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Background/objective: Previous studies have indicated that mind-body exercises can reduce pain and improve
function for patients with musculoskeletal conditions. Yi Jin Bang is a novel home-based Chinese mind-body
Qigong exercise for shoulder pain. However, few studies have evaluated its effects on subacromial pain syn-
drome. This study aimed to compare the effects of Yi Jin Bang with conventional exercises for subacromial pain
syndrome.

Methods: Adults with subacromial pain syndrome (N = 105; mean [SD] age, 37 [16] years; 73 females [70%];
median [IQR] duration of symptoms, 12 [6-24] months) were randomly assigned to either the experimental
group (n = 53) or the control group (n = 52). The experimental group performed home-based Yi Jin Bang ex-
ercises, whereas the control group performed home-based conventional exercises (stretching, strengthening, and
motor control exercises). Both interventions were performed four times a week for 16 weeks. The primary
outcome was the Shoulder Pain and Disability Index (SPADI). Secondary outcomes included current shoulder
pain intensity, active shoulder range of motion, back scratch test, isometric shoulder strength, and health-related
quality of life. Assessments were performed at baseline and weeks 4, 8, 12, and 16. The primary endpoint was
week 16.

Results: No significant between-group difference was observed in the SPADI score at week 16 (mean difference, Yi
Jin Bang minus conventional exercise, 0.14, 95% confidence interval —2.96 to 3.24; p = 0.93).

Conclusion: There were no differences between Yi Jin Bang and conventional exercises in improving pain,
disability, shoulder mobility, shoulder strength, and quality of life for people with subacromial pain syndrome.

1. Introduction treatments owing to its clinical effectiveness, safety, cost-effectiveness,
and other associated health benefits.**'> A recent randomized

Shoulder pain is common, with up to 50% of the population expe- controlled trial demonstrated that home and supervised exercise reha-

riencing at least one episode per year.' Subacromial pain syndrome, also
known as impingement syndrome, rotator cuff disease, or rotator cuff
tendinosis, is the most common diagnosis.>® The pathogenesis of sub-
acromial pain syndrome remains unclear but has traditionally been
associated with pathology in multiple shoulder structures, including the
subacromial bursa, the rotator cuff muscles and tendons, the acromion,
the coracoacromial ligament, and capsular and intra-articular tissue.*

Non-surgical treatment modalities are recommended as the first-line
treatment for people with subacromial pain syndrome, including edu-
cation, exercise therapy, physical modalities, corticosteroid injections,
and non-steroidal anti-inflammatory drugs.®® Exercise therapy should
be prioritized as the primary treatment option among conservative

bilitation have similar benefits for people with subacromial pain syn-
drome, but home exercise rehabilitation may produce lower societal
costs.'® In another recent meta-analysis, Liaghat et al. concluded that
home and supervised exercise rehabilitation is equally effective for
managing subacromial pain syndrome.” As a cost-effective treatment,
home-based individual exercise should be considered an alternative
mode of intervention delivery to reduce the burden on the healthcare
system due to increasing population size and aging.'>

Yi Jin Bang is a novel home-based Chinese mind-body Qigong ex-
ercise comprising nine easy-to-learn movements that primarily target
the shoulder. As with other mind-body exercises, Yi Jin Bang is char-
acterized by integrating slow voluntary movements along with
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musculoskeletal stretching, breathing control, and meditation.'*
Compared with conventional exercises (stretching and strengthening),
Yi Jin Bang is mild and easy to practice because it only needs a
24-27-inch baton and a small space to perform. Our previous pilot
randomized controlled trial revealed that 10 weeks of home-based Yi Jin
Bang had similar effects to conventional exercises in improving pain,
disability, and shoulder mobility outcomes for people with subacromial
pain syndrome.'* However, as a pilot study, the sample size in the study
may be insufficient to detect small or medium-sized effects. Addition-
ally, 10 weeks of intervention may be insufficient to observe the largest
within-group improvements or between-group differences in some out-
comes. Therefore, in this study, we aimed to conduct a randomized
controlled trial with a larger sample size and longer-term intervention to
compare the effects of Yi Jin Bang with those of conventional exercises
in adults with subacromial pain syndrome after a 16-week intervention
period. We hypothesized that Yi Jin Bang would be no different from
conventional exercises in improving pain, disability, shoulder mobility,
shoulder strength, and quality of life.

2. Methods
2.1. Study design

This study was a single-blinded, two-arm, parallel-group, random-
ized controlled trial conducted at a local single research site. The trial
protocol was approved by the Joint Chinese University of Hong
Kong-New Territories East Cluster Clinical Research Ethics Committee
(N0.2020.624-T) and was prospectively registered at the Chinese Clin-
ical Trial Registry (ChiCTR2300067318). The trial was conducted in
accordance with the Declaration of Helsinki and reported following the
Consolidated Standards of Reporting Trials (CONSORT) statement.'®

2.2. Participants, randomization, and masking

Participants were recruited between January 16, 2023 and February
18, 2023 from the community of different local districts through online
social platforms, advertisements, and posters by simple random sam-
pling. Potential participants received oral and written information
regarding the study and provided written informed consent before
clinical examinations for eligibility by physiatrists. Detailed inclusion
and exclusion criteria are provided in Supplementary Material S1.

Participants were randomized at a ratio of 1:1 to the experimental
group (Yi Jin Bang group) or the control group (conventional exercise
group) based on a computer-generated list of randomized numbers
stratified by sex. Randomization was performed by an independent
researcher who was not involved in the trial using sequentially
numbered sealed opaque envelopes. Research personnel not involved in
the treatment opened the sealed envelopes and assigned the participants
to the two groups according to a random sequence. Participants were
informed of their assignments after all baseline assessments were
completed. The outcome assessor was blinded to the participants’ group
allocation during the full trial period. However, it was impossible to
blind the participants, instructors, and physiotherapists because of the
nature of the exercise interventions.

2.3. Interventions

Participants in both groups performed home-based training four
times weekly for 16 consecutive weeks. The Yi Jin Bang group under-
went a Yi Jin Bang training program consisting of nine movements. The
conventional exercise group performed a conventional exercise program
comprising stretching, strengthening, and motor control exercises,
which were developed based on components from previous exercise
training programs that have demonstrated effectiveness.'*'® More de-
tails of the Yi Jin Bang and conventional exercise programs are provided
in Supplementary Material S1. Before the intervention, all participants
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participated in a one-on-one exercise session with a certified Yi Jin Bang
instructor or certified physiotherapist to learn how to perform the ex-
ercises independently. All participants attended the first one-on-one
exercise session within 1 week and then started the intervention
immediately after the one-on-one exercise session. The participants
were also scheduled to undergo a one-on-one exercise session every 4
weeks to receive exercise guidance. The first one-on-one exercise session
lasted approximately 50 min, and the following sessions lasted
approximately 30 min. In addition, both groups were given their
respective video clip demonstrations and home training pamphlets,
which included instructions for performing the exercises.

During the intervention period, participants were prohibited from
receiving additional treatment for the affected shoulder or any activities
that could exacerbate their symptoms. Adherence to the exercises was
measured using a weekly online questionnaire and descriptively re-
ported as a percentage of the total number of prescribed training ses-
sions completed. Participants were also contacted via text messaging or
telephone calls to encourage them to continue exercising. Any adverse
events related to the intervention were recorded by research personnel.

2.4. Outcome measures

All outcomes were measured by a blinded trained assessor at base-
line, weeks 4, 8, and 12, and after completion of the intervention (week
16 [the primary endpoint]). Each measurement session lasted approxi-
mately 40 min. All measurements were obtained unilaterally on the
affected or more affected side determined at baseline. The participants
completed all the questionnaires with the help of the blinded assessor.

The primary outcome measure was the Shoulder Pain and Disability
Index (SPADI), a self-reported questionnaire for participants with
shoulder pain that consists of 13 items divided into two domains: pain
(five items) and disability (eight items).17 The total score ranges from
0 (no pain/disability) to 100 (worst pain/disability). The SPADI has
adequate reliability, validity, and responsiveness to measure changes in
pain and disability associated with shoulder pathology in people with
shoulder pain.'®?! The minimal clinically important difference (MCID)
for the SPADI ranges from 8 to 13 points.'®

Secondary outcomes included current shoulder pain intensity during
rest and activity, measured by a numeric rating scale (NRS)?%; active
shoulder flexion, abduction, and internal and external rotation range of
motion (ROM)?%; back scratch test’’; isometric shoulder flexion,
abduction, and internal and external rotation strength25’26; and
health-related quality of life, measured by the EuroQol-5 Dimension-5
Level (EQ-5D-5L) questionnaire and the EQ-5D-5L visual analog scale
(EQ-5D-5L VAS).?”*® More details of the measurement of secondary
outcomes are provided in Supplementary Material S1.

2.5. Statistical analysis

Descriptive data from the baseline characteristics of the participants
were expressed as mean and SD for continuous variables and as raw
numbers and percentages for categorical variables. The generalized
estimating equation (GEE) was used to evaluate group (Yi Jin Bang and
conventional exercises) and time (baseline and weeks 4, 8, 12, and 16)
effects and the group-by-time interaction effect on the primary and
secondary outcomes. The GEE model was adjusted using the baseline
value as a covariate. Multiple comparisons were performed with the
Bonferroni correction. Means and 95% CI were reported for each esti-
mate. All analyses were performed according to the intention-to-treat
principle. Missing data were imputed using multiple imputations by
chained equations (MICE) procedure with 20 imputations®® that
included age, sex, body mass index, symptom duration, group alloca-
tion, and all available effect measure values at all time points as pre-
dictors.*’ Analyses were then performed on each imputed data set and
pooled according to Rubin’s rules. Per-protocol sensitivity analyses were
performed to assess the robustness of the results. All statistical analyses
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were performed by a researcher blinded to group allocation using R,
version 4.2.3 (Posit, PBC, Boston, MA, USA) and SPSS, version 28.0 (IBM
Corp., Armonk, NY, USA). For all analyses, statistical significance was
set at p < 0.05.

2.6. Sample size estimation

With a power of 0.80 and a two-sided significance level of 0.05, a
sample size of 48 participants in each group (96 participants in total)
was required to detect an MCID of 10 points on the SPADI score'® when
assuming an SD of 14 points based on our pilot study'* and assuming a
dropout rate of 30%. The calculation was performed using G*Power,
version 3.1.9.7 (Heinrich-Heine-Universitat Diisseldorf, Germany).

3. Results

Fig. 1 shows the flow of participants through the trial. In total, 267
participants with shoulder pain were screened for eligibility. After
exclusion, 105 participants were included in the study and randomized
into either the Yi Jin Bang group (n = 53) or the conventional exercise
group (n = 52). Of the 105 participants, 96 (91%) completed the 16-
week assessment and intervention, and 86 (82%) completed all assess-
ments, constituting the per-protocol population. Ten of the 96 partici-
pants did not complete all five assessments owing to lack of time or
work-related travel. Nine participants (five in the Yi Jin Bang group
and four in the conventional exercise group; mean [SD] age, 44 [19]
years; 7 females [78%]; median [IQR] duration of symptoms, 12 [6-36]
months; mean [SD] baseline SPADI score, 29.0 [13.7]) dropped out of
the study for reasons unrelated to the training. The nine participants
who dropped out were similar to those who were randomized with
respect to the primary outcome measure (SPADI score) at baseline. All
baseline characteristics were well-balanced in the study groups
(Table 1). Among the participants who completed the 16-week inter-
vention, the mean adherence rates were 89% (range, 53-100%) in the Yi
Jin Bang group and 85% (range, 47-100%) in the conventional exercise
group. No adverse events were observed in either group.

Assessed for eligibility (n=267)
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Table 1
Baseline characteristics of participants according to study group.
Characteristics YJB Group (n = CE group (n =
53) 52)
Age, v 37 (16) 37 (16)
Sex (female), n (%) 36 (68) 37 (71)
Height, cm 165.4 (8.2) 163.1 (7.8)
Weight, kg 60.3 (10.3) 59.3 (11.4)
BMI, kg/m2 22.0 (2.7) 22.2 (3.4)
Right hand dominance, n (%) 52 (98) 49 (94)
Dominant hand affected, n (%) 43 (81) 35 (67)
Median duration of symptoms (IQR), month 12 (6-24) 12 (6-24)
SPADI score (range, 0 to 100) 26.7 (13.0) 27.2 (15.1)
Pain intensity at rest (NRS score, 0 to 10) 2.3(1.6) 2.0 (1.7)
Pain intensity during activity (NRS score, 4.2 (1.6) 4.0 (1.8)
0 to 10)
Flexion ROM, degree 145 (21) 145 (23)
Abduction ROM, degree 143 (29) 140 (29)
Internal rotation ROM, degree 61 (15) 63 (17)
External rotation ROM, degree 58 (20) 56 (19)
Back scratch test score, cm 0.7 (8.8) 2.37 (6.0)
Flexion strength, kg 9.5 (6.2) 8.8 (6.4)
Abduction strength, kg 9.0 (5.3) 8.0 (5.9)
Internal rotation strength, kg 7.0 (3.7) 6.5 (3.3)
External rotation strength, kg 6.4 (3.4) 6.2 (3.4)
EQ-5D-5L index score (range, —0.86 to 1.0) 0.8 (0.1) 0.8 (0.1)
EQ-5D-5L VAS score (range, 0 to 100) 75.3 (11.7) 78.1 (10.5)

Abbreviations: BMI, body mass index; CE, conventional exercise; EQ-5D-5L,
EuroQol-5 Dimension-5 Level; NRS, numeric rating scale; ROM, range of mo-
tion; SD, standard deviation; SPADI, Shoulder Pain and Disability Index; VAS,
visual analogue scale; YJB, Yi Jin Bang.

A higher score indicates a better state for all measures except for NRS and SPADIL.

3.1. Primary outcome

There were no significant differences between the Yi Jin Bang and
conventional exercise groups in the SPADI score at week 16 (mean dif-
ference, Yi Jin Bang minus conventional exercise, 0.14, 95% confidence
interval —2.96 to 3.24; p = 0.93) or any of the intermediate time points.
The SPADI score in both groups significantly improved from baseline to
week 16. They began to show significant within-group improvement

Excluded (n=162)

+ Did notmeet inclusion criteria
(n=54)

History of surgery to the

Enrolment

Randomized (n=105)

shoulder or neck (n=3)

History of shoulder fracture or

dislocation (n=3)

* Full-thickness rotator cuff tear
(®=1)

+ Shoulder trauma within the past

l month (n=1)

Allocation

4-week

Allocatedto Yi Jin Bang group (n=53)
¢ Received allocated intervention (n=53)

Allocatedto conventional exercise group (n=52)
* Received allocated intervention (n=52)

+
Completed 4-week assessment (n=49)

Did notattend (n=4)

¢ Medical reasons unrelated to study (n=1)
* Not contactable (n=1)

*  Withdrew consent (n=2)

.
Completed 4-week assessment (1=47)

Did not attend (n=5)

o Lack of time (n=2)

« Medical reasons unrelated to study (n=1)
*  Work-related travel (n=1)

+  Withdrew consent (n=1)

« Cervical spine problems (n=2)

* Adhesive capsulitis (n=5)

* Heart disease (n=2)

* Treatment for shoulderwithin
the past month (n=1)

+ Language barrier (n=3)

+ Not contactable (n=48)

+ Declined to participate (n=39)

I

Completed 8-week assessment(n=45)

Completed 8-week assessment (n=43)

—;‘f & Did notattend (n=8) Did notattend (n=9)
; = «+  Lack of time (n=2) «  Lack of time (n=1)
- *  Work-related travel (n=1) * Medical reasons unrelated to study (n=1)
* Not contactable (n=2) +  Work-related travel (n=4)
¢ Withdrew consent (n=3) + Not contactable (n=1)
*  Withdrew consent (n=2)
I
% Completed 12-week assessment(n=47) Completed 12-week assessment (n=48)
g8 Did not attend (n=6) Did notattend (n=4)
:‘ = « Lack of time (n=1) *  Withdrew consent (n=4)

« Not contactable (n=2)
*  Withdrew consent (n=3)

Completed 16-week assessment (n=48)

% Completed 16-week assessment(n=48)

2 g Did notattend (n=5) Did notattend (n=4)

> = + Not contactable (n=2) *  Withdrew consent (n=4)

sl *+  Withdrew consent (n=3)
2 Analyzed by intention to treat (n=53) Analyzed by intention to treat (n=52)
-é' Analyzed per protocol (n=44) Analyzed per protocol (n=42)
<

Fig. 1. Flow of participants through the trial.
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relative to baseline from week 4 (Table 2; Fig. 2). These results remained
unchanged in the per-protocol analysis (see Supplementary Material S2
for more details).

3.2. Secondary outcomes

There were no significant differences in all secondary outcomes be-
tween the Yi Jin Bang and conventional exercise groups at week 16 or
any of the intermediate time points. Significant improvements from
baseline to week 16 were observed in all secondary outcomes in both
groups (Table 2). In the per-protocol analysis, except for the EQ-5D-5L
VAS score in the conventional exercise group, which did not show sig-
nificant improvement at week 16 compared to baseline, the other results
remained unaltered (see Supplementary Material S2 for more details).

Both groups began to show significant improvements at week 4
compared to baseline in most secondary outcomes, except for the back
scratch test, the EQ-5D-5L index, and the EQ-5D-5L VAS scores
(Table 2). In the per-protocol analysis, except for pain intensity at rest,
flexion ROM, back-scratch test score, external rotation strength, and the
EQ-5D-5L index score, the other results remained unchanged (see Sup-
plementary Material S2 for more details).

4. Discussion

In this randomized controlled trial of people with subacromial pain
syndrome, there were no significant differences between the Yi Jin Bang
and conventional exercise groups in the primary outcome (SPADI score)
and all secondary outcomes at the end of the 16-week intervention (the
primary endpoint). Although the Yi Jin Bang group showed significant
improvements in two secondary outcome measures (back-scratch test
score and EQ-5D-5L VAS score) at earlier time points than the conven-
tional exercise group, no significant differences were observed in the
outcome measures between the two groups at the relevant time points.

Our pilot randomized controlled trial revealed that home-based Yi
Jin Bang and conventional exercises have similar effects in improving
pain intensity during activity, SPADI score, and back-scratch test score
after 10 weeks of intervention.'” These findings are consistent with
those of the present study. Moreover, our present findings of no differ-
ence between Yi Jin Bang and conventional exercises in improving
ROM:s, shoulder strength, and quality of life further supplement the re-
sults of the pilot study.

The MCID for the SPADI score, our primary outcome, has been
described as between 8 and 13 points.'® The improvement in the SPADI
score after 16 weeks of intervention in the Yi Jin Bang and the con-
ventional exercise groups was 19.20 and 19.80 points, respectively,
exceeding the upper range of its MCID. The improvements are compa-
rable with the results of previous trials investigating the effects of other
home-based exercises (17 points after 6 weeks),23 workplace-based ex-
ercises (17.76 after 8 weeks),SI and large doses of shoulder strength-
ening exercises (20.7 points after 10 weeks) for subacromial pain
syndrome.>? However, the improvements are smaller than the results of
trials investigating the effects of high-intensity shoulder abduction ex-
ercises (28 points after 8 weeks),33 specific exercises (27.4 points after 5
weeks),?* and scapula retraction and glenohumeral rotation exercises
(56.88 points after 12 weeks) for subacromial pain syndrome.>® The
difference could be explained by the longer duration of symptoms in the
trial by Berg et al.>’ and higher baseline SPADI scores in the trial by
Gutiérrez Espinoza et al.>* and the trial by Eraslan et al.>® In addition,
for the secondary outcomes, the isometric shoulder flexion, abduction,
and internal and external rotation strength data in both groups
improved by approximately 50% after 16 weeks of intervention. This
may be explained by the substantial pain intensity reduction (more than
65%) in both groups after 16 weeks, thereby inducing rotator cuff and
scapular muscle strength recovery.

Although the causative relationship between scapular dyskinesis and
subacromial pain syndrome is under debate, there is no doubt regarding
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the crucial roles of the scapula in normal shoulder function.*® ¢ Thus,
scapular training aimed at restoring muscle control and balanced
coactivation of scapular muscles has become an essential component of
a shoulder rehabilitation program. Our previous biomechanical study
found that Yi Jin Bang can elicit low activity from the upper trapezius
and low to moderate activity from the middle trapezius, lower trapezius,
and serratus anterior, which could help optimize the balanced coac-
tivation of scapular muscles.>’ In addition, similar to another Chinese
mind-body exercise, Tai Chi, Yi Jin Bang may activate neuroendocrine
and autonomic functioning and navigate neurochemical and analgesic
pathways by eliciting behavioral responses, which in turn may modulate
the inflammatory response of the immune system and modify suscepti-
bility to chronic pain.*® 2

Home-based Yi Jin Bang and conventional exercise programs can be
safely prescribed to people with subacromial pain syndrome, as we did
not observe any intervention-related adverse events or dropouts. We
discovered that Yi Jin Bang and conventional exercises have no differ-
ence in the improvements of pain, disability, shoulder mobility, shoul-
der strength, and quality of life for people with subacromial pain
syndrome. This suggests that Yi Jin Bang can be used as an alternative
exercise modality for managing subacromial pain syndrome. Many
middle-aged and old adults may be averse to conventional exercises
because of physical limitations or comorbidities.”> As a gentle,
low-impact mind-body exercise, Yi Jin Bang is more suitable and
acceptable to them. For people without physical limitations or comor-
bidities, the choice of Yi Jin Bang or conventional exercises should be
based on preferences. Some people may prefer to learn the skills of
strengthening exercises and the sensation of sustained stretching,
whereas others may prefer the relaxed and gentle nature of the Yi Jin
Bang. People could find one therapeutic intervention easier to learn than
others if it is chosen based on their preferences. As a result, they could
move more quickly to an independent home-based training program
with fewer supervised one-on-one sessions to reduce medical expenses.

Recent trials reported that exercise alone or combined with educa-
tion did not offer additional benefits in improvements of symptoms and
function compared with education alone for people with subacromial
pain syndrome.***> Education related to pain and activity management
may provide an interesting stand-alone therapeutic intervention for
people with subacromial pain syndrome. However, the exercise pro-
grams used in these two trials only involved conventional exercises. ***°
Thus, the effects of education compared with Yi Jin Bang on symptoms
and function for people with subacromial pain syndrome are unknown,
and this needs to be further investigated by comparing education to Yi
Jin Bang.

This study had several limitations. Firstly, owing to the nature of the
intervention, it was not possible to blind the participants, instructors,
and physiotherapists to the treatment allocation, which could introduce
performance bias. Secondly, instead of using passive control, we directly
compared the effectiveness of two interventions that improve sub-
acromial pain syndrome. Our pilot study reported superior effects of
both Yi Jin Bang and conventional exercises compared to passive control
after 10 weeks of intervention; this was the rationale for not including a
passive control group. Thirdly, we included corticosteroid injection
within the last month as a participant exclusion criterion; however, the
effects of corticosteroid injection may not wear off after 1 month. Lastly,
this study lacks follow-up assessments; thus, the maintenance effects of
Yi Jin Bang are unknown. Further studies are warranted to assess the
maintenance effect of Yi Jin Bang compared with that of conventional
exercises.

5. Conclusion

The results of this randomized controlled trial demonstrate that Yi
Jin Bang provides equivalent improvements in terms of pain, disability,
shoulder mobility, shoulder strength, and quality of life with conven-
tional exercises for people with subacromial pain syndrome after 16
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Table 2
Summary statistics and results from generalized estimated equation analysis of primary and secondary outcomes (intention-to-treat analysis).
Outcome YJB group (n = 53) CE group (n = 52) Mean between- P value for P value for P value for
Mean (95% CI) Mean change from Mean (95% CI) Mean change from group difference interaction time effect  group
. ) (95% CI) effect effect
baseline (95% CI) baseline (95% CI)
Primary outcome
SPADI score (range, 0 t0100)
Baseline 26.69 NA 27.15 NA NA
(23.21-30.16) (23.09-31.20)
Week 4 19.27 —7.42 (—10.26 to 18.29 —8.86 (—12.07 to 0.98 (—4.19 to
(15.83-22.71) —4.58)*** (14.40-22.17) —5.65)*** 6.15)
Week 8 12.79 —13.90 (—17.08 to 11.95 —15.19 (—18.33 to 0.84 (—2.98 to 0.679 <0.001 0.675
(10.12-15.46) —10.72)*** (9.26-14.65) —12.05)*** 4.66)
Week 10.57 —16.12 (—18.96 to 8.84 (6.55-11.12) —18.31 (—21.68 to 1.74 (-1.49 to
12 (8.23-12.91) —13.28)*** —14.94)*** 4.97)
Week 7.49 (5.40-9.58) —19.20 (—22.00 to 7.35 (5.06-9.64) —19.80 (—23.17 to 0.14 (—2.96 to
16 —16.40)*** —16.43)*** 3.24)
Secondary outcomes
Pain intensity at rest (NRS score, 0 to 10)
Baseline 2.34 (1.91-2.77) NA 2.02 (1.56-2.48) NA NA
Week 4 1.47 (1.05-1.90) —0.87 (—1.36 to 1.47 (1.02-1.92) —0.55 (—0.98 to 0.01 (—0.62 to
—0.38)* —0.12)* 0.64)
Week 8 1.11 (0.69-1.53) —1.23 (-1.74 to 1.04 (0.67-1.42) —0.97 (-1.32 to 0.06 (—0.51 to 0.160 <0.001 0.597
—0.72)%** —0.62)*** 0.63)
Week 1.00 (0.64-1.36) —1.34 (-1.81 to 0.89 (0.54-1.25) —-1.12(-1.55to 0.10 (—0.41 to
12 —0.87)*** —0.69)*** 0.61)
Week 0.42 (0.19-0.65) —1.92 (-2.35to 0.60 (0.34-0.85) —0.17 (—0.52 to
16 —1.49)*** 0.18)
Pain intensity during activity (NRS score, 0 to 10)
Baseline 4.23 (3.80-4.65) NA 3.96 (3.49-4.43) NA
Week 4 3.16 (2.73-3.58) —1.07 (-1.56 to 3.08 (2.63-3.53) 0.08 (—0.55 to
—0.58)* 0.71)
Week 8 2.40 (1.93-2.87) —1.82(—2.43 to 2.21 (1.76-2.67) 0.19 (—0.46 to 0.942 <0.001 0.642
—1.21)%** —1.22)*** 0.84)
Week 2.05 (1.61-2.49) —2.18 (—2.69 to 1.62 (1.23-2.02) —2.34 (-2.77 to 0.43 (-0.16 to
12 —1.67)*** —1.91)*** 1.02)
Week 1.37 (1.05-1.70) —2.85(—3.28 to 1.26 (0.92-1.60) —2.70 (—3.17 to 0.11 (—0.36 to
16 —2.42)%** —2.23)*** 0.58)
Flexion ROM, degree
Baseline  145.09 NA 144.98 NA NA
(139.51-150.67) (138.81-151.15)
Week 4 155.50 10.40 150.88 5.90 (1.73-10.07)** 4.62 (—2.30 to
(151.28-159.72) (6.66-14.14)*** (145.39-156.37) 11.54)
Week 8 162.30 17.21 160.71 15.73 1.59 (—5.47 to 0.730 <0.001 0.229
(157.85-166.75) (12.72-21.70)*** (155.27-166.15) (11.07-20.39)*** 8.65)
Week 168.54 23.45 167.81 22.83 0.73 (—4.21 to
12 (165.07-172.02) (18.31-28.59)*** (164.29-171.33) (17.99-27.67)*** 5.67)
Week 170.19 25.09 169.37 24.39 0.81 (—3.87 to
16 (166.98-173.40) (20.01-30.17)*** (165.97-172.78) (19.08-29.70)*** 5.49)
Abduction ROM, degree
Baseline 143.17 NA 140.25 NA NA
(135.35-150.99) (132.45-148.05)
Week 4 156.80 13.63 154.06 13.81 2.74 (—6.79 to
(150.79-162.81) (8.46-18.80)*** (146.69-161.42) (8.03-19.59)*** 12.27)
Week 8 164.52 21.35 160.39 20.14 4.13 (-5.26 to 0.357 <0.001 0.331
(158.97-170.07) (14.74-27.96)*** (152.95-167.84) (14.18-26.10)*** 13.52)
Week 170.58 27.41 169.51 29.26 1.07 (—5.30 to
12 (166.46-174.69) (19.94-34.88)*** (164.62-174.40) (23.22-35.30)*** 7.44)
Week 172.27 29.10 172.85 32.60 —0.58 (—5.77 to
16 (168.75-175.79) (21.85-36.35)*** (169.08-176.62) (26.09-39.11)*** 4.61)
Internal rotation ROM, degree
Baseline  61.11 NA 63.21 NA NA
(57.19-65.03) (58.78-67.64)
Week 4 67.32 6.20 (3.22-9.18)*** 71.17 7.95 (4.56-11.34)*** —3.85(—9.14 to
(63.43-71.20) (67.59-74.74) 1.44)
Week 8 76.62 15.50 76.30 13.09 0.32 (—4.27 to 0.134 <0.001 0.205
(73.36-79.87) (12.09-18.91)*** (73.16-79.44) (9.44-16.74)*** 4.91)
Week 80.08 18.96 80.76 17.55 —0.68 (—4.48 to
12 (77.44-82.72) (15.57-22.35)*** (78.02-83.50) (13.79-21.31)*** 3.12)
Week 82.90 21.79 82.80 19.59 0.10 (—3.25 to
16 (80.69-85.12) (18.38-25.20)*** (80.30-85.31) (16.12-23.06)*** 3.45)
External rotation ROM, degree
Baseline  58.13 NA 55.88 NA NA
(52.88-63.39) (50.72-61.05)
Week 4 65.52 7.39 (4.31-10.47)*** 64.71 8.83 (4.97-12.69)*** 0.80 (—5.79 to
(61.10-69.93) (59.80-69.63) 7.39)
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Outcome YJB group (n = 53) CE group (n = 52) Mean between- P value for P value for P value for
group difference interaction time effect group
Mean (95% CI) Mean change from Mean (95% CI) Mean change from
. ) (95% CI) effect effect
baseline (95% CI) baseline (95% CI)
Week 8 71.37 13.24 72.28 16.39 —0.90 (-7.27 to 0.183 <0.001 0.880
(67.24-75.50) (9.30-17.18)*** (67.42-77.13) (12.78-20.00)*** 5.47)
Week 75.63 17.50 76.30 20.42 —0.67 (—6.10 to
12 (72.06-79.21) (13.50-21.50)*** (72.18-80.43) 4.76)
Week 79.52 21.39 80.41 —0.89 (-5.91 to
16 (76.28-82.77) (17.14-25.64)*** (76.57-84.25) (20.98-28.08)*** 4.13)
Back scratch test score, cm
Baseline  0.72 (—1.62 to NA 2.37 (0.74-3.99) NA NA
3.05)
Week 4 1.52 (-0.74 to 0.80 (—0.32 to 1.92) 2.79 (1.22-4.35) 0.42 (—0.46 to 1.30) —1.27 (—4.01 to
3.78) 1.47)
Week 8 2.21 (0.12-4.30) 1.50 (0.36-2.64)** 3.34 (1.72-4.96) 0.98 (—0.12 to 2.08) -1.13 (-3.78 to 0.314 <0.001 0.525
1.52)
Week 3.01 (1.04-4.99) 2.30 (1.07-3.54) 4.24 (2.76-5.71) 1.87 (0.77-2.97)*** —1.22 (-3.67 to
12 1.23)
Week 3.91 (1.86-5.95) 3.19 (1.97-4.41)*** 4.64 (3.18-6.09) 2.27 (1.19-3.35)*** —0.74 (-3.25 to
16 1.77)
Flexion strength, kg
Baseline  9.45 (7.81-11.10) NA 8.76 (7.05-10.48) NA NA
Week 4 11.46 2.01 (1.38-2.64)*** 10.76 2.00 (1.24-2.76)*** 0.70 (—1.87 to
(9.58-13.33) (9.01-12.51) 3.27)
Week 8 12.38 2.93 (2.11-3.75)*** 12.07 3.31 (2.29-4.33)*** 0.31 (—2.28 to 0.249 <0.001 0.691
(10.54-14.22) (10.26-13.89) 2.90)
Week 12.79 3.34 (2.50-4.18)*** 12.59 3.82 (2.78-4.86)*** 0.21 (—-2.26 to
12 (10.99-14.60) (10.90-14.28) 2.68)
Week 13.99 4.54 (3.70-5.38)*** 14.04 5.28 (4.10-6.46)*** —0.05 (—2.56 to
16 (12.21-15.77) (12.25-15.83) 2.46)
Abduction strength, kg
Baseline  8.95 (7.55-10.35) NA 8.01 (6.44-9.59) NA NA
Week 4 10.68 1.73 (1.13-2.35)*** 10.10 2.09 (1.37-2.79)*** 0.58 (—1.68 to
(9.08-12.29) (8.48-11.71) 2.86)
Week 8 11.59 2.65 (1.85-3.39)*** 11.35 3.34 (2.33-4.37)*** 0.24 (—2.01 to 0.041 <0.001 0.837
(10.01-13.18) (9.79-12.91) 2.41)
Week 11.91 2.96 (2.10-3.74)*** 12.08 4.07 (2.96-5.08)*** —0.18 (—2.36 to
12 (10.34-13.47) (10.56-13.60) 2.04)
Week 12.92 3.97 (3.21-4.69)*** 13.25 5.23 (4.10-6.30)*** —0.32 (-2.52to
16 (11.36-14.49) (11.67-14.82) 1.90)
Internal rotation strength, kg
Baseline ~ 7.03 (6.05-8.01) NA 6.46 (5.58-7.34) NA NA
Week 4 8.38 (7.28-9.48) 1.35 (0.84-1.86)*** 7.88 (6.98-8.78) 1.42 (0.93-1.91)*** 0.50 (—0.91 to
1.91)
Week 8 9.35 (8.24-10.47) 2.32 (1.71-2.93)*** 8.86 (7.85-9.87) 2.40 (1.87-2.93)*** 0.49 (—1.02 to 0.519 <0.001 0.857
2.00)
Week 10.09 3.06 (2.49-3.63)*** 9.69 (8.68-10.70) 3.23 (2.70-3.76)*** 0.40 (—1.07 to
12 (9.00-11.17) 1.87)
Week 10.80 3.77 (3.18-4.36)*** 10.52 4.06 (3.37-4.75)*** 0.28 (—1.29 to
16 (9.67-11.93) (9.44-11.60) 1.85)
External rotation strength, kg
Baseline  6.44 (5.54-7.34) NA 6.19 (5.28-7.09) NA NA
Week 4 7.24 (6.27-8.21) 0.80 (0.39-1.21)*** 6.84 (5.95-7.74) 0.66 (0.15-1.17)* 0.40 (—0.91 to
1.71)
Week 8 8.20 (7.17-9.22) 1.75 (1.20-2.30)*** 8.23 (7.20-9.26) 2.05 (1.50-2.60)*** —0.04 (-1.49 to 0.420 <0.001 0.767
1.41)
Week 9.18 (8.16-10.20) 2.74 (2.15-3.33)*** 9.18 (8.10-10.26) 2.99 (2.44-3.54)*** 0.01 (—1.48 to
12 1.50)
Week 10.12 3.68 (3.11-4.25)*** 10.10 3.92 (3.21-4.63)*** 0.02 (-1.51 to
16 (9.10-11.15) (8.97-11.24) 1.55)
EQ-5D-5L index score (range, —0.86 to 1.0)
Baseline  0.82 (0.79-0.86) NA 0.83 (0.80-0.86) NA NA
Week 4 0.84 (0.81-0.87) 0.02 (—0.02 to 0.06) 0.82 (0.79-0.85) —0.01 (-0.05t0 0.03)  0.02 (—0.02 to
0.06)
Week 8 0.86 (0.83-0.89) 0.04 (0.00-0.08)* 0.88 (0.85-0.90) 0.05 (0.01-0.09)* —0.02 (—0.06 to 0.536 <0.001 0.686
0.02)
Week 0.88 (0.86-0.91) 0.06 (0.02-0.10)** 0.90 (0.87-0.92) 0.07 (0.03-0.11)*** —0.01 (—0.05 to
12 0.03)
Week 0.90 (0.87-0.93) 0.08 (0.04-0.12)*** 0.90 (0.88-0.93) 0.08 (0.04-0.12)*** 0.00 (—0.04 to
16 0.04)
EQ-5D-5L VAS score (range, 0 to 100)
Baseline  75.25 NA 78.10 NA NA
(72.13-78.36) (75.28-80.92)
Week 4 77.80 2.56 (—0.14 to 5.26) 79.55 1.46 (—1.09 to 4.01) —1.75 (-5.89 to
(74.77-80.84) (76.88-82.23) 2.39)
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Outcome YJB group (n = 53) CE group (n = 52) Mean between- P value for P value for P value for
group difference interaction time effect  group
Mean (95% CI) Mean change from Mean (95% CI) Mean change from
. ) (95% CI) effect effect
baseline (95% CI) baseline (95% CI)
Week 8 80.90 5.66 (2.23-9.09)** 80.29 2.19 (—0.22 to 4.60) 0.61 (—3.56 to 0.035 0.001 0.338
(77.84-83.96) (77.52-83.06) 4.78)
Week 81.69 6.45 (3.37-9.53)*** 82.33 4.23 (1.13-7.33)** —0.63 (—4.59 to
12 (78.78-84.61) (79.57-85.08) 3.33)
Week 84.01 8.77 (5.85-11.69)*** 82.33 4.24 (1.12-7.36)** 1.68 (—2.22 to
16 (81.45-86.58) (79.42-85.25) 5.58)

Abbreviations: BMI, body mass index; CE, conventional exercise; CI, confidence interval; EQ-5D-5L, EuroQol-5 Dimension-5 Level; NA, not applicable; NRS, numeric
rating scale; ROM, range of motion; SPADI, Shoulder Pain and Disability Index; VAS, visual analogue scale; YJB, Yi Jin Bang.
A higher score indicates a better state for all measures except for NRS and SPADIL

Mean differences between groups were adjusted for the baseline measurement.
*Significant within-group change from baseline (p < 0.05).

** Significant within-group change from baseline (p < 0.01).

***Gignificant within-group change from baseline (p < 0.001).
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Fig. 2. Changes in mean Shoulder Pain and Disability Index (SPADI) scores
(95% confidence interval) for the two groups over time.

weeks of intervention. Therefore, Yi Jin Bang can be considered an
effective alternative therapeutic option for subacromial pain syndrome.

Author statement

Jinde Liu: Conceptualization, Methodology, Formal analysis,
Investigation, Writing - Original Draft; Stanley Sai-chuen Hui:
Conceptualization, Methodology, Resources, Writing - Review & Edit-
ing, Supervision; Yijian Yang: Investigation, Writing - Review & Edit-
ing; Cindy Hui-ping Sit: Writing - Review & Editing.

Funding statement

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Declaration of competing interest

The authors have no conflicts of interest to disclose.
Acknowledgment

The authors thank all the individuals who participated in this study.
Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.

243

org/10.1016/j.jesf.2024.03.007.

References

1. van der Heijden GJ. Shoulder disorders: a state-of-the-art review. Baillieres Best Pract
Res Clin Rheumatol. 1999;13(2):287-309. https://doi.org/10.1053/berh.1999.0021.

2. Mitchell C, Adebajo A, Hay E, et al. Shoulder pain: diagnosis and management in
primary care. BMJ. 2005;331(7525):1124-1128. https://doi.org/10.1136/
bmj.331.7525.1124.

3. Engebretsen K, Grotle M, Bautz-Holter E, et al. Radial extracorporeal shockwave
treatment compared with supervised exercises in patients with subacromial pain
syndrome: single blind randomised study. BMJ. 2009;339:b3360. https://doi.org/
10.1136/bmj.b3360.

4. Pieters L, Lewis J, Kuppens K, et al. An update of systematic reviews examining the
effectiveness of conservative physical therapy interventions for subacromial
shoulder pain. J Orthop Sports Phys Ther. 2020;50(3):131-141. https://doi.org/
10.2519/jospt.2020.8498.

5. Liaghat B, Ussing A, Petersen BH, et al. Supervised training compared with no
training or self-training in patients with subacromial pain syndrome: a systematic
review and meta-analysis. Arch Phys Med Rehabil. 2021;102(12):2428-2441.
https://doi.org/10.1016/j.apmr.2021.03.027.

6. Saltychev M, Adrimaa V, Virolainen P, et al. Conservative treatment or surgery for
shoulder impingement: systematic review and meta-analysis. Disabil Rehabil. 2015;
37(1):1-8. https://doi.org/10.3109/09638288.2014.907364.

7. Greenberg DL. Evaluation and treatment of shoulder pain. Med Clin. 2014;98(3):
487-504. https://doi.org/10.1016/j.mcna.2014.01.016.

8. Kulkarni R, Gibson J, Brownson P, et al. Subacromial shoulder pain. Shoulder Elbow.
2015;7(2):135-143. https://doi.org/10.1177/1758573215576456.

9. Steuri R, Sattelmayer M, Elsig S, et al. Effectiveness of conservative interventions

including exercise, manual therapy and medical management in adults with

shoulder impingement: a systematic review and meta-analysis of RCTs. Br J Sports

Med. 2017;51(18):1340-1347. https://doi.org/10.1136/bjsports-2016-096515.

Haik MN, Alburquerque-Sendin F, Moreira RF, et al. Effectiveness of physical

therapy treatment of clearly defined subacromial pain: a systematic review of

randomised controlled trials. Br J Sports Med. 2016;50(18):1124-1134. https://doi.
org/10.1136/bjsports-2015-095771.

Littlewood C, May S, Walters S. A review of systematic reviews of the effectiveness

of conservative interventions for rotator cuff tendinopathy. Shoulder Elbow. 2013;5

(3):151-167. https://doi.org/10.1111/sae.12009.

Liu J, Hui SS, Yang Y, et al. Effectiveness of home-based exercise for nonspecific

shoulder pain: a systematic review and meta-analysis. Arch Phys Med Rehabil. 2022;

103(10):2036-2050. https://doi.org/10.1016/j.apmr.2022.05.007.

Christiansen DH, Hjort J. Group-based exercise, individually supervised exercise and

home-based exercise have similar clinical effects and cost-effectiveness in people

with subacromial pain: a randomised trial. J Physiother. 2021;67(2):124-131.
https://doi.org/10.1016/j.jphys.2021.02.015.

Hui SS, Liu J, Yang YJ, et al. Yi Jin Bang exercise versus usual exercise therapy to

treat subacromial pain syndrome: a pilot randomised controlled trial. Res Sports

Med. 2023;31(6):846-858. https://doi.org/10.1080/15438627.2022.2052070.

Schulz KF, Altman DG, Moher D. CONSORT 2010 statement: updated guidelines for

reporting parallel group randomised trials. BMJ. 2010;340:¢332. https://doi.org/

10.1136/bmj.c332.

McClure PW, Bialker J, Neff N, et al. Shoulder function and 3-dimensional

kinematics in people with shoulder impingement syndrome before and after a 6-

Week exercise program. Phys Ther. 2004;84(9):832-848. https://doi.org/10.1093/

DPtj/84.9.832.

Roach KE, Budiman-Mak E, Songsiridej N, et al. Development of a shoulder pain and

disability index. Arthritis Care Res. 1991;4(4):143-149. https://doi.org/10.1002/

art.1790040403.

Roy JS, MacDermid JC, Woodhouse LJ. Measuring shoulder function: a systematic

review of four questionnaires. Arthritis Rheum. 2009;61(5):623-632. https://doi.

org/10.1002/art.24396.

10.

11.

12.

13.

14.

15.

16.

17.

18.


https://doi.org/10.1016/j.jesf.2024.03.007
https://doi.org/10.1016/j.jesf.2024.03.007
https://doi.org/10.1053/berh.1999.0021
https://doi.org/10.1136/bmj.331.7525.1124
https://doi.org/10.1136/bmj.331.7525.1124
https://doi.org/10.1136/bmj.b3360
https://doi.org/10.1136/bmj.b3360
https://doi.org/10.2519/jospt.2020.8498
https://doi.org/10.2519/jospt.2020.8498
https://doi.org/10.1016/j.apmr.2021.03.027
https://doi.org/10.3109/09638288.2014.907364
https://doi.org/10.1016/j.mcna.2014.01.016
https://doi.org/10.1177/1758573215576456
https://doi.org/10.1136/bjsports-2016-096515
https://doi.org/10.1136/bjsports-2015-095771
https://doi.org/10.1136/bjsports-2015-095771
https://doi.org/10.1111/sae.12009
https://doi.org/10.1016/j.apmr.2022.05.007
https://doi.org/10.1016/j.jphys.2021.02.015
https://doi.org/10.1080/15438627.2022.2052070
https://doi.org/10.1136/bmj.c332
https://doi.org/10.1136/bmj.c332
https://doi.org/10.1093/ptj/84.9.832
https://doi.org/10.1093/ptj/84.9.832
https://doi.org/10.1002/art.1790040403
https://doi.org/10.1002/art.1790040403
https://doi.org/10.1002/art.24396
https://doi.org/10.1002/art.24396

J. Liu et al.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Bot SD, Terwee CB, van der Windt DA, et al. Clinimetric evaluation of shoulder
disability questionnaires: a systematic review of the literature. Ann Rheum Dis. 2004;
63(4):335-341. https://doi.org/10.1136/ard.2003.007724.

MacDermid JC, Solomon P, Prkachin K. The Shoulder Pain and Disability Index
demonstrates factor, construct and longitudinal validity. BMC Muscoskel Disord.
2006;7:12. https://doi.org/10.1186/1471-2474-7-12.

Michener LA, Leggin BG. A review of self-report scales for the assessment of
functional limitation and disability of the shoulder. J Hand Ther. 2001;14(2):68-76.
https://doi.org/10.1016/50894-1130(01)80036-3.

Mintken PE, Glynn P, Cleland JA. Psychometric properties of the shortened
disabilities of the arm, shoulder, and hand questionnaire (QuickDASH) and numeric
pain rating scale in patients with shoulder pain. J Shoulder Elbow Surg. 2009;18(6):
920-926. https://doi.org/10.1016/j.jse.2008.12.015.

Granviken F, Vasseljen O. Home exercises and supervised exercises are similarly
effective for people with subacromial impingement: a randomised trial. J Physiother.
2015;61(3):135-141. https://doi.org/10.1016/j.jphys.2015.05.014.

Rikli RE, Jones CJ. Development and validation of a functional fitness test for
community-residing older adults. J Aging Phys Activ. 1999;7(2):129-161. https://
doi.org/10.1123/japa.7.2.129.

Burrus C, Deriaz O, Luthi F, et al. Role of pain in measuring shoulder strength
abduction and flexion with the Constant-Murley score. Ann Phys Rehabil Med. 2017;
60(4):258-262. https://doi.org/10.1016/j.rehab.2016.09.005.

McLaine SJ, Ginn KA, Fell JW, et al. Isometric shoulder strength in young swimmers.
J Sci Med Sport. 2018;21(1):35-39. https://doi.org/10.1016/j.jsams.2017.05.003.
Herdman M, Gudex C, Lloyd A, et al. Development and preliminary testing of the
new five-level version of EQ-5D (EQ-5D-5L). Qual Life Res. 2011;20(10):1727-1736.
https://doi.org/10.1007/s11136-011-9903-x.

Wong ELY, Ramos-Goni JM, Cheung AWL, et al. Assessing the use of a feedback
module to model EQ-5D-5L health states values in Hong Kong. Patient. 2018;11(2):
235-247. https://doi.org/10.1007/s40271-017-0278-0.

Graham JW, Olchowski AE, Gilreath TD. How many imputations are really needed?
Some practical clarifications of multiple imputation theory. Prev Sci. 2007;8(3):
206-213. https://doi.org/10.1007/s11121-007-0070-9.

Sterne JA, White IR, Carlin JB, et al. Multiple imputation for missing data in
epidemiological and clinical research: potential and pitfalls. BMJ. 2009;338, b2393.
https://doi.org/10.1136/bmj.b2393.

Beltran SP, Batista GA, Dos Passos MHP, et al. Effects of a workplace-based exercise
program on shoulder pain and function in fruit workers: a randomized controlled
trial. Work. 2024;77(4):1143-1151. https://doi.org/10.3233/wor-230085.

Clausen MB, Holmich P, Rathleff M, et al. Effectiveness of adding a large dose of
shoulder strengthening to current nonoperative care for subacromial impingement:
a pragmatic, double-blind randomized controlled trial (SExSI Trial). Am J Sports
Med. 2021;49(11):3040-3049. https://doi.org/10.1177/03635465211016008.

244

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Journal of Exercise Science & Fitness 22 (2024) 237-244

Berg OK, Paulsberg F, Brabant C, et al. High-intensity shoulder abduction exercise in
subacromial pain syndrome. Med Sci Sports Exerc. 2021;53(1):1-9. https://doi.org/
10.1249/mss.0000000000002436.

Gutiérrez Espinoza H, Araya-Quintanilla F, Pinto-Concha S, et al. Specific versus
general exercise programme in adults with subacromial impingement syndrome: a
randomised controlled trial. BMJ Open Sport Exerc Med. 2023;9(3), e001646.
https://doi.org/10.1136/bmjsem-2023-001646.

Eraslan L, Yar O, Ergen FB, et al. Utilizing scapula retraction exercises with or
without glenohumeral rotational exercises with a gradual progression for
subacromial pain syndrome. Sport Health. 2024;16(1):97-108. https://doi.org/
10.1177/19417381231155190.

Berckmans KR, Castelein B, Borms D, et al. Rehabilitation exercises for dysfunction
of the scapula: exploration of muscle activity using fine-wire EMG. Am J Sports Med.
2021;49(10):2729-2736. https://doi.org/10.1177/03635465211025002.

Kibler WB, Ludewig PM, McClure PW, et al. Clinical implications of scapular
dyskinesis in shoulder injury: the 2013 consensus statement from the ’Scapular
Summit’. Br J Sports Med. 2013;47(14):877-885. https://doi.org/10.1136/bjsports-
2013-092425.

Kibler WB, Sciascia A. Current concepts: scapular dyskinesis. Br J Sports Med. 2010;
44(5):300-305. https://doi.org/10.1136/bjsm.2009.058834.

Liu J, Hui SS, Yang Y, et al. Scapular kinematics and muscle activity during Yi Jin
Bang exercises. Front Physiol. 2023;14, 1169092. https://doi.org/10.3389/
fphys.2023.1169092.

Wang C, Schmid CH, Iversen MD, et al. Comparative effectiveness of Tai Chi versus
physical therapy for knee osteoarthritis: a randomized trial. Ann Intern Med. 2016;
165(2):77-86. https://doi.org/10.7326/M15-2143.

Morgan N, Irwin MR, Chung M, et al. The effects of mind-body therapies on the
immune system: meta-analysis. PLoS One. 2014;9(7), e100903. https://doi.org/
10.1371/journal.pone.0100903.

Irwin MR, Cole SW. Reciprocal regulation of the neural and innate immune systems.
Nat Rev Immunol. 2011;11(9):625-632. https://doi.org/10.1038/nri3042.

Siu PM, Yu AP, Chin EC, et al. Effects of Tai Chi or conventional exercise on central
obesity in middle-aged and older adults: a three-group randomized controlled trial.
Ann Intern Med. 2021;174(8):1050-1057. https://doi.org/10.7326/m20-7014.
Dubé MO, Desmeules F, Lewis JS, et al. Does the addition of motor control or
strengthening exercises to education result in better outcomes for rotator cuff-
related shoulder pain? A multiarm randomised controlled trial. Br J Sports Med.
2023;57(8):457-463. https://doi.org/10.1136/bjsports-2021-105027.

Hopewell S, Keene DJ, Marian IR, et al. Progressive exercise compared with best
practice advice, with or without corticosteroid injection, for the treatment of
patients with rotator cuff disorders (GRASP): a multicentre, pragmatic, 2 x 2
factorial, randomised controlled trial. Lancet. 2021;398(10298):416-428. https://
doi.org/10.1016/50140-6736(21)00846-1.


https://doi.org/10.1136/ard.2003.007724
https://doi.org/10.1186/1471-2474-7-12
https://doi.org/10.1016/s0894-1130(01)80036-3
https://doi.org/10.1016/j.jse.2008.12.015
https://doi.org/10.1016/j.jphys.2015.05.014
https://doi.org/10.1123/japa.7.2.129
https://doi.org/10.1123/japa.7.2.129
https://doi.org/10.1016/j.rehab.2016.09.005
https://doi.org/10.1016/j.jsams.2017.05.003
https://doi.org/10.1007/s11136-011-9903-x
https://doi.org/10.1007/s40271-017-0278-0
https://doi.org/10.1007/s11121-007-0070-9
https://doi.org/10.1136/bmj.b2393
https://doi.org/10.3233/wor-230085
https://doi.org/10.1177/03635465211016008
https://doi.org/10.1249/mss.0000000000002436
https://doi.org/10.1249/mss.0000000000002436
https://doi.org/10.1136/bmjsem-2023-001646
https://doi.org/10.1177/19417381231155190
https://doi.org/10.1177/19417381231155190
https://doi.org/10.1177/03635465211025002
https://doi.org/10.1136/bjsports-2013-092425
https://doi.org/10.1136/bjsports-2013-092425
https://doi.org/10.1136/bjsm.2009.058834
https://doi.org/10.3389/fphys.2023.1169092
https://doi.org/10.3389/fphys.2023.1169092
https://doi.org/10.7326/M15-2143
https://doi.org/10.1371/journal.pone.0100903
https://doi.org/10.1371/journal.pone.0100903
https://doi.org/10.1038/nri3042
https://doi.org/10.7326/m20-7014
https://doi.org/10.1136/bjsports-2021-105027
https://doi.org/10.1016/s0140-6736(21)00846-1
https://doi.org/10.1016/s0140-6736(21)00846-1

	Effects of Yi Jin Bang versus conventional exercise therapy in people with subacromial pain syndrome: A randomized controll ...
	1 Introduction
	2 Methods
	2.1 Study design
	2.2 Participants, randomization, and masking
	2.3 Interventions
	2.4 Outcome measures
	2.5 Statistical analysis
	2.6 Sample size estimation

	3 Results
	3.1 Primary outcome
	3.2 Secondary outcomes

	4 Discussion
	5 Conclusion
	Author statement
	Funding statement
	Declaration of competing interest
	Acknowledgment
	Appendix A Supplementary data
	References


