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Effect of the Scapular Retraction Exercise on the Subacromial
and Costoclavicular Space According to a Thera-Band Resistance
Intensity

Hyeong-su Lee, Sang-yi Lee, Yeon-ju Choi, Dong-Yeop Lee, Jae-Ho Yu, Jin-Seop Kim, Seung-Gil Kim, Jiheon Hong
Department of Physical Therapy, College of Health Sciences, Sun Moon University, Asan, Republic of Korea

Purpose: This study investigated effect of the scapular retraction exercise on the subacromial and costoclavicular space using different
thera-band intensities.

Methods: Thirty-six healthy adults participated in this study, and the subjects were randomly divided into three groups (low, moderate,
and high-intensity groups). The exercise was conducted twice a week for three weeks. The subacromial and costoclavicular space were
measured before and after the intervention via ultrasonography. Data analysis was performed using the two-way Analysis of Variance
with repeated measures and the paired t-test.

Results: The effect of the scapular retraction exercise on the subacromial and costoclavicular space using a thera-band after a 60°
shoulder abduction has significant difference in all groups (p <0.05). However, there was no significant difference between the groups,
and the values in the groups before the exercise did not differ significantly from those after the exercise (p > 0.05).

Conclusion: Our results indicate that the scapular retraction exercise after a 60° shoulder abduction can be used to widen the subacro-

mial and costoclavicular spaces.
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INTRODUCTION

The shoulder is the human joint with the largest range of motion,
which is rendered possible by the glenoid cavity, humeral head, cap-
sule, and loosening of surrounding tissues."* This range of motion
provides a high level of movement with a perfect compromise condi-
tion of movement and stability. The glenohumeral joint has the bal-
ance and mobility required to maintain joint stability. It also has three
degrees of freedom (flexion/extension, abduction/adduction, and in-
ternal/external rotation), and these movements could be performed in
any imaginable combination. The subacromial space is defined as the
space between the upper side of the humerus head and the lower side
of the acromion.’ The width of this space usually varies from 10mm to
15mm under stable conditions and is reduced by 5mm to 6mm when
the shoulder is stretched passively at 90°. If the subacromial space is less

than 7mm, the supraspinatus tendon and subacromial bursa could

impinge. The reduction of the subacromial space during the elevation
of the upper limbs could cause risk factors. Subacromial impingement
syndrome is the most common diagnosis in shoulder diseases® which
indicates significant health problems in relation to the injuries and dis-
abilities.” In patients with subacromial impingement syndrome,
stretching and strengthening exercises were found to effectively reduce
pain and disability* In patients with subacromial impingement syn-
drome, exercise reduces pain and improves function during short term
tracking. In addition, it improves mental health in the short term and
improves the function of patients with subacromial impingement syn-
drome in the long term.” The thoracic outlet consists of the clavicle,
first rib, anterior scalenus, and middle scalene muscle,' which con-
tains three important structures: the subclavian artery, subclavian vein,
and brachial plexus." Thoracic outlet syndrome occurs due to the
compression of the nerve, artery, or vein crossing the thoracic out-

let,'*12 and exercise was found to be effective in 50% to 90% of cases of
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thoracic outlet syndrome.*"

When a 0° abduction is conducted on a healthy shoulder and a
shoulder with subacromial impingement syndrome in a patient
with subacromial impingement syndrome, there was no significant
difference; however, there was a significant difference in the sub-
acromial space when a 60° shoulder abduction was performed."
Therefore, interventions focused on increasing the subacromial
space in the 60° shoulder abduction state can be implemented. Also,
training to increase the subacromial space at 60° of shoulder abduc-
tion could be helpful for patients with subacromial impingement
syndrome.” Scapular retraction, which has been suggested as a
means of increasing the subacromial space during shoulder eleva-
tion,’ is expected to be effective in increasing the subacromial

16 The resistive exercise, which can be conducted with a resis-

space.
tive band or dumbbells, can be aimed at achieving muscular endur-
ance. To observe improvement, all combinations of strengthening,
stretching, and postural adjustment should all be integrated*"***and
scapular retraction increases the costoclavicular space.® Scapular
retraction improves the function of rhomboids, trapezius, supraspi-
natus, infraspinatus, deltoid, latissimus dorsi, and teres major, and
thoracic outlet syndrome’s symptom is improved by enhancing
these muscles and increasing the costoclavicular space.

In previous studies, to increase the subacromial space, this space
was measured via ultrasonography while maintaining shoulder ab-
duction at various angles (0° 45° 60° and 90°) and scapular retrac-
tion with a moderate intensity of thera-band; however, there were
no significant effects.” There are only a few previous studies in
which the subacromial and costoclavicular spaces were measured
simultaneously. Whereas many others compared the subacromial
space according to the angle of shoulder abduction there are rela-
tively few studies performed according to the resistance intensity.

Therefore, this study, under shoulder abduction fixed at 60°, aims
to investigate the effect of scapular retraction exercise using the low-
intensity/moderate-intensity/high-intensity of a thera-band in the
dominant subacromial and costoclavicular spaces and the differ-
ence depending on the resistance intensity of a thera-band in these

two spaces.
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METHODS

1. Subjects

This study was conducted on 36 healthy adults (18 males and 18 fe-
males) from S University in Asan, Chungnam. All participants gave
their informed consent to participate before they were included in the
study. We included the following categories of participants: (1) those
who did not show pain and abnormal range of motion when their
shoulders moved passively and actively, (2) those without subacromial
impingement, (3) those with no past history of surgery, trauma, or
neurological disease of the shoulder joint, (4) those who had no pain,
swelling, or potential on the shoulder joint. We excluded (1) those who
had undergone orthopedic surgery on the shoulder joint, (2) those
with neurological diseases, (3) those with other inflammatory joint
diseases of the shoulder joint, (4) those who had a deformity, deforma-
tion, instability, or neurological problems of the shoulder, (5) those
who complained of severe pain and could not move the shoulder or
arm. This study was approved by Sunmoon University’s Institutional
Review Board (SM-202103-019-2). Participants were familiarized with
the exercise method in advance through pre-practice. The general
characteristics of the participants are shown in Table 1, and there was

no significant difference between three groups.

2.Experimental procedures

Training using a thera-band (The Hygienic Corp., USA) is applicable
to people of all ages, as well as injured persons, which effectively pro-
vides safe and incremental loads.” The thera-band allows people to
avoid the risk of excessive exercise loads and makes it easier to increase
the intensity of the exercise.*! Before the experiment, the subjects were
randomly assigned to low-intensity group (LIG), moderate-intensity
group (MIG), high-intensity group (HIG), and the subjects repeated
scapular retraction exercises 10 times at 60° of shoulder abduction.
They were also instructed to increase the resistance until the level of
effort was evaluated using a 11-point scale (0 =very easy, 10 =very

hard) m (Numeral Rating Scale) 2-3(low-intensity)/5 (moderate-inten-

Table 1. General characteristics of participants

Low-intensity Moderate-intensity High-intensity

Age (yr) 21.1+28 21.2+19 21.2+12
Height (cm) 167.0£8.3 166.9+11.8 168.2£9.0
Weight (kg) 62.5+£13.8 66.6£16.8 65.3+14.5

Values indicate the mean+ standard deviation.
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Figure 1. A and B: Performance of scapular retraction exercise using a
thera-band after 60° shoulder abduction with a goniometer, C: Mea-
surement of the subacromial space, D and E: Measurement of the
costoclavicular space.

sity)/7-8 (high-intensity) starting from the yellow thera-band with the
lowest resistance to the gold thera-band with the maximum resistance.
The height of the thera-band attachment was adjusted to be parallel to
the shoulder (Figure 1).>*

3.Data acquisition

An ultrasonic imaging device (eZono, eZono 3000, Germany, 2011)
with a 7-10 MHz linear probe, in B-mode, was used to measure the
subacromial space and costoclavicular space for the dominant arm be-
fore and after the first exercise (Figure 1). Ultrasonography contributed
significantly to the diagnosis of subacromial impingement syndrome
and thoracic outlet syndrome and the measurement of the subacromi-
al space and costoclavicular space.'**** The distance of subacromial
space was measured as the minimum length of the acromion and hu-
meral head,” and the distance of costoclavicular space was measured as
the minimum distance from the point where the pectoralis major
muscle and the subclavius muscle met and passed the subclavian ar-
tery and subclavian vein to the first rib.***

Scapular retraction exercise using a thera-band was performed
twice a week for 3 weeks: it was performed at 60° of shoulder abduc-
tion. To maintain a 60° shoulder abduction, the researchers contin-
uously measured the angle of shoulder abduction during exercise
using a goniometer (Fabrication Enterprises Inc., digital Absolutte+

Axistm goniometer, USA, 2008), and to avoid the activation of the
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Table 2. Comparisons between the before and after measurements of
the intensity of thera-band

Intervention (mm) F (o) Before
Before and
Before After and Intensity afterx
after Intensity
SAS Low 593+2.00 6.77+£1.90 31.497* 1.000 0.601
Moderate 6.57+1.94  7.50+£2.08
Hard 6.48+2.21 7.93+2.46
Total 6.33£2.01 740215
SA  Low 18.83+346 2341+350 71531 0.230 0.499
Moderate 19.76+2.89 23.82+3.77
Hard 18.46+£2.15 23.88+2.83
Total 19.02£2.85 23.70+3.30
SV Low 16.06£3.68 20.18+3.20 42118 0.045 0.359
Moderate 16.34+2.96 20.06+3.80
Hard 15.34+£221 1943+291
Total 1591+£295 19.89+324

*p<0.05. SAS: subacromial space, SA: measurement site near the subclavian ar-
tery, SV: measurement site near the subclavian vein.

upper trapezius, the scapular depression was instructed and the ex-
ercise was performed. The exercise was performed in three sets of
10 reps (contraction for three seconds, maintenance for three sec-
onds, and relaxation for three seconds), and a one-minute break was

taken between each set of reps.

4. Statistical analysis

SPSS/PC version 18.0 for windows (SPSS INC,, Chicago, IL) was used
for all statistical analyses. The repeated measures two-way Analysis of
Variance was used to examine the difference before and after interven-
tion, to compare the difference in the effect between the three groups
(LIG/MIG/HIG) and to examine interaction between before and after
exercise and intensity. Then, post-analysis was conducted using a
paired t-test to find out the differences between the pre-intervention
and post-intervention periods within each group. Al statistical signifi-

cance levels were set to p < 0.05.

RESULTS

In the subacromial space and the space passing the subclavian artery
and subclavian vein in the costoclavicular space, there was a significant
difference between the periods before and after scapular retraction ex-
ercise in the 60° shoulder abduction position using a thera-band

(p<0.05), and there was no significant difference between the groups
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Figure 2. Before and after measurements depending on the intensity of the thera-band. *p<0.05, Unit: mm, SAS: subacromial space, SA:
measurement site near the subclavian artery, SV: measurement site near the subclavian vein.

of low-intensity/moderate-intensity/high-intensity exercise (p>0.05).
There was also no interaction in the groups between the periods before
and after exercise (p>0.05)(Table 2). As a result of post-verification be-
fore and after exercise, there was a significant difference in the sub-
acromial space and the space passing the subclavian artery and subcla-
vian vein in the costoclavicular space of all groups of low-intensity/

moderate-intensity/high-intensity (p < 0.05)(Figure 2).

DISCUSSION

This study aimed to investigate the difference between the subacromial
space and costoclavicular space according to differences such as low-
intensity/moderate-intensity/high-intensity when performing the
scapular retraction exercise at 60° of shoulder abduction using a thera-
band. As a result of the study, it was confirmed that both the subacro-
mial space and costoclavicular space increased, and there was no sig-
nificant difference between low-intensity, moderate-intensity, and
high-intensity exercises.

When performing the scapular retraction exercise after main-
taining the 60° shoulder abduction position, the increase in the sub-
acromial space and costoclavicular space may be related to the mus-
cle contraction of the shoulder abduction and scapular retraction.
Since scapular retraction is mainly composed of a scapular posterior
tilt and a scapular external rotation, scapular retraction increases
the subacromial space’® and contracts the trapezius and rhom-
boids.*** Ryan et al.” stated that strengthening exercises for scapular

external rotators are routinely used in shoulder disease prevention
74  www kptjournal.org

and as rehabilitation exercises. Escamilla et al.?®

reported that scapu-
lar retraction can increase the subacromial space and also increase
the production of the muscle strength of the Supraspinatus. Also,
Bdaiwi et al.” evaluated the effect of scapular activation on the sub-
acromial space, and the stimulation of serratus anterior, which
causes the upward rotation of the scapula, and the lower trapezius,
which causes the scapula to tilt posteriorly, increased the subacro-
mial space at 60° of shoulder abduction, Guney-Deniz et al.*’ found
that scapular retraction exercises at various scapular retraction posi-
tions are widely used in clinical practice to balance the activities of
scapular and rotator cuft muscles. In addition, Lindgren etal.* eval-
uated that in patients with thoracic outlet syndrome, muscle-
strengthening exercises for the shoulder complex could improve
symptoms by widening the thoracic outlet, and Watson et al.” re-
ported that scapular retraction exercises increase the costoclavicular
space. Levin et al.* also reported that scapular retraction exercises
target rhomboids, trapezius, supraspinatus, deltoid, latissimus dorsi,
teres major, and by contracting these muscles, they improve the
symptoms of thoracic outlet syndrome. In addition, posture correc-
tion exercises by Porter et al.”> and osteopathic manipulative treat-
ments and motion exercises of the first rib by Dobrusin et al.” have
been suggested to improve symptoms by widening the thoracic out-
let.

The reason why there was no significant difference between the
three groups (low-intensity LIG, MIG, and HIG) in this study may

be due to the characteristic of the thera-band elastic resistance and
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because the intensity criteria were set to individual subjective mea-
sures. Training using a thera-band, which is applicable to people of
all ages and also applicable to the injured, effectively provides a safe
and gradual load,* and the thera-band enables people to avoid the
risk of excessive exercise load while facilitating the process of in-
creasing the exercise intensity.”’ However, training using a thera-
band may not complete the desired exercise because the more the
elastic resistance increases, the more the required force gradually
increases.” In addition, high-intensity exercise such as resistance
training is difficult to measure objectively because it cannot be ob-
jectively evaluated using physiological and comprehensive measures
such as the heart rate.” Therefore, this study set the difference in in-
tensity as an individual’s subjective measure; however, it is thought
that it did not show an effective difference between the intensities.

Fatouros et al.*

reported that as a result of 48 weeks of training by
assigning low-intensity training (55% of 1RM) and high-intensity
training (82% of 1RM) to healthy but inactive elderly people, both
groups improved muscle strength, anaerobic power, and mobility
but showed greater effectiveness in high-intensity training and was
maintained for longer after training. As a result of examining the
effect of resistance training (according to the difference in intensity)
on muscle hypertrophy and muscle strength in healthy young
adults by Lopez Petal”, it has been reported that high-intensity re-
sistance training programs (80% of > 1RM or <8RM) can target
shorter training periods for both goals, leading to superior muscle
hypertrophy and increased strength than low-intensity resistance
training programs (= 15RM).

This study had some limitations: First, all participants were
young, healthy adults without subacromial impingement syndrome
or thoracic outlet syndrome symptoms; Second, both the subacro-
mial space and costoclavicular space belong to the shoulder com-
plex; however, there are relatively few previous studies on both spac-
es. Third, there are studies that measure the distance of the costocla-
vicular space using cadavers and CT but there is no study that mea-
sures the exact distance and average distance of the costoclavicular
space through ultrasonography.***** Fourth, this is not an objective
measure of the classification criteria of low strength/medium
strength/high strength but a subjective measure; Fifth, only the im-
mediate effects of exercise on the subacromial space and costocla-
vicular space were investigated. Researchers need to evaluate the re-

lationship between the long term effects of exercise and the muscle-
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strengthening pattern or muscle collection pattern (or both) in the
subacromial and costoclavicular spaces. However, this study identi-
tied that the scapular retraction exercise using the thera-band posi-

tively increased the subacromial and costoclavicular spaces.

CONCLUSION

This study was conducted on 36 healthy adults to examine the effect of
scapular retraction exercises and the difference in resistance strength
of the thera-band in the state of 60° shoulder abduction using a thera-
band in the subacromial and costoclavicular spaces, the subacromial
space and the space passing the subclavian artery and subclavian vein
of the costoclavicular space was measured, and the conclusions are as
follows:

First, scapular retraction exercises at 60° shoulder abduction sig-
nificantly increased in subacromial and costoclavicular space in the
three groups (low-intensity/moderate-intensity/high-intensity). Sec-
ond, there was no significant difference in the effect of exercise be-
tween the three groups (low-intensity/moderate-intensity/high-in-
tensity) in the subacromial and costoclavicular spaces. In conclu-
sion, the scapular retraction exercise in the 60° shoulder abduction
state using a thera-band can be effectively used as an exercise to in-

crease the subacromial and costoclavicular spaces.
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