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ABSTRACT

Objectives: This study aims to determine the frequency of kinesiophobia in rheumatoid arthritis (RA) patients and to evaluate the relation of
kinesiophobia with the knee range of motion (ROM), quadriceps muscle strength, fear of falling, functional status, disease activity, depression, and
quality of life.

Patients and methods: Between September 2018 and September 2019, a total of 100 RA patients (25 males, 75 females; mean age: 56.1+9.3 years;
range, 32 to 69 years) and 50 healthy controls (14 males, 36 females; mean age: 54.6+9.8 years; range, 30 to 69 years) were included. Disease activity
was evaluated using the Disease Activity Score 28 (DAS28), and functional status using the Health Assessment Questionnaire (HAQ). Pain severity was
measured using the Visual Analog Scale (VAS). Tampa Kinesiophobia Scale (TKS) was used to evaluate kinesiophobia. Quadriceps muscle strength
and knee ROM measurements of two extremities were recorded. Depression was evaluated using the Beck Depression Inventory (BDI), fear of falling
by Falls Efficacy Scale (FES) and quality of life using the Short Form-36 (SF-36).

Results: The rate of kinesiophobia was 70% in RA patients and 12% in controls, indicating a higher rate in RA patients, compared to controls (odds
ratio [OR] = 44.861, 95% confidence interval [Cl]: 42.571-49.052; p<0.05). This rate was 76% in females and 52% in males. Regression analysis revealed
that the number of swollen and tender joints, DAS28, VAS-pain, and HAQ scores were positively associated with the TKS scores (p<0.05). Quadriceps
muscle strength and knee flexion were negatively associated with the TKS scores (p<0.05). The TKS was significantly correlated with FES and BDI
(p<0.05). The TKS was negatively correlated with SF-36 subscales (p<0.05).

Conclusion: Kinesiophobia is common in RA patients. Our study is the first to evaluate the frequency of kinesiophobia in RA patients and to show
pain level, disease activity, functional status, knee flexion ROM, and quadriceps muscle strength are effective on kinesiophobia. Kinesiophobia is
also associated with fear of falling and depression, negatively affecting the quality of life in terms of physical, emotional, social and mental functions.
Therefore, evaluating kinesiophobia and developing targeted treatment approaches seem to be useful in increasing the quality of life in RA.
Keywords: Rheumatoid arthritis, quality of life, kinesiophobia.

Rheumatoid arthritis (RA) is a chronic, type of fear-avoidance behavior defined as "fear
progressive autoimmune systemic disease of physical activity and movement” caused by
of unknown cause, often with symmetrical excessive sensitivity and disturbing feeling due
involvement in small joints.! Kinesiophobia is a to painful situations or repetitive injury.? Pain is
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defined as an unpleasant sensory and emotional
sensation associated with real or possible tissue
damage and is related to the person's past
experiences.? Fear associated with pain is accepted
as a result of thoughts and negative interpretations
that pain is equivalent to harmful sensory stimuli.
Pain can cause physical, behavioral (escape and
avoidance behavior) and cognitive (catastrophic
thoughts) fear responses in the patients.*®

Based on the fear-avoidance model, when a
painful experience is interpreted as a threat by the
individual, the activity would result in more pain
and re-injury. The cognitive change that occurs
during fear causes the perception of threat, thus
causing the development of catastrophic situations
such as pain, activity avoidance and disability.
Pain catastrophizing, which is emphasized many
times in biopsychosocial models, resulting in
kinesiophobia in advanced stages, is known as
focusing on pain, tendency to exaggerate pain and
it is the most important psychological determinant
in pain experience. Studies have suggested that
kinesiophobia mainly occurs through changes in
cognitive structuring such as pain-related fear and
pain catastrophizing.®’

Arthritis, joint pain, and destructive involvement
in rheumatic diseases predispose individuals to
develop kinesiophobia. Such a chronic painful
experience can be interpreted as the equivalent
of a harmful sensory stimulus, and the activity
would result in more pain and re-injury. By
avoiding physical activity due to pain, patients may
experience not only physiological results (such
as loss of muscle strength, decreased mobility),
but also psychological changes, depression, and
anxiety.®® As a result, kinesiophobia in RA can
lead to impairments such as reduced mobility,
muscle strength, and aerobic capacity. Persistence
of this situation may cause inadequate physical
functionality, disability, dissatisfaction with daily
life, social isolation, depression, and poor quality
of life in the long-term.

Although there are many studies in the literature
examining the quality of life, pain, and depressive
mood in RA, there are few studies addressing
the relationship between RA and kinesiophobia.
In this study, we, for the first time, aimed to
determine the frequency of kinesiophobia in
patients with RA and to evaluate the relation
of kinesiophobia with the knee range of motion

Arch Rheumatol

(ROM), quadriceps muscle strength, fear of falling,
functional status, depression, disease activity, and
quality of life.

PATIENTS AND METHODS

This multi-center, prospective, cross-sectional
study was conducted at Physical Medicine
and Rehabilitation outpatient clinics between
September 2018 and September 2019. A total
of 100 patients with RA (25 males, 75 females;
mean age: 56.1+9.3 years; range, 32 to 69
years) who fulfilled the 2010 American College
of Rheumatology (ACR)/European League
Against Rheumatism (EULAR) classification
criterial® and 50 age- and sex-matched healthy
controls (14 males, 36 females; mean age:
54.6+9.8 years; range, 30 to 69 years) were
included in the study. Those aged 70 vyears,
having neurological diseases, severe chronic
obstructive pulmonary disease, liver and kidney
failure, malignancy, uncontrolled diabetes
mellitus, major psychiatric disease, pregnancy,
and concomitant diseases that may cause
balance problems were excluded. A written
informed consent form was obtained from each
participant. The study protocol was approved
by the Ankara Numune Training and Research
Hospital Medical Research Ethics Committee
(date/no: 2018/E-18-2114). The study was
conducted in accordance with the principles of
the Declaration of Helsinki.

Data including age and sex of the patients,
disease duration, education, occupation, marital
status, and the drugs used were recorded.
Additional diseases (hypertension, diabetes,
peptic ulcer, thyroid dysfunction, etc.) and extra-
articular involvement (osteoporosis, lung, kidney,
heart, neurological, eye, etc.) were noted. In
addition, the rheumatoid factor (RF) positivity, the
number of swollen and tender joints, erythrocyte
sedimentation rate (ESR), and C-reactive protein
(CRP) levels were documented. Knee ROM
measurements of all patients were made using a
universal goniometer and the average values of
right and left knee flexion ROM were recorded.

The quadrivariate Disease Activity Score
28 (DAS28) was used to measure RA disease
activity.!! Values below 3.2 were accepted as
low, values between 3.2 and 5.1 as medium,
and values above 5.1 as high disease activity.
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Functional status was evaluated using the Health
Assessment Questionnaire (HAQ).'? The level of
pain was determined using a 10-cm Visual Analog
Scale (VAS)-pain.!3

The quadriceps muscle strength was measured
by manual muscle testing (MMT) according to the
Medical Research Council (MRC) Scale!* and the
average values of right and left quadriceps muscle
strength were recorded.

Health-related quality of life was assessed using
the Short Form 36 (SF-36).!> The Beck Depression
Inventory (BDI)!® was used to determine the risk
for depression and to measure the severity of
depressive symptoms.

The Tampa Kinesiophobia Scale (TKS) was
used in the evaluation of kinesiophobia.l” The
Turkish reliability and validity studies of this scale
were conducted by Tunca Yilmaz et al.” This
questionnaire, which evaluates fear related to
pain or previous injury, consists of 17 questions.
A four-point Likert scale (1= strongly disagree,
2= disagree, 3= agree, 4= strongly agree) is
used to evaluate the answers. The minimum
score is 17 and the maximum score is 68. In this
questionnaire, increased pain with movement and
fear of injury, avoidance of movement due to pain
are questioned. Vlaeyen et al.® accepted scores
above 37 as the presence of kinesiophobia.

The Falls Efficacy Scale (FES) was used to
evaluate the fear of falling.!® Ten questions were
asked to the patients about how confident they
were in performing the activities without falling.
According to the answers, each question was
scored between 1 and 10 (1: I trust very much;
10: I do not trust at all). Scores above 70 were
accepted as the presence of fear of falling.

Statistical analysis

Study power analysis and sample
size calculation were performed using
the G*Power version 3.1.9.4 software

(Heinrich-Heine-Universitit Diisseldorf,
Diisseldorf, Germany). In the analysis (a=0.05)
(tails=2) performed to have the power of the
study at least 0.80, at least 96 and 48 (a total
of 144) patients were required in the sample
groups.

Statistical analysis was performed using the
IBM SPSS for Windows version 20.0 software
(IBM Corp., Armonk, NY, USA). Descriptive data
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were expressed in mean + standard deviation (SD),
median (min-max) or number and frequency. The
Kruskal-Wallis test was used to examine whether
the numerical data was normally distributed.
Differences between the groups were evaluated
using the independent samples t-test. The
Chi-square test was used to compare groups of
categorical variables. Logistic regression analysis
was performed to identify the factors affecting the
level of kinesiophobia. The relationship between
continuous variables was evaluated using the
Pearson's correlation analysis. A p value of <0.05
was considered statistically significant at 95%
confidence interval (CI).

RESULTS

Baseline  demographic  and  clinical
characteristics of the patients and controls are
shown in Table 1. There was no significant
difference between the mean age of the patients
and the controls (p>0.05). For extra-articular
involvement in RA patients, 11 (11%) patients had
pulmonary involvement and one (1%) patients had
renal involvement. Of the patients, 88 (88%) had
no extra-articular involvement. The RF positivity
was found in 78 (78%) of the patients.

The TKS scores above 37 were accepted
as the presence of kinesiophobia, and the rate
of kinesiophobia was found to be 70% in the
RA patients and 12% in the controls. The
rate of kinesiophobia was significantly higher
in RA patients, compared to the control group
(odds ratio [OR]= 44.861, 95% CI: 42.571-49.052;
p<0.05) (Table 2). According to sex, the TKS score
was >37 in 57 women (76%) and 13 men (52%),
indicating a statistically significant difference
between the two sexes (p<0.05).

The mean kinesiophobia score assessed by
TKS in the patient group with RA was 41.0+10.3
(range, 20.0 to 58.9). In the control group, it
was 26.7+8.5 (range, 19.0 to 47.0). The mean
TKS score in the RA patients was found to
be significantly higher than the control group
(p<0.05). In addition, the mean FES score was
significantly higher in the patients with RA
(p<0.05) (Table 3).

In the regression analysis, the mean number of
swollen and tender joints, DAS28, VAS-pain, and
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Table 1. Demographic and clinical characteristics of study population

Mean+SD Median Min-Max
Age (year) 56.1+9.3 58.00 32.00-69.00
Disease duration (year) 15.8+8.5 16.00 1.00-35.00
Number of swollen joints 0.4+1.2 0.00 0.00-10.00
Number of tender joints 4.7+7.2 0.00 0.00-25.00
Erythrocyte sedimentation rate 21.1+13.7 19.50 2.00-73.00
C-reactive protein 8.7+9.8 5.00 0.05-48.00
Disease Activity Score 28 2.8+1.2 2.54 0.50-5.78
Visual Analog Scale-pain 4.2+3,2 5.00 0.00-10.00
Health assessment questionnaire 0.4+0.5 0.15 0.00-2.30
Quadriceps muscle strength (mean of right and left) 5.0+04 5.00 3.00-5.00
Knee flexion ROM (mean of right and left) 119.1+12.9 120.00 80.00-140.00
Tampa Kinesiophobia Scale 41.0£10.3 41.50 20.00-58.00
Falls efficacy scale 19.8+15.3 12.00 10.00-91.00
SF-36-physical function 61.1+30.1 65.00 0.00-10.00
SF-36-bodily pain 63.0+27.4 67.50 10.00-100.0
SF-36-physical role 49.3+46.7 50.00 0.00-100.0
SF-36-vitality 49.7+23.2 55.00 0.00-85.00
SF-36-emotional role 58.0+41.5 66.70 0.00-100.0
SF-36-social function 82.1+23.7 100.00 0.00-100.0
SF-36-mental health 60.0+20.6 58.00 8.00-96.00
SF-36-general health 43.3+21.2 40.00 0.00-95.00
Beck depression inventory 11.0£7.8 9.00 0.00-32.00

SD: Standard deviation; Min: Minimum; Max: Maximum; ROM: Range of motion; SF-36: Short Form 36.

Table 2. Frequency of kinesiophobia in patients with rheumatoid arthritis

Kinesiophobia (TKS>37) n % Difference (95% CI) P

RA patients (n=100) 70 70
44.861 (42.571-49.052) <0.00001*
Controls (n=50) 6 12

TKS: Tampa Kinesiophobia Scale; CI: Confidence interval; RA: Rheumatoid arthritis; * p<0.05 (significant).

Table 3. Comparison of TKS and FES Scores of study population

RA patients (n=100) Controls (n=50)
Mean+SD Median Mean+SD Median p
TKS 41.0+10.3 41.5 26.7+8.5 245 <0.00001*
FES 19.8+15.3 12.00 12.8+3.8 11.5 0.002*

TKS: Tampa Kinesiophobia Scale; FES: Falls Efficacy Scale, RA: Rheumatoid arthritis; SD: Standard
deviation; * p<0.05 (significant).
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Table 4. Effects of clinical variables on TKS in
rheumatoid arthritis patients

Clinical variables B p

Age -0.003 0971
Disease duration 0.033  0.699
Swollen joints 0.187 0.035*
Tender joints 0.356 0.032*
VAS-pain 0.184 0.048*
DAS28 0.655 0.008*
HAQ 0.249 0.029*
Quadriceps muscle strength -0.185  0.047*

(mean of right and left)
Knee flexion ROM (mean of right and left) -0.237 0.007*

TKS: Tampa Kinesiophobia Scale; VAS: Visual Analog Scale; DAS28:
Disease Activity Score 28; HAQ: Health Assessment Questionnaire;
* p<0.05 (significant).

Table 5. Correlation of TKS with other clinical
variables

Clinical variables p R
FES 0.0001* 0.523
BDS 0.0001* 0.601

0.0001* -0.632
0.0001* -0.522
0.0001* -0.572
0.0001* -0.610
0.0001* -0.464
0.0001* -0.396

SF-36-physical function
SF-36-bodily pain
SF-36-physical role
SF-36-vitality
SF-36-emotional role
SF-36-social function
SF-36-mental health 0.0001* -0.467
SF-36-general health 0.0001* -0.547

TKS: Tampa Kinesiophobia Scale; FES: Falls Efficacy Scale; BDI: Beck
Depression Inventory; SF-36: Short Form 36, * p<0.05 (significant).

HAQ were positively associated with TKS scores.
The quadriceps muscle strength and knee flexion
were negatively associated with the TKS scores
(p<0.05). The coefficient and corrected R2 values
are given in Table 4.

The mean TKS scores were significantly
correlated with FES and BDI scores (p<0.05).
The TKS was negatively correlated with
SF-36 subscales. Considering the correlation
coefficients, the highest negative correlation
was between TKS and SF-36 physical function
subscale (r=-0.632). The SF-36 physical function
subscale was followed by SF-36 energy and SF-36
physical role limitation, respectively (r=-0.610
and r=-0.572, respectively) (Table 5).

DISCUSSION

In the current study, we investigated
the frequency and level of Kkinesiophobia in
patients with RA and to evaluate the relation
of kinesiophobia with ROM, quadriceps muscle
strength, fear of falling, functional status,
depression, pain, disease activity and quality of
life. In our study, the frequency of kinesiophobia
in RA patients was found to be 70%. In the control
group, this rate was 12% and the difference was
statistically significant. Our study is the first to
evaluate the frequency of kinesiophobia in RA
patients.

In a study by Oskay et al.’® conducted in
Turkish patients with ankylosing spondylitis,
the frequency of kinesiophobia was reported
as 66.6%. Branstréom et al.?® also found the
frequency of kinesiophobia as 56% in Swedish
patients with musculoskeletal pain. In another
study conducted in Sweden, the frequency of
kinesiophobia was reported to be 54% in the
patients aged between 18 and 65 years who
applied to the physical therapy center with
musculoskeletal pain.?! In these two studies,
the cut-off value was taken as >37, similar to
our study. Lundberg et al.?! reported that this
phenomenon should be taken into consideration
in clinical situations, since kinesiophobia has a
negative effect on rehabilitation results.

In our study, the female-to-male ratio was
3:1, consistent with the sex ratio in RA.! When
the patients with RA were evaluated according
to sex, 76% of women and 52% of men had
kinesiophobia. The difference between men and
women was statistically significant. Similarly,
in the study of Verbunt et al.?? conducted in
Norwegian patients with chronic low back pain,
the kinesiophobia level in female patients was
found to be higher than that of male patients.
Contrary to the findings in these studies, in
the study of Branstrom et al.,?° the rate of
kinesiophobia was higher in males (72%) than
females (48%) with musculoskeletal pain.
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In our study, the mean Kkinesiophobia
score evaluated with TKS was 41, indicating a
significantly higher score than the control group.
Review of the literature reveals that our study
is the third study to evaluate the kinesiophobia
level in RA. Previously, Loof et al.® evaluated
kinesiophobia in the patients with RA using the
modified Fear-Avoidance Beliefs Questionnaire
and found a high level of kinesiophobia in the
patients. Similarly, Kinikli et al.?® classified RA
patients as those receiving conventional and
biological disease-modifying antirheumatic drugs
and combined therapy in their study and found
the TKS scores to be 43.31, 42.21, and 38.11,
respectively. These results are consistent with our
findings.

In the present study, age and duration of
disease were not associated with TKS scores
in RA patients. In the study of Kinikli et al.,?3
age was found to be positively correlated with
TKS. Similar to our study, no relationship was
recorded between disease duration and TKS in
the aforementioned study. Our patient group
consisted of the patients with low disease activity,
regular follow-up, and regular medication use
which may have led to the finding that TKS was
associated with disease activity, but not with age
or disease duration. In their study, Vlaeyen et al.®
found a negative correlation between the fear of
movement and disease duration and attributed
this to the fact that the fear of movement in
patients might decrease during the chronicity of
the disease. According to Vlaeyen et al.,® avoiding
daily activities in acute painful situations is an
adaptive reaction that develops spontaneously in
patients and affects the healing process positively.
However, one of the reasons for the continuation
of avoidance behavior in patients with chronic
pain is not only the short-term effect of reduced
suffering, but also the effect of certain beliefs and
expectations. All these support the lack of effect
of disease duration on TKS.

In our study, the effect of clinical variables on
TKS in RA patients was evaluated and pain was
found to be positively associated with the TKS
scores. On the basis of fear-avoidance model, pain
is interpreted as a threat by the individual and may
generate an idea that the activity would cause
more pain and re-injury. The cognitive change that
occurs during fear creates a perception of threat,
thus leading to the development of catastrophic
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behaviors such as pain, activity avoidance, and
disability. Several studies have demonstrated that
kinesiophobia is mainly caused by factors that
cause changes in cognitive structure such as pain-
related fear and pain catastrophizing. Similar
results were reported in the previous studies in
the literature.®23 L&6f et al.® drew attention to the
presence of pain-related avoidance behavior in
RA patients and emphasized that these patients
should be given cognitive behavioral therapy.
A similar relationship was found in the patients
with ankylosing spondylitis,’® chronic low back
pain,?*?> and systemic lupus erythematosus.?®
Based on these findings, pain is one of the
most common symptoms which predisposes to
kinesiophobia in RA patients. In these patients,
effective pain relief should be provided by using
both pharmacological treatments and physical
modalities, and the patients should be encouraged
to make exercises which are appropriate for
their general condition, age, and cultural and
environmental factors.

Another finding in our study is that the
numbers of swollen and tender joints and DAS28
scores were positively associated with TKS scores.
Joint swelling and tenderness cause a high
disease activity and pain, leading to catastrophic
behaviors such as activity avoidance. To the best
of our knowledge, our study is the first to reveal
the relationship between disease activity and
kinesiophobia in patients with RA.

Furthermore, in our study, we found that
quadriceps muscle strength and knee flexion
angle were negatively associated with the TKS
scores in patients with RA. Again, our study is
the first to reveal this relationship in RA patients.
This is a finding, we expected, as well. The
negative relationship between kinesiophobia and
quadriceps muscle strength has been previously
reported by Ozmen et al.?’ in patients with
knee osteoarthritis. In another study, the knee
flexion ROM was negatively correlated with
kinesiophobia among female patients with
patellofemoral pain.?®

Another remarkable finding in RA
patients is the effect of functional disability
on Kkinesiophobia. The relationship between
disability and kinesiophobia in RA patients
has been previously reported by Losf et al.®
and Kinikli et al.?® Based on these findings,
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it should be considered that disability may
cause kinesiophobia and that kinesiophobia may
increase the existing functional limitations.

Although the relationship between depression
and kinesiophobia has been examined in previous
studies, our study is the first to demonstrate this
relationship in patients with RA. Expectedly,
the patients' fear of movement and avoidance
behavior are associated with psychosocial
factors. Oskay et al.!' reported that BDI scores
were correlated with TKS values in patients
with ankylosing spondylitis. In another study
conducted in Turkey, the relationship between
kinesiophobia and depression was evaluated in
the patients with systemic lupus erythematosus,
and TKS was found to be significantly correlated
to BDI.2% In another study conducted in Brazil,
the relationship between BDI and TKS in the
patients with chronic low back pain was studied,
and higher kinesiophobia was reported in the
patients with depression.?®

Another finding of the current study was
the presence of a positive correlation between
kinesiophobia and fear of falling. To the best of
our knowledge, our study is the first study to
delineate this relationship in patients with RA.
Previously, this relationship was only shown in the
patients with Parkinson’s disease. It is an expected
result that those who have a fear of falling would
also have a fear of moving.®°

Based on our findings, kinesiophobia negatively
affects the quality of life in the context of physical
function, pain, energy, emotional, social and
mental functions. A negative correlation was
found between all subscales of SF-36 and TKS.
The same relationship was previously reported
by Loof et al.® in RA patients and by Baglan
Yentiir et al.?® in patients with systemic lupus
erythematosus. Taken together, we conclude that
evaluating kinesiophobia in RA and preventing
it with targeted multidisciplinary approaches,
such as cognitive therapies, would be effective in
improving the quality of life.

Nonetheless, there are some limitations to the
present study. First, our study is a cross-sectional
study and, therefore, the cause-effect relationship
was unable to be determined exactly. Second,
the scales used to evaluate depression, quality of
life, and kinesiophobia are mainly based on the
patients’ reports. Further studies are needed to
confirm these findings.
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In conclusion, early diagnosis and treatment
in RA patients with kinesiophobia are of utmost
importance to halt the disease progression and,
consequently, the preserve the future functional
status of the patient. It is important to develop
kinesiophobia prevention strategies to identify
RA patients at a higher risk of kinesiophobia at
an early stage and to provide them to participate
in the physical activity. As soon as the diagnosis
is made, medical treatment should be initiated
and necessary information should be given about
the benefits of physical activity and the problems
that may arise with inactivity. For this purpose,
it would be appropriate to hold training meetings
for kinesiophobia and to give information forms to
patients. We believe that group therapies can be
effective on kinesiophobia, as well.
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