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ABSTRACT

Introduction: Shoulder pain, ranking third among musculoskeletal
issues, hampers diagnostics due to test limitations. The present
study explores the potential of the Shoulder Symptom Modification
Procedure (SSMP) as an intervention. Influential factors in
physiotherapy outcomes, including kinesiophobia, are linked to
shoulder pain. A knowledge gap remains on the impact of SSMP
on pain and kinesiophobia in individuals with shoulder pain,
contributing insights to musculoskeletal interventions.

Aim: To investigate the effect of SSMP on pain and kinesiophobia
in patients with shoulder pain.

Materials and Methods: A single-blinded quasi-experimental
study was conducted in the Department of Musculoskeletal
Physiotherapy on 35 participants aged 40-60 years experiencing
shoulder pain, recruited from R.V. College of Physiotherapy,
Bengaluru, Karnataka, India, over a six month period from
February 2022 to July 2022. Pain was measured using the
Numerical Pain Rating Scale (NPRS), and kinesiophobia was
measured with the Tampa Scale for Kinesiophobia (TSK). The
researcher, blinded to pre- and post-test results of TSK-11

and NPRS, conducted a shoulder symptom modification
assessment. The procedure’s response-guided treatment was
administered twice a week for three weeks, with each session
lasting 30 minutes. Pre-assessment of TSK-11 and NPRS was
performed by an assessor, with the same assessor re-evaluating
outcomes after three weeks. Data underwent statistical analysis
using a paired t-test in R Software version 4.1.0, with significance
attributed to results having a p-value <0.05.

Results: The mean age of the study participants was 52+7.74
years. There was a significant reduction in NPRS from
7.54+1.146 to 3.74+1.70 post-intervention and TSK-11 scores
from 27.20+5.12 to 23.17+4.83 in subjects with shoulder pain
after three weeks of intervention. The study showed a significant
improvement in pain (p<0.001*) and kinesiophobia (p<0.001%) in
patients with shoulder pain.

Conclusion: The SSMP was found to be effective in reducing
pain and kinesiophobia in patients with shoulder pain. Further
research should be conducted in the future, taking large samples
and varied techniques into account for the identification of
optimal strategies in improving health-related outcomes.
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INTRODUCTION

Shoulder pain, a complex challenge in musculoskeletal health, is
marked by its unpredictable nature, presenting a multifaceted puzzle
for diagnosis and management. This discomfort is linked to structural
damage, referred pain, and altered central pain modulation, adding
layers of complexity to clinical decisions [1]. The shoulder, being highly
mobile and susceptible to various pathologies, stands as the third
most common musculoskeletal issue, posing a significant challenge
in the general population [2]. A systematic review underscores the
prevalence of shoulder pain, revealing monthly rates of 18.0-31.0%,
annual rates of 4.7-46.7%, and a lifetime prevalence of 66.7%.
This impactful condition affects mobility, daily activities, sleep, work,
and healthcare tilisation [3]. Persistent issues are common, with
50% experiencing problems after six months, and 40% reporting
incomplete recovery within a year [4]. Shoulder disorders often
share similar clinical characteristics, and the absence of agreement
on diagnostic criteria and consistency in clinical evaluations adds
complexity to deciding on appropriate treatments [3,5].

Recent systematic reviews consistently find no recommended
single shoulder physical examination method for establishing
a pathological diagnosis, citing deficiencies in accuracy and
likelihood ratios across existing approaches [6-8]. As an alternative
to traditional methods such as Manual Therapy, electrotherapeutic
modalities, and Codman pendular exercises, Dr Jeremy Lewis
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introduced the SSMP in the year 2009. It employs standardised tests
to reposition structures, facilitate movement, and neuromodulate
symptoms associated with the shoulder [9]. In the pursuit of pain
relief, addressing factors like diminished self-efficacy and fear of
movement is crucial. Miller’s concept of kinesiophobia, dating back
to 1990, involves an exaggerated fear of movement, disrupting the
Fear-avoidance Model and impeding post-trauma recovery [10].
Recent research links psychological factors to shoulder pain intensity,
emphasising the crucial role of addressing pain-related fear [11,12].
Understanding the psychological factors affecting physiotherapy
outcomes for shoulder pain is crucial, with kinesiophobia emerging
as a key factor. While kinesiophobia is extensively researched in low
back pain, neck pain, and knee injury, its impact on shoulder pain is
poorly understood [13-15]. Moreover, there is limited research on how
assessment methods like the SSMP affect pain and kinesiophobia in
shoulder pain patients [16-18]. Further research is crucial to improve
understanding and optimise therapeutic approaches for shoulder
pain, where kinesiophobia impact is understudied.

Therefore, the aim of the present study was to find out the effect of
the SSMP on pain and kinesiophobia in shoulder pain conditions.

MATERIALS AND METHODS

A single-blinded, quasi-experimental study was conducted in
the Department of Musculoskeletal Physiotherapy, RV College of
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Physiotherapy, Bengaluru, Karnataka, India, over a period of six
months from February 2022 to June 2022 after approval by the
Institutional Ethics Committee (Ref: RVCP/RESEARCH/0420 dated
24-08-2021).

Inclusion criteria: Individuals aged 40-60 years who willingly
enrolled and provided written informed consent were considered.
Eligible participants were those with shoulder pain persisting for
over three months. Inclusion criteria required the presence of atleast
one positive sign among Neer’s Impingement test (sensitivity 78%;
specificity: 58%), Hawkin’s Kennedy (sensitivity: 58%; specificity:
67%), painful arc (sensitivity 53%; specificity 78%), and drop arm
(sensitivity 73%; specificity 77%) [19]. Additionally, individuals in the
initial (painful) stage of frozen shoulder were included in the study.

Exclusion criteria: Participants with a history of significant shoulder
trauma, recurrent shoulder dislocation, or recent shoulder surgery
within the past year were not included. Additionally, individuals
experiencing shoulder pain originating from the cervical spine or
related to specific disorders such as arthritis {(e.g., Rheumatoid
Arthitis (RA)} or neurologic conditions (e.g., stroke) were not included
in the study.

Sample size calculation: The sample size (n) was calculated using
the formula n={(Zo/2)" *p*q)+d?}. With specified values (a=0.05, Z
0.025=1.96, p=22.9%=0.229, g=1-p=0.771, and d=15%=0.15),
the calculation resulted in n=35. This sample size was determined,
accounting for a 15% non response error. The study justified this
sample size based on a similar prior study’s estimated prevalence [20].

Study Procedure
A total of 35 subjects were screened and recruited for the study
based on inclusion and exclusion criteria.

Pretest: Subjects screened for the study were asked to fill out
the TSK-11 [21], following which subjects were asked to rate their
level of pain using the NPRS [22,23]. Outcome measures (TSK-11
and NPRS) were pre-assessed by an experienced physiotherapy
graduate.

The SSMP (assessment) [16] was conducted by the researcher, and
the response of the procedure was utilised for treatment for a total
of three weeks, i.e., six sessions. The researcher was blinded to the
results of the pre and post-test values of the outcome measures,
i.e., (TSK-11 and NPRS) done by the assessor.

Post-test: At the end of three weeks, the same assessor re-
evaluated the outcome measures (NPRS and TSK-11).

Outcome Measures:

e Numerical Pain Rating Scale (NPRS): The NPRS is an 11-
point measure of pain in which patients rate their pain ranging
from O (no pain) to 10 (worst imaginable pain). It has already
shown good responsiveness in shoulder pain [22].

e Tampa Scale of Kinesiophobia-11 (TSK-11): The original
TSK comprises 17 items, each rated on a scale from 1 to 4 or
0 to 3, providing a total score ranging from 17 to 68 or O to 51.
Shortened versions like TSK-13 and TSK-11, known for their
reliability and validity, are widely employed for kinesiophobia
assessment. TSK demonstrates high test-retest reliability and
internal consistency, solidifying its role as a psychometrically
sound and clinically valuable tool [21].

e  Subscales of TSK: TSK-harm, measuring fear of physical harm
or injury during movement, and TSK-avoidance, assessing
avoidance of activities due to fear, regardless of actual harm.
Scores for each item range from 1 to 4, with higher scores
indicating greater kinesiophobia. TSK-harm gauges concern
about potential harm, while TSK-avoidance focuses on the
fear of pain during movement. Total scores for both subscales
are obtained by summing item responses. Elevated scores on
either subscale suggest heightened kinesiophobia, influencing
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individuals to avoid activities and potentially impeding
rehabilitation efforts [21].

STATISTICAL ANALYSIS

The data collected for present study were entered into MS Excel
and analysed using R software version 4.1.0.

The data was statistically analysed as follows:

e  Descriptive statistics: The categorical variables were expressed
as frequency and percentage. The quantitative variables were
described as mean and Standard Deviation (SD).

e Inferential statistics: The difference in the mean scores from
pretest to post-test between the outcome measures scales
(NPRS and TSK-11) was assessed using a paired t-test,
subject to verification of the normality assumption. Results
were considered significant whenever p<0.05.

RESULTS

In the present study involving 35 individuals with shoulder pain,
the age distribution showed that 12 (34.3%) were between 40 and
50years old, and 23 (65.7 %) fell within the 51-60 age group, resulting
inamean age of 52.00+7.74 years [Table/Fig-1]. Gender distribution
indicated that 19 (54.3%) were males, and 16 (45.7 %) were females.
The majority exhibited right-hand dominance 33 (94.3%), while
2 (56.7%) had left-hand dominance. Pain predominantly occurred
on the right-side 19 (54.3%), and 16 (45.7%) experienced pain for
less than five months, 40% for 6-11 months, and 14.3% for over
12 months [Table/Fig-1].

As shown in [Table/Fig-2], abduction and abduction with internal
rotation were identified as the most painful movements in 9 (25.7%)
of subjects.

Parameters n (%)
Age (in years) (Mean+SD) 52.00+7.74
Male 19 (64.3)
Gender
Female 16 (45.7)
Left 2(5.7)
Hand dominance
Right 33 (94.3)
Left 16 (45.7)
Painful side
Right 19 (54.3)
<5 16 (45.7)
Duration of pain (months) 6-11 14 (40)
>12 5(14.3)

[Table/Fig-1]: Demographic and clinical characteristics of subjects who participated

in the studly.
SD: Standard deviation

Most painful movement Frequency Percentage
AB 9 25.7
AB, ER 1 2.9
AB, IR 9 25.7
ER 1 2.9
F, ER 1 2.9
F, AB 2 5.7
F, AB, IR 2 5.7
F, AB, IR, ER 2 5.7
Horizontal adduction 2 5.7
IR 4 11.4
IR, AB 1 2.9
IR, ER 1 2.9
Total 35 100.0

[Table/Fig-2]: Distribution of most painful movement in subjects with shoulder pain.

F: Flexion; AB: Abduction; IR: Internal rotation; ER: External rotation
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Regarding the SSMP, 7 (20%) had complete symptom reduction,
and 28 (80%) had partial reduction [Table/Fig-3] [16].

The analysis showed that NPRS scores significantly decreased
from pre-intervention (7.74+1.146) to post-intervention (3.74+1.70),
p<0.001**, demonstrating a 51.68% reduction (PR=7.74-3.74+7.74
x100. PR=51.68%) [Table/Fig-4] [22].

SSMP results Frequency Percentage
Complete 7 20.0
Partial 28 80.0
Total 35 100.0

[Table/Fig-3]: Distribution of SSMP results in subjects with shoulder pain [16].

Pre-test Post-test
Outcome
measure Mean SD Mean SD t-value p-value
Numerical pain | 7 50 | 4 145 | 374 170 | 14.881 | <0.001**
rating scale

[Table/Fig-4]: Comparison of NPRS values pre- and post-intervention after three

weeks [22].
For NPRS- Paired t-test

In present study, the TSK-11 scores for subjects with shoulder
pain significantly decreased from a pre-intervention mean+SD
of 27.20+5.12 to a post-intervention mean+SD of 23.17+4.83
(t-value=4.720, p<0.001**). This indicates a substantial 14.82%
reduction in TSK-11 scores from pre-intervention to post-
intervention. TSK-avoidance scores decreased by 11.53%, and
TSK-harm scores decreased by 17.91% from pre-intervention to
post-intervention [Table/Fig-5] [21].

Pretest Post-test
Parameters Mean SD Mean SD t-value | p-value
1?\252 ;ﬁjé?;or 2720 | 512 | 2317 | 483 | 4720 | <0.001*
TSK- Harm 10.89 2.56 8.94 2.31 4.050 <0.001*
TSK-avoidance 16.31 3.26 14.43 3.38 4.582 <0.001*

[Table/Fig-5]: Comparison of TSK-11 values pre- and post-intervention after three
weeks [21].

Subcategories of TSK-11 are TSK-harm and TSK-avoidance
For TSK-11: Paired t-test

DISCUSSION

The present study demonstrated the significant effectiveness of
the SSMP in reducing pain and kinesiophobia scores in individuals
with shoulder pain conditions over a three week period. The study
included participants aged 40-60 years, with 34.3% in the 40-50
years age range and 65.7% in the 51-60 years range. The duration
of shoulder pain varied, with 45.7% experiencing it for 6-11 months,
40% for less than five months, and 14.3% for over 12 months.
Among the 35 subjects, 33 were right-dominant, and two were left-
dominant. Notably, right-dominant individuals (19) predominantly
had pain in the right shoulder, while left-dominant ones (16) reported
pain mainly in the left shoulder.

Recent clinical research emphasises the integration of the
biopsychosocial model in rehabilitation, highlighting the significance
of assessing and managing psychological factors in patients with
musculoskeletal injuries or pain. Understanding the impact of
psychological factors, including self-efficacy, confidence in function,
pain catastrophising, kinesiophobia, and fear of re-injury, is crucial for
informed decision-making and improved rehabilitation outcomes [24].

A systematic review assessing the impact of manual therapy on
fear avoidance, kinesiophobia, and pain catastrophising in chronic
musculoskeletal pain patients suggested that manual therapy might
not outperform a no-treatment option in reducing kinesiophobia.
In contrast, the present study demonstrated noteworthy efficacy
in reducing kinesiophobia levels among individuals with shoulder
pain [25].
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A recent systematic review concluded that exercise therapy yields
significant benefits for chronic musculoskeletal pain, often being
the preferred treatment choice [26]. While kinesiophobia has been
previously assessed in patients with chronic lower back pain and
postoperative Accessory Ligament (ACL), present study focuses on
measuring kinesiophobia in patients with shoulder pain conditions.

The reasons behind the immediate symptom changes induced by
the SSMP remain unknown, aligning with the uncertainty in most
musculoskeletal therapies. Nevertheless, present study reveals
that a majority of patients experienced significant improvements in
pain and kinesiophobia. The present study included 35 subjects
with shoulder pain conditions, demonstrating a significant reduction
in NPRS from 7.54+1.146 to 3.74+1.70 and TSK-11 scores from
27.20+£5.12 to 23.17+4.83 after three weeks of intervention. The
findings indicate a substantial improvement in both pain (p<0.001)
and kinesiophobia (p<0.001) in subjects with shoulder pain. Thus,
the SSMP emerges as an effective approach for assessing and
treating symptoms in patients with shoulder pain.

Limitation(s)

The sample size was small, and a long-term effect of the study could
not be conducted as it was only for three weeks without further
follow-ups. The present was a single-blinded quasi-experimental
study, which means there was no control group.

CONCLUSION(S)

The present study provides robust evidence supporting the efficacy of
the SSMP in reducing pain and kinesiophobia among individuals with
shoulder pain conditions. The statistically significant improvements
observed in the NPRS and TSK-11 scores over the three-week
intervention period highlight the potential of the SSMP as a promising
and valuable strategy for both assessment and intervention in the
management of shoulder pain. Studies including larger sample sizes
need to be conducted for better positive results. Further research in
controlled trials is needed to examine the long-term effects of this
intervention and to establish its clinical effectiveness.
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