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Background: The pain, fear of movement, and disability are interrelated parameters that may adversely affect the
individual in terms of medical and social aspects. This relationship has not been well studied in shoulder
pathologies. We carried out a single-center cross-sectional study in the Orthopaedics and Traumatology Clinic. The
aim of the study was to investigate the relationship between pain, function range of motion (ROM), and fear of

Results: The mean age of the participants was 53.7 + 11.2 years. Symptom duration was 11.65 + 23.39 months.
Most of the subjects (66.7%) had impingement syndrome. There was a weak to moderate negative correlation
between both visual analog scale (VAS) and Oxford Shoulder Score (OSS) with flexion, abduction, external rotation
ROM values (r; = — 0293, r, = —0.348, r; = —0.330, p < 0.001). In addition, there was a weak negative correlation
between Tampa Kinesiophobia Score (TKS) and ROM values of abduction, internal rotation, and external rotation (r;
=—-0273,, =-0207,r; = —0.250, p < 0.05). Pain was weakly and positively correlated with OSS (r = 0.209, p <

Conclusions: According to our results, shoulder pain was associated with functionality, but fear of movement was
not associated with shoulder pain or functionality. ROM was associated with both pain, functionality, and fear of
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Background

Shoulder problems are the third most common condi-
tion in the musculoskeletal complaints [1-3]. It causes
morbidity and disability which limits the individual’s
daily life, work, and social activities [4]. According to the
data obtained from the general population, the preva-
lence of shoulder pain is 7-26%, while the 1-year preva-
lence is 7-47% [5-7]. Due to the differences in the
definition of shoulder problems in the literature, it is
seen that this ratio varies and has a broad spectrum [2].
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According to the data obtained from cross-sectional and
descriptive clinical studies, shoulder pain and loss of func-
tion have been shown to be related to each other [5, 8].
Also, in particular, shoulder flexion and abduction were
associated with shoulder pain and disability [5, 9, 10]. Re-
cent studies have suggested that shoulder pain is affected
by psychosocial and environmental factors and this leads
to catastrophizing of pain [5, 11, 12]. Besides, according to
a current systematic review, there is a relationship be-
tween pain, loss of function, and fear of movement [13].

“Pain-related fear” or “kinesiophobia” is defined as a
psychophysiological, behavioral, and cognitive response
that results from a painful stimulus [14]. In order to ex-
plain the fear of movement in detail and to explain its
relationship with pain and disability based on evidence,
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it would be appropriate to mention the “Fear Avoidance
Model (FAM)” developed by Lethem and colleagues in
1983 [15, 16]. In this model, psychological factors such
as fear of movement and pain catastrophizing have been
shown to cause chronic pain and loss of function. Fac-
tors such as fear of movement and fear of pain caused
by movement create a vicious circle with increasing pain
and disability. For this reason, pain, fear of movement,
and disability are interrelated parameters. This situation
causes problems that may adversely affect the individual
in terms of medical and social aspects [16].

Lentz et al. have proved that variables such as pain,
disability, range of motion, duration of symptoms, and
age provide important prognostic information about
shoulder-related pathology [5]. There was no other study
in the literature investigating the pain, function, fear of
movement, and range of motion of the patients with
shoulder problems, comparatively. Fear of movement
could constrain the individual from using the range of
motion efficiently and functionally during daily life activ-
ities. This situation may increase the limitations of
movement and possible pain during movement maneu-
vers. Pain during movement can also trigger more kine-
siophobia, thus creating a vicious circle between these
three parameters. Subjective analysis of the relationship
between kinesiophobia with other clinical parameters in
the shoulder joint can reveal this vicious circle. Clinical
important data will be obtained by observing the rela-
tionship between clinical parameters of an individual
with a pathologic diagnosis of the musculoskeletal sys-
tem in the shoulder joint. Clinical important data will be
obtained by observing the relationship between clinical
parameters of an individual with a pathologic diagnosis
of the musculoskeletal system in the shoulder joint. Ac-
cordingly, it will be possible to determine the cycle of
fear of movement in the monitoring of symptoms in
clinical practice. The aim of the study was to investigate
the relationship between pain, function range of motion
(ROM), and fear of movement in patients with shoulder
pain.

Methods

Study design and participants

We conducted a single-center cross-sectional study in
the Orthopedics and Traumatology Clinic of Mugla Sitki
Ko¢man University Training and Research Hospital from
2017 to 2019. Initially, the orthopaedics and traumatol-
ogy surgeon made the diagnosis and a total of 166 pa-
tients with shoulder pathologies were assessed for
eligibility by the same surgeon. Sixty-four cases who did
not meet the inclusion criteria were eliminated from the
study. The inclusion criteria of the study were to be di-
agnosed as a musculoskeletal pathology of the shoulder
joint and to be literate in Turkish. The exclusion criteria
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of the study were patients with shoulder joint surgery,
shoulder fracture, glenohumeral dislocation, cancer, sys-
temic diseases, cervicogenic symptoms, peripheral and
central nervous system disorders, and refusal to partici-
pate in treatment. The study protocol was approved by
the ethics committee of Mugla Sitki Kogman University.
All of the assessments were conducted in accordance
with the Helsinki declaration. All cases provided a writ-
ten informed consent approved by the ethics committee.

Data collection

After the diagnosis of shoulder pathology, the patients
were evaluated immediately and were not subjected to
physiotherapy or other conservative/surgical treatment.
Data collection and all other evaluations were performed
by a physiotherapist with 20 years of professional experi-
ence. Socio-demographic information of the cases were
recorded. The pain at the activity was evaluated by visual
analog scale (VAS). The shoulder active (ROM) was
measured for shoulder flexion, abduction, internal, and
external rotation (while shoulder was at 90° abduction)
with a universal goniometer using standard procedures
[17].

The Turkish version of Oxford Shoulder Score (OSS)
was used for functional status assessment and the Turk-
ish version of Tampa Kinesiophobia Scale (TKS) was
used for the assessment of fear of movement [18, 19].
Study forms were filled, and questions were self-filled by
the patients according to the guidelines. OSS is an as-
sessment tool that examines shoulder joint function.
Points between 12 and 20 indicates shoulder joint func-
tion is normal, 21-30 mild to moderate shoulder arth-
ritis, 31-40 medium-severe shoulder arthritis, and 41—
60 severe shoulder arthritis [20]. We used OSS due to its
comprehensibility, ease of completion, short completion
time, and its short structure [21]. TKS is a checklist of
17 questions and is used in acute and chronic low back
pain, shoulder problems, fibromyalgia, and musculoskel-
etal injuries and whiplash-related diseases. The scale
contains a 4-point Likert score (1 = Strongly disagree to
4 = Strongly agree). A total score is calculated after the
reversal of items 4, 8, 12, and 16. The total score ranged
from 17 to 68. The higher the score of the individual in-
dicates a higher the kinesiophobia. Using the total score
is preferred and recommended in the studies [14, 22].

Statistical analysis

The statistical package for the social sciences for Win-
dows version 25 (SPSS Inc., Chicago, IL) computer pro-
gram was used for data analysis. Quantitative variables
were presented as mean + standard deviation (X + SD),
range (minimum-maximum), and qualitative variables
were presented as percent (%). The Spearman rank cor-
relation coefficient was wused to investigate the
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relationship between the pain, ROM, disability, and fear
of movement. The correlation coefficients were inter-
preted as 0—0.1 = very low, 0.10-0.30 = low, 0.30—-0.50 =
moderate, 0.50-0.70 = high, 0.70-0.90 = very high, and
0.90-1.0 = strong [23].

Results

A total of 102 patients (70 women (68.6%), 32 men
(31.4%)) with a mean age of 53.7+11.2 years (range, 22—
79 years) were included in the study. Demographic infor-
mation and characteristics of the patients are given in
Table 1. 68.6% of the patients admitted to the clinic with
shoulder problems were women.

The patients who presented to the outpatient clinic
with the complaint of shoulder problem were diagnosed
with subacromial impingement syndrome, rotator cuff
ruptures, biceps tendonitis, and adhesive capsulitis. A
vast majority (66.7%) of the participants were diagnosed
with subacromial impingement syndrome. Also, the
symptom duration of shoulder problems in most of the
subjects (69.6%) persisted for 3 months or more. Clinical
data are given in Table 2. The values of active range of
motion and the VAS, OSS, and TKS scale scores of the
patients are presented in Table 3.

The relationship between the ROM with VAS, OSS,
and TKS are given in Table 4 and correlation between
VAS, OSS, and TKS are given in Table 5. There was a
weak to moderate negative correlation between both vis-
ual analog scale (VAS) and Oxford Shoulder Score
(OSS) with flexion, abduction, external rotation range of
motion (ROM) values (r; = — 0.293, r, = — 0.348, r3 = —
0.330, p < 0.001). In addition, there was a weak negative
correlation between Tampa Kinesiophobia Score (TKS)
and ROM values of abduction, internal rotation, and ex-
ternal rotation (r; = — 0.273, ry = — 0.207, r3 = — 0.250,
p < 0.05). According to the results of the correlation

Table 1 Socio-demographic information and characteristics of
the patients

Total (n = 102)

Age (years, meanxSD) 537+£11.2
Height (m, mean+SD) 1.65+0.08
Weight (kg, mean+SD) 76.00+12.94
BMI (kg/m?, mean+SD) 27.74+401
Education

Primary school (n, %) 60 (58.9)

High school (n, %) 17 (16.6)

Post-secondary (n, %) 25 (24.5)
Residence

Urban (n, %) 78 (76.5)

Rural (n, %) 24 (23.5)

SD standard deviation, n number of patients, BMI body mass index
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Table 2 Clinical data of the patients

Total (n = 102)

Affected shoulder

Right (n, %) 61 (59.8)

Left (n, %) 41 (40.2)
Diagnosis

Subacromial impingement syndrome (n, %) 68 (66.7)

Rotator cuff ruptures (n, %) 20 (19.6)

Bicep tendinitis (n, %) 6 (5.9)

Adhesive capsulitis (n, %) 8(7.8)
Chronic disease

Yes (n, %) 55 (53.9)

No (n, %) 47 (46.1)
Symptom duration (months) 11.65 + 23.39

SD standard deviation, n number of patients

analysis for the subjective evaluation parameters re-
ported by the patient, only OSS and VAS were found to
be weakly and positively correlated (r = 0.209, p < 0.05)
(Table 5). There was no correlation between TKS with
OSS and VAS (r; = 0.079, r; = 0.027, p > 0.05).

Discussion

The present study showed that shoulder pain was associ-
ated with functionality. However, fear of movement was
not associated with neither shoulder pain nor function.
An increase in pain level leads to a decrease in functional-
ity. As a matter of fact, in many studies, it has been shown
that pain level and functionality are related in different pa-
tient groups with shoulder problems [5, 10, 24, 25].

ROM was associated with both pain, functionality, and
fear of movement. Over a long period of time, hypervigi-
lance, and avoidance of movement cause to
immobilization complications such as deconditioning
which provokes more pain and functional impairment
[26]. There was a weak to moderate correlation between
ROM (flexion, abduction, external rotation) and VAS.

Table 3 Average values (standard deviation, min-max) for ROM,
VAS, OSS and TKS

n:102 Mean+SD Range
ROM (°)
Flexion 145.98+32.23 (60-180)
Abduction 128.77+42.78 (30-180)
Internal rotation 60.44+15.48 (0-75)
External rotation 63.87£27.61 (0-90)
VAS 6.81£2.33 (1.3-10)
0SS 31.26£12.77 (6.59)
TKS 40.63+5.67 (23-56)

SD standard deviation, n number of patients, VAS visual analog scale, ROM
range of motion, OSS Oxford Shoulder Score, TKS Tampa Kinesiophobia Scale
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Table 4 Correlation between ROM with VAS, OSS, and TKS

n=102 VAS 0SS TKS
ROM
Flexion -0.293** -0.295%* -0.193
Abduction -0.348** -0311% -0.273%*
Internal rotation -0.169 0016 -0.207*
External rotation -330** -0.336* -0.250%

VAS visual analog scale, ROM range of motion, OSS Oxford Shoulder Score, TKS
Tampa Kinesiophobia Scale
*p < 0.05, **p < 0.001

As the pain level increased, these ROM values decreased.
However, no relationship was observed with internal ro-
tation. It has been reported that individuals with suba-
cromial impingement syndrome generally have an
increase in internal rotation compared to healthy cases.
This may be due to this phenomenon. A similar condi-
tion was also observed between OSS and ROM. There
was a weak to moderate correlation between OSS and all
ROM values except internal rotation. Fear of movement
was not associated only with flexion. There was a rela-
tionship for the other three ROM parameters. In the
study of Lentz et al., there was no correlation between
ROM (flexion, abduction, internal rotation, external ro-
tation) and fear of movement. In addition, only the
flexion ROM was found to be correlated with TKS-11
[5]. In the study performed by Anwer et al. ROM
(flexion, extension, abduction, internal rotation, external
rotation) was found to be associated with both pain and
functionality [10]. When the literature is examined, it is
seen that there is a small number of studies in which
shoulder joint ROM and kinesophobia are examined.
There should be more studies in order to examine these
parameters and to compare the results obtained.

TKS was not correlated with either VAS or OSS. In
other words, the fear of shoulder movement is not re-
lated to the pain level and functionality of these cases. In
a cross-sectional study, kinesiophobia was not associated
with pain but was associated with functionality [5]. In
another study conducted in 2014, clinical variables (pain,
functionality) were found to be associated with fear
avoidance [8].

In a systematic review with a higher level of evidence

by Martinez-Calderon and colleagues’ pain and
Table 5 Correlation between VAS, OSS and TKS

n =102 r
VAS-TKS 0.027
0SS5-VAS 0.209*
TKS-0SS 0.079

r Spearman rank correlation coefficient, VAS visual analog scale, 0SS Oxford
Shoulder Score, TKS Tampa Kinesiophobia Scale
*p < 0.05
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functionality were shown to be associated with psycho-
logical pain beliefs of the individual (e.g., kinesiophobia,
pain catastrophising) [13]. However, some studies in this
review also show that kinesiophobia is not associated
with pain and disability. There are some limitations of
the study. Kinesophobia may not be associated with pain
and disability due to reasons such as the fact that the
sample size of our study did not consist of a
homogenous group with the same pathology, individuals
fear of movement was observed at different levels in
acute, subacute, chronic or severe cases, or that the sam-
ple size was insufficient for this cross-sectional study.
Correlations between clinical parameters are moderate
to low. To be able to reveal the relationship between the
two parameters more clearly, the stronger the correl-
ation coefficient would be essential in order to increase
the evidence level of the study. However, these prelimin-
ary results of our study, which has been carried out with
a pragmatic approach, may contribute to the formation
of the hypotheses of more comprehensive cohort or
case-control studies. Conducting the study with higher
sample size and more comprehensive methods in which
the cases are selected by grouping with more accurate
inclusion/exclusion criteria and included in different
psychological parameters will provide higher level of
evidence.

Conclusion

According to our results, shoulder pain was associated
with functionality. Fear of movement was not associated
with shoulder pain or functionality. ROM was associated
with both pain, functionality and fear of movement. It
may be concluded that in patients with shoulder prob-
lems, the symptoms are more likely to be confronted
with fear of movement when they reach a condition that
will limit joint movements.
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