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Abstract

Background: The aim of this study was to evaluate the levels of ki-
nesiophobia and its relationship with functional status, quality of life, 
pulmonary involvement, depression, and other clinical parameters of 
the disease in patients with systemic sclerosis (SSc).

Methods: A total of 100 individuals (40 patients with SSc and 60 
healthy controls) were included in the study. The Tampa scale was 
used to assess kinesiophobia. Beck Depression Inventory (BDI) was 
used to assess depression. Scleroderma Health Assessment Question-
naire (SSc-HAQ) was used to assess functional status. Modified Rod-
nan skin score was used to assess skin thickness, and high-resolution 
computed tomography was used to assess lung fibrosis.

Results: The mean Tampa kinesiophobia score was significantly 
higher in patients with SSc compared to healthy controls. Depres-
sive symptoms were present in 57.5% of patients with SSc. Disease 
duration, pain, fatigue, disease activity, functional status, pulmonary 
fibrosis, and depressive symptoms were correlated with kinesiopho-
bia in patients with SSc.

Conclusion: There is an increased prevalence of kinesiophobia in 
patients with SSc, which seems to be more closely associated with 
disease duration, pain levels, and depressive symptoms.

Keywords: Systemic sclerosis; Kinesiophobia; Pulmonary fibrosis; 
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Introduction

Systemic sclerosis (SSc) is a chronic autoimmune disease af-
fecting multiple organ systems, characterized by fibrous for-
mation, especially in the skin and internal organs [1-3]. As with 
other autoimmune diseases, SSc is more common in females 
and peaks between 40 and 50 years of age. It has been reported 
that fatigue, skin deformities, pain, joint stiffness, changes in 
body image, and functional limitations are the most distressing 
symptoms in patients with SSc [2, 4, 5]. Fibrosis in SSc occurs 
as a result of vasculopathy and immune system activation. The 
fibrotic process is more pronounced in the skin, lungs, gas-
trointestinal tract, heart, tendons, and endocrine glands. Fibro-
sis in involved organs increases morbidity and mortality and 
negatively impacts quality of life [1, 6].

Emotional stress in chronic diseases negatively affects ki-
nesiophobia [7]. A recent systematic review reported that the 
ratio of depressive symptoms in patients with SSc ranged be-
tween 36% and 65% [8]. Patients with SSc are more prone 
to depression than patients with other chronic diseases due to 
chronic pain, fatigue, sleep disturbance, deterioration in ap-
pearance, and disability [9, 10].

The term kinesiophobia or “fear of movement” was first 
used in 1990 by Kori et al for low back pain. They defined ki-
nesiophobia as “fear and anxiety that develops against activity 
and physical movement, resulting from hypersensitivity and 
uncomfortable sensations due to painful or repetitive injury” 
[7]. In the long term, this can lead to disability, psychological 
problems, and deterioration in quality of life. This attitude is 
defined as fear-avoidance behavior, and in this case, the fear 
of pain causes more harm to the patient than the pain itself 
[11, 12].

There are few studies in the existing literature examining 
the relationship between rheumatic diseases and kinesiopho-
bia. Studies conducted in patients diagnosed with rheumatoid 
arthritis (RA), ankylosing spondylitis (AS), and systemic lu-
pus erythematosus (SLE) have shown that kinesiophobia is 
a significant issue in rheumatic diseases [13-16]. To the best 
of our knowledge, our study is the first study to demonstrate 
the relationship between kinesiophobia and SSc. The aim of 
this study was to determine the prevalence of kinesiophobia 
in patients with SSc and to determine the relationship between 
kinesiophobia and functional status, fatigue, pain, depression, 
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pulmonary involvement, modified Rodnan skin score, and oth-
er clinical and biochemical parameters of the disease.

Materials and Methods

Study groups

Patients who applied to the Rheumatology Outpatient Clinic 
of Dicle University Hospital between February 2022 and Sep-
tember 2022 and were followed up with a diagnosis of SSc 
according to the American College of Rheumatology (ACR) 
1980 classification criteria were included in the study. Forty 
patients aged 18 - 65 years with SSc were included in the 
study along with 60 healthy individuals with demographically 
similar characteristics as the control group. Individuals with 
any chronic disease such as diabetes, thyroid, heart or kidney 
failure, severe psychiatric disorders, and regular alcohol con-
sumption were excluded from the study. The control group 
consisted of healthy volunteers among hospital employees 
matched for age and gender. This study was planned as a cross-
sectional study and approved by the local ethics committee of 
Dicle University. The study was conducted in accordance with 
the principles of the Declaration of Helsinki.

Measurement of clinical variables

Age, gender, height, weight, education level, duration of dis-
ease, cardiovascular findings, digital ulcers, Raynaud’s phe-
nomenon, gastrointestinal findings (gastroesophageal reflux 
and dysphagia), and dyspnea were recorded. Mean pain and 
mean fatigue levels were recorded with a 100 mm visual 
analog scale (VAS). Erythrocyte sedimentation rate (ESR) was 
determined by the Westergren method (mm/h) and serum C-
reactive protein (CRP) level was determined using nephelom-
etry (mg/dL). Antinuclear antibody, anti-SCL70, and anticen-
tromere levels were detected using the immunofluorescence 
method.

The diffusion capacity of the lungs for carbon monoxide 
(DLCO) was evaluated by pulmonary function testing. High-
resolution computed tomography (HRCT) was used to evalu-
ate pulmonary parenchymal fibrosis. Scans of HRCT were 
revealed using a 64-slice computed tomography (Philips, Bril-
liance 64) and evaluated to identify parenchymal pathologies. 
Scans were performed with 1 mm thick sections at 10 mm in-
tervals.

Skin involvement of scleroderma was assessed with the 
help of the modified Rodnan skin score (mRSS). mRSS clini-
cally assesses scleroderma of 17 body surface areas and as-
signs a specific thickness value to each area from 0 to 3: 0 = 
normal, 1 = mild, 2 = moderate, 3 = severe (maximum score: 
51). European League Against Rheumatism (EULAR) Scle-
roderma Trials and Research Group (EUSTAR) criteria were 
used to measure disease activity [17].

EUSTAR scleroderma trial and investigational group cri-
teria were used to measure disease activity. EUSTAR criteria 
for disease activity include mRSS score > 14 (score 1), scle-

roderma (score 0.5), worsening of skin involvement in the last 
month (score 2), fingertip ulcerations (score 0.5), worsening of 
vascular complaints in the last month (score 0.5), symmetrical 
swelling and tenderness of peripheral joints (score 0.5), DLCO 
less than 80% of the expected value (score 0.5), worsening 
heart or lung involvement in the last month (score 2), ESR > 
30 (score 1.5), and hypocomplementemia (low C3 or C4). A 
total score of all parameters ≥ 3 indicates disease activity [18].

Measurement of physical functioning

Scleroderma Health Assessment Questionnaire (SSc-HAQ) 
was used to assess physical functioning. The SSc-HAQ is a 
widely used multisystem scale, especially for SSc. The SSc-
HAQ scale includes five VAS questions that inquire about the 
severity of Raynaud’s phenomenon, digital ulcer, gastrointesti-
nal and pulmonary respiratory symptoms, as well as the sever-
ity of the disease in general from the patient’s perspective [19].

Measurements of the psychological variables

Beck Depression Inventory (BDI) was used to assess depres-
sion in SSc patients. BDI is a Likert-type self-report question-
naire that assesses the level of depression based on responses 
to 21 questions [20]. In our study, a BDI score of 17 was se-
lected as the recommended cut-off point for depression [21]. 
The validity and reliability of the Turkish version of the scale 
have previously been demonstrated to be satisfactory [22].

Tampa scale for kinesiophobia

The kinesiophobia levels of the patient and control groups 
were assessed using the Tampa scale for kinesiophobia. The 
scale consists of 17 items and includes movement/reinjury and 
fear-avoidance parameters. The total score ranges from 17 to 
68. Higher scores indicate higher level of kinesiophobia. The 
items are scored on a four-point Likert scale from “strongly 
disagree” (score 1) to “strongly agree” (score 4). Four items (4, 
8, 11, and 12) are reverse-coded. The total score ranges from 
17 to 68, with higher scores indicating more severe kinesio-
phobia [23, 24].

Statistical analysis

The data were analyzed using SPSS (Statistical Package for 
Social Sciences; SPSS Inc., Chicago, IL) version 22 package 
program. Categorical variables were presented as n (%) val-
ues, and continuous variables were presented as mean ± stand-
ard deviation (SD). The Chi-square test was used for the com-
parison of categorical variables between groups. Conformity 
of the variables to normal distribution was assessed using the 
Kolmogorov-Smirnov test. For paired comparisons, Student’s 
t-test was used for normally distributed variables while the 
Mann-Whitney U test was used for non-normally distributed 
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variables. Pearson and Spearman correlation analyses were 
performed to assess correlations where appropriate. A stepwise 
method was used to construct the multivariate regression mod-
els with respect to the various dependent variables. A statistical 
significance level of P < 0.05 was used in all analyses.

Results

Clinical and demographic characteristics of the patients and 
healthy controls are listed in Table 1. Of the SSc patients, 
92.5% were women, 49.9% were postmenopausal, and 87.5% 
were married. The mean age of the patient group was 50.2 
years. The mean disease duration was 7.82 years. The mean 
Tampa kinesiophobia score was 48.4 in patients with SSc and 
33.4 in healthy controls (P < 0.001). Depressive symptoms 
were present in 57.5% of SSc patients (Table 1). Correlation 
analysis revealed that disease duration, pain, fatigue, disease 
activity, functional status, pulmonary fibrosis, and depressive 
findings were associated with kinesiophobia in patients with 
SSc (P < 0.05). There was no correlation between kinesio-
phobia and age, BMI, mRSS, bowel disease, Raynoud’s phe-

nomenon, digital ulcer, and laboratory parameters (Table 2). 
The multivariate regression analyses indicated that the Beck 
depression score and mean pain level were independently as-
sociated with the kinesiophobia (P < 0.01).

Discussion

In this study, the mean kinesiophobia score was significantly 
higher in SSc patients compared to healthy controls. This is 
the first study in the literature demonstrating the relationship 
between SSc and kinesiophobia. Previous studies have exam-
ined the prevalence of kinesiophobia in patients with RA [13], 
AS [14, 15], and SLE [16]. All of these studies showed that the 
existing rheumatic condition adversely affected kinesiophobia. 
This was associated with widespread muscle and joint pain, 
fatigue, sleep problems, psychological burden associated with 
the disease, morning stiffness, adverse effects related to polyp-
harmacy, and active disease processes [25-29].

In the present study, a positive correlation was found 
between pain scores and disease activity and kinesiophobia, 
consistent with many previous studies. A positive correlation 

Table 1.  Clinical and Demographic Characteristics of the Patients With SSc and Healthy Controls

Characteristics SSc patients (n = 40) Controls (n = 60) P
Age (years) 50.2 ± 10.1 48.9 ± 6.6 0.493
Gender: female 37 (92.5%) 54 (90%) 0.738
Education level: < High school 28 (70%) 38 (63%) 0.243
Marital status: married 35 (87%) 45 (75%) 0.247
BMI 24.7 ± 4.7 24.0 ± 4.4 0.503
Kinesiophobia 48.4 ± 10.4 33.4 ± 9.6 < 0.001*
Smoking status 10/30 12/48 0.554
BDI score 20.5 ± 9.7 13.4 ± 6.8 < 0.001*
Depressive symptoms 23 (57.5%) 14 (23%) < 0.001*
SSc-HAQ 1.5 ± 4.5
Disease duration (years) 7.82 ± 5.77
Fatigue VAS (cm) 64.7 ± 18.7
Pain VAS (cm) 50.9 ± 22.5
Modified Rodnan skin score 18.2 ± 9.7
Disease activity score 3.25 ± 2.19
Tender joint count 2.8 ± 3.46
Raynaud’s phenomenon 35 (87.5%)
Digital ulcer 27 (67.5%)
Dyspnea 27 (67.5%)
Pulmonary fibrosis 24 (60%)
Gastroesophageal reflux 23 (57.5%)
Dysphagia 25 (62.5%)
ESR 16.7 ± 11.6

Data are expressed as mean ± SD or n (%). *P < 0.05. BMI: body mass index; BDI: Beck Depression Inventory; ESR: erythrocyte sedimentation rate; 
HAQ: Health Assessment Questionnaire; n: number of cases; SD: standard deviation; SSc: systemic sclerosis; VAS: visual analog scale.
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between disease activity and kinesiophobia was previously 
demonstrated in patients with RA and AS [13, 14]. Yentur et 
al reported higher levels of kinesiophobia in patients with SLE 
compared to healthy controls, but did not detect a relationship 
between pain and kinesiophobia [16]. Similarly, in another 
study conducted in AS patients, no relationship was found be-
tween kinesiophobia and pain [15]. The authors attributed this 
to the fact that the patients with SLE and AS included in the 
study were in remission, hence the already low levels of mus-
culoskeletal pain in these patients.

It has been reported in many studies that the deteriora-
tion in functional status and quality of life negatively affects 
kinesiophobia in rheumatic diseases. In patients with AS, it 
has been shown that kinesiophobia is associated with de-
terioration in quality of life and functional status [14, 15]. 
The impact of functional disability on kinesiophobia was 
investigated in RA patients and it was determined that as 
physical functions deteriorate, emotional, social, and mental 
functions are also negatively affected and thus quality of life 
deteriorates [13]. In patients diagnosed with SLE, significant 
relationships were observed between kinesiophobia and the 
subscales of sleep, social isolation, and emotional reactions 
in quality of life assessments. However, no relationship was 
found between kinesiophobia and other parameters in these 

assessments [16]. Although the musculoskeletal system is 
affected in lupus patients, they usually present with milder 
joint involvement and less deformity, so there may not be an 
intercourse between kinesiophobia and other parameters of 
quality of life. However, deformities, especially in the joints 
of the hands and feet, are more prominent and devastating 
in patients with SSc. This may be the primary reason for the 
positive correlation between kinesiophobia and functional 
status in our patients.

Depression often accompanies inflammatory rheumatic 
diseases. Studies in patients with SLE reported depression 
rates between 41% and 51% [30]. In another study in which 
the psychological status of SSc patients was evaluated with 
BDI, a depressive state was detected at a rate of 62.5% [10]. 
In the present study, 57.5 % of the patients had mild to se-
vere depression. In addition, it was found that as depression 
levels increased in SSc patients, kinesiophobia also increased. 
Similar to these findings, a relationship between kinesiophobia 
and depression was also found in patients with RA [22]. These 
results are consistent with the rates reported in the literature. 
Psychological problems such as anxiety and depression in 
these patients not only negatively affect social isolation but 
also contribute to the development of kinesiophobia by dis-
rupting pain perception. When compared to studies conducted 
in other rheumatic diseases, the rate of depressed patients was 
higher in our study, which may be due to the more destructive 
effects of SSc. Our study revealed that depression negatively 
affects kinesiophobia in patients with SSc. Whether kinesio-
phobia is caused by depression or directly related to SSc is a 
more complex issue. We also demonstrated this relationship 
with regression analysis.

There are many studies evaluating fatigue in rheumatic dis-
eases [10, 25-28]. Previous studies demonstrated increased lev-
els of fatigue in SSc patients [10]. Similarly, fatigue is estimated 
to affect 53% of patients with AS [29]. However, this rate is 
reported to be between 40% and 80% in patients with RA [27]. 
Studies in patients with SLE reported that fatigue was one of 
the leading complaints in 53% to 80% of patients [30]. Previous 
studies have shown that increased levels of fatigue in patients 
with SSc may be associated with pain, depression, and sleep 
disturbance [10, 31, 32]. Consequently, a patient with increased 
fatigue may lose the will to move. In the present study, the level 
of fatigue was positively correlated with kinesiophobia.

There is no study in the literature demonstrating the rela-
tionship between pulmonary fibrosis and kinesiophobia in pa-
tients with SSc. However, previous studies reported a decrease 
in exercise tolerance in SSc patients, but also showed that ex-
ercise tolerance increased after pulmonary fibrosis regressed 
with medical treatment [33, 34]. Unlike other rheumatic dis-
eases, SSc is characterized by excessive collagen production 
leading to vasculopathy and fibrosis, and lung involvement 
is common. This often presents as pulmonary vasculopathy 
due to interstitial lung disease (ILD) or pulmonary arterial hy-
pertension [34]. In the present study, a correlation was found 
between pulmonary fibrosis and kinesiophobia. In this patient 
group, pulmonary fibrosis causes dyspnea, thus decreasing 
exercise tolerance. In the present study, 60% of the patients 
had pulmonary fibrosis. Higher rates of kinesiophobia in SSc 
patients may be related to the higher prevalence of pulmonary 

Table 2.  Correlation Between the Kinesiophobia Total Scores 
With the Clinical, Laboratory, Functional, and Psychological 
Characteristics in Patients With SSc

Characteristics r P
Age (years) 0.377 0.016
BMI 0.202 0.212
Disease duration (years) 0.402* 0.010
Modified Rodnan skin score 0.134 0.411
Pain VAS (cm) 0.434** 0.005
Fatigue VAS (cm) 0.389* 0.018
Gut disease 0.169 0.296
Pulmonary fibrosis 0.345* 0.029
Raynaud’s phenomenon 0.098 0.549
Digital ulcer 0.045 0.782
Disease activity 0.396* 0.012
SSc-HAQ 0.313* 0.045
BDI 0.553** < 0.001
ANA 0.297 0.063
CRP 0.116 0.474
ESR 0.070 0.666
Anti-SCL70 0.125 0.436
Anticentromere 0.246 0.082

*P < 0.05, **P < 0.01. ANA: antinuclear antibody; BDI: Beck Depression 
Inventory; BMI: body mass index; CRP: C-reactive protein; ESR: eryth-
rocyte sedimentation rate; HAQ: Health Assessment Questionnaire; 
n: number of cases; SD: standard deviation; SSc: systemic sclerosis; 
VAS: visual analog scale.
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involvement and dyspnea in these patients.
There are certain limitations of the present study. It was a 

cross-sectional study and the number of patients was relatively 
small. Prospective studies with larger patient groups might 
better elucidate the relationship between SSc and kinesiopho-
bia. Finally, a significant majority of our patients were female. 
Kinesiophobia in male patients diagnosed with SSc might pre-
sent different clinical findings.

Conclusion

The significance of our study lies in being the first to assess 
kinesiophobia in SSc patients. Just like in other rheumatic dis-
eases, regular exercise plays a crucial role in the rehabilitation 
of SSc patients due to its positive contribution to the muscu-
loskeletal system. Evaluating kinesiophobia in these patients 
and attempting to address it, if present, can contribute to their 
rehabilitation. In conclusion, treating kinesiophobia in patients 
with SSc will contribute to improving both their physical func-
tions and psychological well-being.
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