trial of rehabilitation and
an improved outcome. This is an important finding consid-
ering the low quality of evidence for the conservative
management of MDI to date. This association allows for
greater confidence in the value of conservative management
and informs further research by way of clinical trials into the
area. Although the effect of time was not controlled, it is con-
sidered unlikely that substantial natural healing occurred during
the study interval given the chronicity of symptoms and the
typical clinical pathway of the disorder. However, the bias

introduced by the effect of being studied, the Hawthorne
effect,40 cannot be underestimated.

This current study is the first trial of conservative man-
agement that has used 3 instability-specific outcome scores
to assess the effectiveness of physiotherapy and has been able
to demonstrate significant improvements in function in a large
group of patients with MDI.

The primary outcome measures used in this study, the
MISS, WOSI, and OISS, have all have been recommended
for use in patients with instability.12,50,53 The significant change
in these outcome measures reflects an association with par-
ticipation in the rehabilitation program and a reduction in
participants’ pain and improvements in function.

The mean improvement on the MISS was almost 30 points
for participants in this trial, which exceeds the calculated
minimal detectable change (MDC) of 4.5 points and the
minimal clinical important difference (MCID) of 5 points.64

The MCID is defined as the smallest change in a score that
a patient would perceive as beneficial or detrimental and that
could justify a change in management. The mean change on

Table III Outcomes of scapular upward rotation: pre- and postrehabilitation

Outcome Prerehabilitation Postrehabilitation SMD P*

Mean (SD) Mean (SD)

Rest 5.3 (8.8) 12.3 (5.5) 0.95 <.001
30° 11.2 (10.4) 17.6 (5.9) 0.87 <.001
45° 18.1 (11.9) 23.8 (6.5) 0.61 .001
60° 26.8 (12.7) 31.5 (8.3) 0.54 .002
90° 41.9 (11.4) 42.9 (8.4) 0.31 .232
120° 55.5 (9.6) 54.6 (7.5) 0.08 .715
135° 59.5 (9.3) 60.5 (6.5) 0.10 .534
EOR 68.9 (9.2) 67.1 (5.7) –0.32 .082

EOR, end of range, SD, standard deviation, SMD, standardized mean difference (effect size).
* P value = α level and bold values are statistically significant (P < .05)

Table IV Muscle strength: pre- and postrehabilitation

Test Prerehabilitation, N Postrehabilitation, N SMD P*

Mean (SD) Median (IQR) Mean (SD) Median (IQR)

Empty can 53.6 (22.5) 50.6 (24.2) 68.6 (22.5) 68.2 (29.1) 0.93 <.001
External rotation

0° 84.4 (34.5) 83.6 (41.4) 101.0 (25.4) 101.0 (37.0) 0.90 <.001
90° 52.1 (23.7) 48.4 (24.2) 79.4 (27.7) 72.6 (30.3) 1.41 <.001

Lift off HBB 47.3 (22.0) 42.9 (27.5) 59.1 (27.0) 53.5 (28.8) 1.21 <.001
90° internal rotation 81.0 (41.6) 68.2 (52.4) 122.2 (45.9) 121.0 (44.3) 0.69 <.001
Biceps (Speed test) 58.6 (27.0) 59.4 (39.8) 68.8 (24.4) 66.0 (29.8) 0.74 <.001
Deltoid

Anterior (short lever flexion) 137.6 (65.3) 125.0 (59.0) 168.8 (58.0) 154.5 (62.5) 0.71 <.001
Middle (abduction) 98.9 (40.7) 97.0 (48.4) 120.9 (37.9) 112.0 (42.3) 0.71 <.001
Posterior (extension) 154.4 (68.0) 143.0 (111.8) 212.4 (52.8) 205.5 (77.4) 1.22 <.001

Shrug 196.4 (61.4) 173.0 (66.0) 288.8 (64.8) 281.0 (90.0) 2.08 <.001

HBB, hand-behind-back; IQR, interquartile range; N, newtons; SD, standard deviation; SMD, standardized mean difference.
* P = α level; all values are statistically significant (P < .05).
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the WOSI in the current study was 782 points, and this exceeds
the MCID of 220 points (10.4%) and the recognized thresh-
old of a large difference change in the total score of 527.46
points (25%).31 The mean change on the OISS for participants
in this study was 15 points, which is more than double the
7-point MCID identified in a large group of patients with a
range of shoulder instabilities.46 The effect sizes depict an
excellent effect across the 3 primary outcome measures and
also for the NRS for level of disability.

The secondary outcome measures displayed significant
changes from the prerehabilitation measures to the
postrehabilitation measures for strength and scapular upward
rotation in the lower ranges of abduction. The effect size of
this change in early abduction was moderate to large.52 The
improvements in scapular upward rotation movements are im-
portant because downward rotation, or insufficient upward
rotation, or “drooping” of the scapulae, has been implicated
by several authors as being involved in the development and
progression of MDI.15,26,48,49,60 The downward rotation and de-
pression coupled with the insufficient upward rotation of the
scapula seen in the MDI population potentially leads to a
poorly positioned glenoid. Downward facement of the glenoid
may predispose the humeral head to sublux,49 creating po-
tentially altered activation strategies of the rotator cuff.23,28,44,55

Considering that subluxation or instability through range, rather
than at the end of range, is more of an issue in MDI,7 this
improvement in glenoid orientation may be of substantial
benefit for this population.

The changes only in the early ranges of abduction might
reflect a progression toward more normal scapulohumeral
rhythm, because MDI patients have previously been shown
to have increased scapulothoracic movements from 90° until
the end of range shoulder elevation.45 The current study found
that the scapula at rest in the MDI population before inter-
vention was 5.3° (SD , 8.8°) upward rotation and demonstrated
68.9° upward rotation by the end of range. This suggests that
although the MDI participants commenced in less upward ro-
tation, the final degree of motion was similar to previously
reported estimates of normal motion (mean, 70.3°; range,
57°-83°).43 Increasing the early scapulothoracic movement may
ensure a more uniform linear relationship between glenohu-
meral and scapulothoracic motion throughout the entire range
and reduce the displacement between rotation axes of the
humerus and scapula proposed to contribute to destabiliz-
ing the humeral head.25

Results of all of the muscle strength tests evaluated in the
current study demonstrated significant improvements at follow-
up, with the SMDs demonstrating moderate to large effects.
Strength deficits are frequently cited as having a potential role
to play in MDI,2,5,14,19,21,24,34 although strength measures in MDI
are rarely documented objectively. Determining whether
strength deficits existed initially in the current group of MDI
participants without an age- and gender-matched asymptom-
atic control group for comparison is impossible. Comparing
between limbs in an MDI population may not be advisable
because bilateral findings are common.47

The scapular coordinates showed no significant changes
in postrehabilitation scores compared with prerehabilitation
scores despite identified changes in scapular upward rotation
from rest to 60° abduction. The validity of this method of mea-
suring scapular position and movement has not been tested,
and this may partly explain the lack of a postrehabilitation
change. Similar measurement techniques have been shown
to have good intratester and intertester reliability,16,35,36 al-
though the reliability of the outcome assessor in this study
was not formally tested. The validity of scapular position mea-
surements has also been questioned, with asymmetries and
deficits in scapular position common in asymptomatic indi-
viduals. Similarly, McClure et al41 found no change in scapular
kinematics in a group of subacromial syndrome patients after
rehabilitation despite improvements in functional outcomes.

The greatest consideration when interpreting the results
of the study is the single-group design, which is susceptible
to bias as a result of its uncontrolled nature. The effect of
time or placebo is not accounted for, and their effect on the
outcome is unknown. Fortunately, the positive findings of the
current study have allowed for the treatment protocol to be
included in an RCT to accurately evaluate treatment effica-
cy (Australian New Zealand Clinical Trials Registry
#ACTRN12613001240730). The bias introduced by the effect
of being studied40 may have affected results through an in-
crease in compliance with the rehabilitation program and also
an influence on responses in outcome measurement scales.
The current study did not measure adherence to the program,
so whether this was increased as a result of monitoring in the
study is not known. The current program was well received
by participants, with only 2 dropouts without a valid reason.

Although the study participants were significantly im-
proved by 12 weeks of rehabilitation, some participants
required additional time to reach the functional stage of the
rehabilitation program. Most of the patients went on to improve
beyond the 12 weeks, and they continued with their rehabil-
itation program. Once discharged from formal physiotherapy,
patients were encouraged to perform maintenance shoulder
exercises 3 to 4 times per week. Without long-term follow-
up, how well patients maintained their levels of improvement
is unknown. Kiss et al32 suggested that patients with MDI
achieve only short-term benefit from physiotherapy and that
results deteriorate over time, requiring a combination of surgery
plus physiotherapy to achieve long-term gains. Long-term
follow-up of the current participants would be useful to test
this theory.

Conclusion

This trial identified functional improvements, increased
scapular upward rotation at rest and in early abduction,
and increased shoulder muscle strength in participants with
MDI who performed a 12-week rehabilitation program.
All 3 of the instability specific outcome questionnaires
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demonstrated large and significant changes after rehabil-
itation, suggesting that rehabilitation was associated with
positive changes in pain, perception of instability, and its
effect on participants in work, sport, and leisure activities.

Disclaimer

Lyn Watson, Simon Balster, Ross Lenssen, and Tania
Pizzari conduct education courses for physiotherapists
throughout the world, and the subject of this study sup-
ports their teachings. Greg Hoy, his immediate family, and
any research foundations with which he is affiliated has
not received any financial payments or other benefits from
any commercial entity related to the subject of this article.
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