
Musculoskeletal

Research Paper

Shoulder pain across more movements is not
related to more rotator cuff tendon findings in
people with chronic shoulder pain diagnosed with
subacromial pain syndrome
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Abstract
Introduction: People with chronic shoulder pain commonly report pain during armmovements in daily-life activities. Pain related to
movement is commonly viewed as an accurate representation of tissue damage. Thus, when a person reports pain across a variety
of movements, this is often understood as indicative of greater damage.
Objectives:Weaimed to investigate if movement-related pain that occurs across awider variety ofmovementswas associatedwith
the number or severity of rotator cuff tendons reported as abnormal on a magnetic resonance imaging (MRI). To answer this
question, this study was designed in 3 phases.
Methods: We recruited 130 individuals with chronic shoulder pain diagnosed with subacromial pain syndrome. First, a list of daily
functional activities commonly reported as painful by people with chronic shoulder pain was generated from 3 well-established outcome
measureswith 30 individuals and ameasurement tool was developedwith data from further 100 individuals, which demonstrated to have
acceptable content validity, construct validity, internal consistency, interrater reliability, and structural validity.Multiple linear regressionwas
then used to evaluate the hypotheses of the study. A direct acyclic graph was used to select variables for linear regression modelling.
Results: There was no association between movement-related pain occurrence across movements and the MRI findings.
Conclusion: Our study provides evidence that neither the number of rotator cuff tendons reported as abnormal nor the severity of
each tendon imaging finding were associated with pain occurrence across movements and activities commonly perceived as
painful by people with chronic shoulder pain.

Keywords: Chronic pain, Shoulder pain, Subacromial pain syndrome, Rotator cuff

1. Introduction

People with chronic shoulder pain commonly report pain during
daily activities that require arm movements such as reaching to
grasp objects or carry weights, which affects daily life and is often

a reason for care seeking. These symptoms are commonly
diagnosed as subacromial pain (formerly impingement) syn-
drome associated with rotator cuff tendinopathy or tear,56 and
clinicians often base their clinical judgements on reports of pain
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with movement, either looking at patterns of movement and
similarities among the painful movements and activities or by
doing provocative movements in an attempt to investigate the
underlying mechanical causes of pain.7,21,24,26,42,54

Although general measures of shoulder pain intensity are poorly
correlated with radiological imaging and pathoanatomical diagno-
sis,4,12,28,29,36,40,43,55 the association between tissue damage and
movement-related pain in subjects with shoulder pain was not
properly investigated. To date, the available studies rely on general
pain-intensity measures that fail to assess the variability of pain
reports during daily life activities of individuals with chronic shoulder
pain (ie, the intensity of the pain across different activities), which
would provide a more in-depth perception of the pain experience of
these individuals. In addition, although the relationship between pain
and structural pathology is poor, there is a wide view that more pain
or pain in more movements is an accurate measure of more tissue
damage (eg, more rotator cuff tendons are damaged)5,10,11,19 or
more severe tissue damage (eg, partial or full-thickness tear).6

Therefore, the aim of this study was to verify if movement-
related pain that occurs across a wider variety of activities
commonly perceived as painful by people with chronic shoulder
pain was associated with the number or severity of rotator cuff
radiological findings on a magnetic resonance imaging (MRI).
Based on the current state of the art, we hypothesized that
movement-related pain that occurs across a wider variety of
activities would not be associated with the number or severity of
rotator cuff MRI findings. To verify these hypotheses, this study
was designed in 3 subsequent phases that were aimed to select
the activities commonly perceived as painful, develop and
evaluate the measurement properties of a measurement tool
that assesses the pain occurrence across clinically relevant arm
movements, and verify the hypothesis of this study through an
analysis of the data collected in phase 2.

2. Materials and methods

2.1. Study design

A cross-sectional study of 3 phases was conducted. In phase 1, 30
peoplewith subacromial pain syndromewere recruited to determine
what would be clinically relevant arm movements and activities that
were most commonly reported and associated with pain during
daily-life activities. Sixteenmovements related to reaching, grasping,
and hand manipulations with the upper limbs were initially selected
from 3 well-established outcome measures, namely, the
Constant–Murley,2 Shoulder Pain and Disability Index,27 and
American Shoulder and Elbow Surgeons Questionnaire.1 Using a
90% concordance rate of agreement among participants, 10 ac-
tivities were selected as the most commonly reported and pain
provoking activities for people with shoulder pain: unilateral and bi-
lateral reach at 60˚, 90˚, and 120˚ of flexion; hand to mouth, head,
and back pocket of the pants; and hold 4 kg with the affected limb
next to the body. From now on, these activities will be referred to as
“clinically relevant arm movements” for people with shoulder pain.

In phase 2, 100 peoplewith chronic shoulder pain diagnosedwith
subacromial pain syndrome were recruited to develop and evaluate
the measurement properties of a measurement tool that assesses
the pain occurrence across clinically relevant arm movements
selected in the first phase. In phase 3, the hypotheses of this study
were verified through an analysis of the data collected in phase 2.
The full description of the content validity conducted in the first phase
and of the measurement tool development and properties testing
conducted in the second phase is presented in the supplementary
materials (available at http://links.lww.com/PR9/A142).

2.2. Participants

We included in the study 130 individuals with chronic shoulder pain
(ie, pain for at least 3months) located in the anteroproximal region of
the shoulder, diagnosed with subacromial pain syndrome by a
combination of clinical examination with positive results for 3 of 5
subacromial pain syndrome tests: (1) Neer, (2) Hawkins–Kennedy,
(3) painful arc, (4) pain or weakness resistant to external rotation, and
(5) Jobe.34 Patients in care in the shoulder and elbow Medical De-
partment of the Orthopedic Institute of the Clinical Hospital of São
Paulo (Brazil) aged between 40 and 65 year old, sedentary, symp-
tomatic (ie, presenting shoulder pain during movements) with a
history of traumatic or insidious onset, were consecutively invited
over a period of 3 months to participate in the study.

Exclusion criteria included cognitive impairment identified with
the Mini-Mental State Examination, use of medications for pain
control in the last 24 hours before the evaluation, neurological
diseases, limited shoulder passive range of motion (for external
rotation,30˚ and elevation,150˚), and previous surgeries in the
shoulder and rheumatic diseases.

This study was approved by the Ethics Committee on Human
Researchof thePsychology Institute [CAAE49635115.5.0000.5561].
All participants signed the informed consent form.

2.3. Outcome variable

The outcome variable of this study was pain occurrence across
clinically relevant arm movements and activities, assessed by the
measurement tool developed during the second phase of this
study, named the Movement-related Pain Distribution Scale—
Shoulder (MRPDS). The main outcome of the MRPDS is a score
based on the pain a person experienced during the execution of
10 different activities commonly reported as painful by people
with chronic shoulder pain (eg, reaching movements and placing
the hand in the back pocket of the pants).

The MRPDS provides an index of the relationship between
movement and pain. The index informs onwhether pain occurrence
is more widespread across activities (eg, pain experienced across
most activities of the scale) or whether pain occurrence is more
specific to certain movements (eg, pain experienced across fewer
activities of the scale). The index also informs on the variability of pain
intensity across the activities, whether the pain is of similar intensity
across more activities (ie, widespread) or of higher intensity or more
varied intensity across fewer activities (ie, specific). Index scores
closer to “0” indicate that participants reported pain of similar
intensity across more activities. By contrast, higher index scores
indicate that participants reported pain of higher intensity or more
varied intensity across fewer activities. For a better visualization of the
MRPDS and to offer clarity of its interpretation, see Figure 1.

The floor score of theMRPDS is 0 (ie, whichwould be the score
for a patient without movement-related pain), but it has no ceiling
as several other ratio scales.46–48 Measurement properties
analyses showed acceptable content validity, construct validity,
internal consistency, interrater reliability, and structural validity.
For more details of the MRPDS, see the supplementary material
(available at http://links.lww.com/PR9/A142).

2.4. Independent variables

Questionnaires were used to collect sociodemographic data
(age, sex, ethnicity, years of study, and working status) and pain-
related variables (number of other musculoskeletal complaints,
side of the painful limb, symptoms onset, and duration of
symptoms).
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For the assessment of pain intensity, we used a 10 cm Visual
Analogue Scale (VAS) with the left extremity labeled as “no pain”
and the right as “worst pain possible.”50 The VAS was
administered before the MRPDS, and the patients were asked
to rate their level of overall pain in the shoulder based on their
symptoms at the time of the evaluation.

Shoulder imaging findings (number of rotator cuff tendons
reported as abnormal on a diagnostic scan and the severity of the
long head of the biceps, supraspinatus, infraspinatus, and
subscapularis tear) were collected and analyzed by 1 radiologist
physician with 14 years of experience from the MRI in the medical
profile of each participant. The severity of the cuff tendons tears
was classified according to a descriptive analysis as normal,
tendinopathy, partial thickness tear, and full-thickness tear,
whereas the scale used for long head of the biceps pathology
was normal, subluxation, dislocation, and full-thickness tear.

The MRI reporting was performed as per usual radiological
reporting of the shoulder region. This physician was not involved
in the study and was blind for the clinical status of these patients.
The time elapsed between the performed MRI and study
examination ranged from 4 weeks to 3 months.

2.5. Statistical analysis

According to a sample size calculation using G*POWER, 100
participants were needed to be included for a power of 0.80% and
95% of statistical significance (a5 0.05) to detect a 0.12 effect size
among the 5 shoulder imaging findings defined as independent
variables (ie, number of rotator cuff tendons reported as abnormal,
severity of the tendons supraspinatus, infraspinatus, subscapularis,
and long head of the biceps imaging finding) and the dependent
variable in a multiple linear regression analysis. This sample size is
also sufficient for the measurement properties analysis (available in
the supplementary file, available at http://links.lww.com/PR9/A142)
according to recommendations of the “Quality criteria for measure-
ment properties of health status questionnaires.”52

Two multiple linear regression analysis were conducted to
estimate the association between the shoulder imaging findings,

pain intensity, and pain during rest with movement-related pain
distribution. The dependent variable was the score of the
MRPDS. The 2 regression models were built according to the
conceptual framework depicted in Figure 2.

To estimate the relationship between MRPDS and the other
variables, a parameter estimate (b) and confidence intervals (95%
CIs) were calculated using R Studio v1.1.414 (RStudio Team,
2018). First, univariate linear regressions were conducted
between each of the independent variables and the MRPDS.
The collinearity among variables was then assessed, but as no
strong correlation between variables was found, all the hypoth-
esized variables were included in the final models. When subjects
present with bilateral shoulder pain, the data from the dominant
side were used in the regression models.

The adjusted coefficient of determination (R2), a proportional
measure indicating the amount of variation in outcome explained
by the models, is presented. Sensitivity analysis was conducted
to verify the effect of other measured possible confounding
variables (eg, sex and age). The homoscedasticity of the final
models and models diagnosis (ie, outliers, aberrant, and leverage
points) were verified through visual inspection.

3. Results

The participants’ characteristics are presented in Table 1, and
the b weights of the univariate and multiple regression analyses
are presented in Table 2. A negative b refers to smaller MRPDS
scores (more widespread movement-related pain occurrence
across activities), and a positive b refers to higher MRPDS scores
(more specific movement-related pain occurrence across
activities).

During the univariate regression analyses, pain intensity (b52
0.2, P 5 0.001; 95% CI 20.31 to 20.05) and pain during rest
(b521.53, P, 0.001; 95% CI22.37 to20.7) were associated
withMRPDS. None of the independent variables were associated
with the MRPDS in model 1 (adjusted R2 5 0.01), whereas pain
during rest (b 5 21.68, P , 0.001; 95% CI 22.6 to 20.7) was
associated with MRPDS in model 2 (adjusted R2 5 0.13).

Figure 1. Illustration of the pain distribution across the movements of the scale of 2 subjects of this study. The z axis represents the self-reported pain; the first line
of the y axis represents the unilateral reach movements in 60˚, 90˚, and 120˚, respectively; the second line of the y axis represents the bilateral reach movements in
60˚, 90˚, and 120˚, respectively; the third line of the y axis represents themovements of drinking water, combing the hair and placing the hand in the back pocket of
the pants. In A, it is possible to observe that pain was perceived with high intensities during overhead reaching movements and while combing the hair. In B, pain
was perceived across most movements of the scale with similar pain intensities. Although the Movement-related Pain Distribution Scale—Shoulder (MRPDS) of
the first subject was 5 and of the second was 0.8, the Visual Analogue Scale of both were the same—6.8 cm.
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Sensitivity analysis suggested that model 2 was better
adjusted than the model 1 (F1,5 5 3.75, P , 0.001) and that
adjusting both models for other possible confounding variables
was not significant. We further tested the convergent fit indices of
the second multiple regression model with Bayesian Information
Criterion and Akaike Information Criterion, which suggested to
select just the variables pain intensity, pain during rest, and
number of tendons reported as abnormal. We created another
multiple regression analysis with these variables as independent
variables. This analysis suggested that pain during rest (b 5 2
1.4, P , 0.001; 95% CI 22.2 to 20.59) was associated with
MRPDS (adjusted R2 5 0.17), and no significant difference was
found with the second multiple regression model (F1,14 5 0.66,
P 5 0.79).

During model diagnosis, no aberrant and leverage points were
found; the residuals of both models were normally distributed,
and the error variance was homoscedastic.

4. Discussion

In this study, we investigated if movement-related pain occur-
rence across clinically relevant arm movements for people with
chronic shoulder pain diagnosed by an orthopedic surgeon as
subacromial pain syndrome was associated with the number of
rotator cuff tendons reported as abnormal or the severity of these
abnormal findings on a MRI. Based on current literature, we

hypothesized that movement-related pain that is reported across
a wider variety of activities would not be associated with the
number or severity of rotator cuff MRI findings.

Our hypothesis was confirmed. Neither the number of rotator
cuff tendons reported as abnormal nor the severity of each
tendon finding was associated with the pain occurrence across
clinically relevant arm movements and activities. These findings
are consistent with other studies that investigated the association
between general measures of pain intensity, disability, and the
number and severity of imaging findings in individualswith chronic
shoulder pain diagnosed with subacromial pain syndrome, which
demonstrated that neither the presence of imaging findings nor
the severity of the findings were associated with general
measures of pain intensity or disability.4,12,35,55

Although some of these findings may fall within normal age-
related changes, in Brazil, similar to other parts of the world,
radiological reporting does not often include that information.
Instead, radiological reports often simply described anatomy that
differs from what is considered normal and people with shoulder
pain are often diagnosed and treated based on these radiological
labels.

Despite both pain during rest and pain intensity variables
being associated with movement-related pain occurrence
across activities during the univariate linear regression models,
only pain during rest (b521.68, P, 0.001; 95%CI22.6 to2
0.7) remained significant during multiple regression analysis.

Figure 2.Directed acyclic graph (DAG) describing the conceptual framework used to construct themultiple linear regressionmodels to verify the hypothesis of this
study.4,12,38,39,41,53,55 The Movement-related Pain Distribution Scale—Shoulder (MRPDS) was used as a dependent variable. The independent variables of the
first model were (1) number of tendons reported as abnormal and severity of the (2) supraspinatus, (3) infraspinatus, (4) subscapularis, and (5) long head of the
biceps imaging finding. In the second model, the variables (6) pain during rest and (7) pain intensity were added to the variables of the previous model as
independent variables, and the model was further adjusted by pain duration and number of musculoskeletal complaints.
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This means that individuals with a more widespread pain
distribution across activities (ie, subjects that reported pain
across more activities) were more prone to present pain during
rest, regardless of the other variables in the model. Therefore,
clinicians should be aware that subjects with pain during rest
may be more prone to report pain during more clinically
relevant arm movements. However, this does not imply
causation and might happen by other factors that may be
common causes for pain during rest and a more widespread
pain occurrence through movements.

In summary, the findings of this study demonstrate that
movement-related pain that occurs across a wider variety of arm
movements in people with chronic shoulder pain diagnosed with
subacromial pain syndrome was not associated with the number of

rotator cuff tendons reportedasabnormal orwith the severity of each
tendon finding, but it was positively associated with pain during rest.

4.1. Implications

The present findings have both clinical and theoretical implica-
tions. From a clinical perspective, the results of this analysis
provide a deeper understanding about between-individual and
within-individual differences in movement-related shoulder pain
presentation. The number or severity of rotator cuff radiological
findings on an MRI was not associated with pain occurrence
across clinically relevant arm movements for people with chronic
shoulder pain.

This is in contrast with the common view that movement-
related pain is an accurate representation of tissue dam-
age.6,10,11,19 This view is not supported by current evidence4,12,55

and can in fact instill the belief that the body is damaged and
needs protection, leading to fear, avoidance, and escalation of
care-seeking.49 Therefore, the results of this study provide further
support to recent calls for clinicians to move away from the
reductionist pathoanatomical model to explain chronic shoulder
pain, towards a multidimensional model.25 Nevertheless, path-
oanatomical factors should not be discarded completely for all
shoulder patients, because other complaints (eg, shoulder
instability) may be associated with such factors.

On the theoretical level, our findings, that a more widespread
pain occurrence across movements is not associated with tissue
damage, but with pain and disability (as outlined by our main
analysis and during the construct validity presented in the
supplementary file, available at http://links.lww.com/PR9/
A142), provide insight into a person’s protective response to a
threat. These findings share similarities with previous research on
other protective responses such as pain-related fear and fear of
movement-related pain, in which a less precise and more
contextual pain has been shown to lead to unbridled fear
generalization to safe stimuli and contexts fostering sustained
anxiety and excessive avoidance behavior, initiating a pathway
toward disability in people with chronic pain.14,23,30,57,58

Learning theory can also be used to shed light on the individual
variability in movement-related pain in people with chronic
pain.15,30,57 Processes of nonassociative learning in the form of
peripheral or central sensitization were previously identified in
people with chronic shoulder pain3,8,37,44 and could be related to
movement-related pain occurrence. The association between
the presence of pain during rest with a more widespread pain
occurrence across activities found in our study could be a sign of
peripheral sensitization, because spontaneous pain is commonly
viewed as a sign of a nociceptive mechanism of pain,45 or central
sensitization if accompanied by a diffuse and disproportionate
painful experience.37 This could be adequately investigated in
future studies.

Besides that, learned expectancy,51 threat discrimination,18 fear
generalization, and category-based or conceptual fear condition-
ing9,13,20,22,30 have previously been associated with the contextual
modulation of pain experience in healthy subjects and seems to be
disturbed in subjects with other chronic pain conditions.16,18,31–33

Future studies should consider the role of these learning processes
on explaining movement-related pain and its occurrence through
movements in people with chronic shoulder pain.

4.2. Limitations

The main limitation of this study is its cross-sectional design.
Therefore, it is not possible to infer causation between the

Table 1

Summary characteristics of phase 2 participants (n 5 100).

Mean (SD) N (%)

Age (y) 55 (8.56)

Sex (female) 74

Ethnicity 64
White 64
Black 30
Others 6

Duration of symptoms (mo) 76 (24)

Total years of study (y) 6.48 (4.2)

Working status
Employed 35
Unemployed or retired 44
Sick leave 21

Spontaneous pain at rest (yes) 35

Pain intensity (VAS) 4 (2.3)

MRPDS score 3.46 (2.12)

Painful limb (dominant) 59

Side of the complaint (bilateral) 46

No. of ME complaints (2 or more) 50

No. of rotator cuff tendons reported as abnormal
in MRI

0 or 1 4
2 25
3 27
4 44

Severity of the imaging finding reported in MRI
Supraspinatus
None 13
Tendinopathy 12
Partial-thickness tear 21
Full-thickness tear 54

Infraspinatus
None 45
Tendinopathy 16
Partial-thickness tear 16
Full-thickness tear 23

Subscapularis
None 31
Tendinopathy 17
Partial-thickness tear 38
Full-thickness tear 14

Long Head of the Biceps
Reduced 45
Subluxation 9
Dislocation 8
Full-thickness tear 38

Duration of symptoms ranged from 5 months to 10 years.

ME, musculoskeletal; MRPDS, Movement-related Pain Distribution Scale—Shoulder; MRI, magnetic

resonance imaging; N, number; VAS, Visual Analogue Scale.
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associations found. Besides that, the approach to determine
what would be the activities that were most commonly reported
and associated with pain during daily life activities might not be
representative of the role population of people with chronic
shoulder pain, as it did not follow a Delphi design.

Other activities not assessed by the questionnaires used at
phase 1 to select the activities for the MRPDS might also be
clinically important for people with shoulder pain. The only
strength assessment in MRPDS, for example, was conducted
with the arm to the side of the body. Since people with shoulder
pain may report pain when tendons are loaded in other
positions (eg, overhead), this may be a potential limitation of
the study.

Moreover, although several clinical factors have been evalu-
ated in this study, they do not represent all the variables that can
influence the clinical outcome. Therefore, we acknowledge that
other variables not described in the directed acyclic graphmay be
important to understand which factors are associated with pain
occurrence across movements in people with subacromial pain
syndrome.

Besides that, the results in this study are applicable to patients
with chronic shoulder pain diagnosed with subacromial pain
syndrome (mean duration of symptoms of 6 years), with very few
years of study and with the majority being females (74%), not
working (65%) and with 50% having 2 or more musculoskeletal
complaints. Therefore, we cannot from this study rule out that the
association between pain and structural abnormalities could be
stronger in a different cohort (eg, with shorter symptom duration
and younger age).

Finally, the MPRDS was developed for use in a population of
patients with subacromial impingement and may not be
immediately applicable to shoulder pain from other pathologies.

5. Conclusion

Our study provides evidence that neither the number of rotator
cuff tendons nor the severity of each tendon reported as
abnormal on a MRI was associated with pain occurrence across
movements and activities commonly perceived as painful by
people with chronic shoulder pain diagnosed with subacromial
pain syndrome. This is in contrast with the common view that
movement-related pain is as an accurate representation of tissue
damage and, therefore, that more pain or pain in more
movements is an accurate measure of more tissue damage or
more severe tissue damage. These findings provide insight to
future research to further investigate which factors are associated
with pain occurrence across movements in people with
subacromial pain syndrome.
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Table 2

Multiple linear regression for Movement-related Pain Distribution: n 5 100, adjusted R2 5 0.13.

Univariate linear regressions Multiple linear regressions

Parameter estimate Model 1 95% CI Model 2 95% CI

No. of abnormal tendons
2 20.46 (P 5 0.45) 29.2 (P 5 0.14) 221 to 3.35 24.93 (P 5 0.45) 28.13 to 18
3 0.32 (P 5 0.57) 20.2 (P 5 0.77) 21.65 to 1.24 0.08 (P 5 0.9) 21.29 to 1.46
4 0.95 (P 5 0.1) 0.83 (P 5 0.1) 20.15 to 1.82 0.59 (P 5 0.21) 20.35 to 0.54

Supraspinatus
Tendinopathy 20.41 (P 5 0.38) 22.39 (P 5 0.23) 21.6 to 6.3 21.9 (P 5 0.36) 26.12 to 2.26
Partial thickness tear 0.56 (P 5 0.56) 21.61 (P 5 0.3) 24.7 to 1.49 1.46 (P 5 0.36) 21.68 to 4.6
Full-thickness tear 20.41 (P 5 0.44) 20.43 (P 5 0.6) 21.21 to 2.07 20.49 (P 5 0.57) 22.22 to 1.24

Infraspinatus
Tendinopathy 20.25 (P 5 0.52) 2.72 (P 5 0.16) 21.1 to 6.55 21.73 (P 5 0.39) 25.76 to 2.28
Partial thickness tear 20.59 (P 5 0.2) 23.3 (P 5 0.1) 26.7 to 0.15 0.1 (P 5 0.93) 22.67 to 2.88
Full-thickness tear 20.02 (P 5 0.96) 1.22 (P 5 0.24) 20.87 to 3.3 0.4 (P 5 0.8) 22.3 to 1.8

Subscapularis
Tendinopathy 0.04 (P 5 0.93) 2.47 (P 5 0.17) 21.1 to 6.06 21.85 (P 5 0.37) 26 to 2.3
Partial thickness tear 0.55 (P 5 0.23) 21.47 (P 5 0.27) 24.1 to 4.18 1.9 (P 5 0.37) 21.23 to 5.19
Full-thickness tear 20.1 (P 5 0.82) 20.8 (P 5 0.88) 21.8 to 3 21.43 (P 5 0.17) 23.5 to 0.63

Long head of the biceps
Subluxation 0.52 (P 5 0.39) 0.64 (P 5 0.34) 20.71 to 2 0.64 (P 5 0.35) 20.72 to 2
Dislocation 20.18 (P 5 0.87) 20.25 (P 5 0.83) 22.7 to 2.1 20.91 (P 5 0.46) 23.3 to 1.54
Full-thickness tear 21.28 (P 5 0.39) 20.83 (P 5 0.58) 23.8 to 2.2 20.97 (P 5 0.54) 24.1 to 2.19

Pain intensity 20.2 (P 5 0.001)** — — 20.04 (P 5 0.57) 20.19 to 0.1

Pain during rest 21.53 (P , 0.001)*** — — 21.68 (P , 0.001)*** 22.6 to 20.7

No. of musculoskeletal complaints
1 20.67 (P 5 0.12) — — 20.41 (P 5 0.39) 21.3 to 0.55
.2 or more 20.01 (P 5 0.96) — — 20.28 (P 5 0.44) 21.03 to 0.45

Pain duration — — — 0.001 (P 5 0.83) 20.05 to 0.05

R 2 0.01 — 0.13 —

The Movement-related Pain Distribution Scale—Shoulder (MRPDS) was used as a dependent variable in models 1 and 2. The independent variables of the first model were (1) number of tendons reported as abnormal and

severity of the (2) supraspinatus, (3) infraspinatus, (4) subscapularis, and (5) long head of the biceps imaging finding. In the second model, the variables (6) pain during rest and (7) pain intensity were added to the variables of

the previous model as independent variables, and the model was further adjusted by pain duration and number of musculoskeletal complaints *P , 0.05; **P , 0.01; ***P , 0.001.
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