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a b s t r a c t

Study Design: Randomized clinical trial.
Introduction: Eccentric exercise (EE) was shown to be an effective treatment in tendinopathies. However,
the evidence of its effectiveness in subacromial syndrome (SS) is scarce. Moreover, consensus has not
been reached on whether best results for SS are obtained by means of EE with or without pain.
Purpose of the Study: The purpose of this is to compare the effect on pain, active range of motion (AROM),
and shoulder function of an exercise protocol performed with pain <40 mm Visual Analog Scale (VAS)
and without pain, in patients with SS.
Methods: Twenty-two subjects (mean age: 59 years [Q1 ¼ 48.50-Q3 ¼ 70], 54.5% women) were ran-
domized into a not-painful EE group (NPEE; G0: n ¼ 11) and a painful EE group (PEE; G1: n ¼ 11). The
intervention lasted 4 weeks. Pain was recorded using VAS; AROM was measured using a goniometer; and
shoulder function using the modified Constant-Murley Score (CMS) before and after intervention.
Results: All dependent variables improved significantly in both groups (P < .05): NPEE VAS median:
pretest¼ 55.0 posttest¼ 28.0; CMSmedian: pretest¼ 36.0 posttest¼ 65.0. PEE VASmedian: pretest¼ 37.0
posttest¼ 12.0; CMS median: pretest ¼ 35.0 posttest ¼ 59.0. The comparison between groups showed no
significant differences, with small effect size values (VAS ¼ 0.09; CMS ¼ 0.21; AROM ¼ 0.12-0.43).
Discussion: In contrast to the previous findings, our results suggest that PEE do not add benefit in SS
patients compared to NPEE.
Conclusion: Our results suggest that both interventions are effective in terms of pain, function, and
shoulder AROM. Furthermore, PEE does not provide greater benefits. Further studies are needed with
long-term follow-up to reinforce these results.

� 2017 Published by Elsevier Inc. on behalf of Hanley & Belfus, an imprint of Elsevier Inc.

Introduction

Shoulder pain, with a prevalence of 47%,1-3 is the third most
common cause for seeking medical care in musculoskeletal disor-
ders.2 It represents a considerable impact on health, being recurrent

and having low recovery rates.4 Subacromial syndrome (SS), which
comprised impingement of rotator cuff tendons, bursa, or ligaments
alterations in the subacromial space and responsible for 45%-65% of
cases of shoulder pain,1,5-7 has an incidence of about 2.8% in subjects
aged over 30 years and 15% in subjects over 70 years.2 Symptoms
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and dysfunction occur mostly in lifting positions andmovements of
the upper limb (UL), which can affect the quality of life and socio-
economic aspects,8 with frequent medical sick leave.2,9,10

There are electromyographic studies that evidence changes in
range of motion and muscular synchrony deficits in patients with
SS, which would justify an exercise protocol in its therapeutic
approach11,12: decreased muscle activity of the middle and lower
portion of the serratus anterior and rotator cuff, delayed activation
of the middle and lower trapezius, and excess activation of the
upper trapezius and middle deltoid; and in many cases, the
shortening of the pectoralis minor.8,11,13-15 Several studies report
that conservative treatment is generally recommended as a first
option for SS, physical exercise being the most used.1,12,13,16,17 This
helps to improve the clinical symptoms of most patients, and there
are no statistically significant differences between the effectiveness
of conservative and surgical treatments (the latter involving a
greater risk and cost) in the long term.7,18-20 Exercise is intended to
improve the pain, strength,9 and neuromuscular control and to
restore the articular pain-free ROM; even in certain cases of com-
plete rotator cuff tear (although the tear is not solved without
surgery), shoulder function could be restored.2,21 Holmgren et al.22

argue that the combination of exercises to strengthen the rotator
cuff and scapular stabilization optimizes rehabilitation and mini-
mizes the risk of injury and is recommended over placebo treat-
ment and no treatment.19 As for the type of exercise, in the last
decade, eccentric exercise (EE) is being studied as an effective
treatment option in achilles and patellar tendinopathies.5,6,22-25

Although similar histological changes have been found in rotator
cuff tendinopathy, there is less evidence on the effectiveness in SS.5

Certain studies have questioned the effectiveness of EE in inser-
tional tendinopathy.26 Frizziero et al.24 reflected how EE in achilles

tendinopathy appeared to be effective when the affected portion of
the tendonwas the midportion, rather than the insertional portion.
For SS, since it is most often associated with insertional tendinop-
athy of the supraspinatus, the possibility of this promoting differing
results has been assessed.5,24 However, certain studies support the
influence of other factors such as an unsuitable combination be-
tween the load profile and range of motion when loading24 or a
misdiagnosis of subjects, due to the complexity thereof.2,10,27,28

While certain studies find no significant differences between EE
and concentric exercise in SS,29 several studies support the EE
application5,6,24,30 and occasionally have shown that surgery can be
avoided.5

Regarding the implementation of EE, there is no evidence on the
role of pain during exercise. Although a relationship between pain
during exercise and beneficial results has been sought,5 it is
currently unknown whether this relationship exists or not.5,24 This
statement is supported by the lack of consensus on the differing
results when performing the exercises with or without pain in
cases such as achilles and patellar tendinopathies and SS. Moreover,
the few studies on EE in SS are subject to limitations such as the lack
of a control group, whichmakes it difficult to extrapolate the results
to the population.5,6,30

Factors such as the heterogeneity of interventions, no protocol
description,1,5,9,10,13 scarcity of and lack of consensus on pain
studies, and EE in SS in both the scientific literature and clinical
practice promoted the implementation of this work. The main
objective is to determine whether there are differences in terms of
pain and shoulder active range of motion (AROM), following the
implementation of an EE program with and without pain in pa-
tients with SS. The secondary objective is to determine whether
there are differences in shoulder function between the 2 groups

Table 1
Exercise protocol

Instructions Rotator cuff exercise Scapular stabilization exercise

EE of supraspinatus
(Fig. 1)

ER and IR exercise (Figs. 2
and 3)

Dynamic Hug exercise
(Fig. 4)

Inferior Glide exercise
(Fig. 5)

UT stretch (Fig. 6)

Material Weights Elastic band and rolled-
up towel

Elastic band A firm supportive surface

Starting position Upright sitting position.
UL in “full-can” position
(Reinold et al., 2007), in
the plane of the scapula
and ER of the GH joint to
prevent compression of
the greater tubercle
against the subacromial
surface (Ronai, 2005); GH
joint abducted 45� (not
starting at 90� to avoid
impingement
exacerbation) and
complete elbow E.43-46

Standing with the towel
between the UL and trunk
(to decrease the activity
of the deltoid, the
supraspinatus tendon
strain, and pain), and 90�

elbow F.46

Standing position with
the spine against the wall,
knees slightly bent, and
feet at shoulder width.
Starting at 45� elbow F,
60� ABD, and 45� GH IR.

Upright sitting position
with the arm abducted to
45� (in scapular plane)
with fist clenched on a
firm supportive surface.

Sitting with a neutral
cervical position.

Implementation Slowly take UL to ADD. To
make the exercise
eccentric, go back to
starting position with a
pulley system, from
which the contralateral
UL will pull a rope to raise
the ipsilateral UL.30

Perform ER of GH
(maximum 45�) and back
to the starting position.
Upon completion of the
corresponding sets, the
same exercise is carried
out toward the IR of the
shoulder (maximum 45�).
In both exercises, there is
an eccentric phase and
concentric phase.42,43,47

Horizontal F of GH
drawing an arc with the
hands (hugging action).
When the hands come
into contact with each
other (maximum
scapular protraction),
slowly return to the
starting position.48-50

Applying pressure with
the fist in the direction of
arm adduction and
inferiorly depress the
scapula and maintaining
the position for 5 s.51

Perform lateral cervical
bending until feeling a
stretching (not painful).
Ditto with left cervical
bending.

Parameters Sets: 3
Reps: 10

Both
Sets: 3
Reps: 10

Sets: 3
Reps: 10

Sets: 3
Reps: 10
Each contraction is held
for 5 s.

Reps: 3
Each stretch is held for
30 s.

UT ¼ upper trapezius; EE ¼ eccentric exercise; ER ¼ external rotation; IR ¼ internal rotation; UL ¼ upper limb; GH ¼ glenohumeral; ABD ¼ abduction; ADD ¼ adduction.
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