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ABSTRACT

Purpose: This study aimed to examine the relationship of kinesiophobia and physical activity level with
dyspnea, peripheral muscle strength and proprioceptive acuity in patients with chronic obstructive pulmonary
disease (COPD).

Materials and Methods: A total of 36 patients with COPD were included in this retrospective cross-sectional
study. The patients’ demographics, kinesiophobia level, physical activity level, dyspnea severity, peripheral
muscle strength, and proprioceptive level were recorded from the patient file.

Results: According to the current results, kinesiophobia level showed a significant relationship with physical
activity level and sitting time (p<0.05). Additionally, the patients' kinesiophobia level showed a moderate
significant relationship with dyspnea severity, quadriceps and tibialis anterior muscle strength (p<0.05). In
addition, the physical activity level showed a moderate to strong significant correlation with sitting time,
dyspnea severity, proprioceptive level, and muscle strength (p<0.05).

Conclusion: Dyspnea, peripheral muscle strength, and proprioceptive levels are important interrelated
parameters that increase kinesiophobia and limit physical activity in COPD. Therefore, dyspnea, peripheral
muscle strength, and proprioception should be evaluated within the scope of pulmonary rehabilitation from
the early period, and therapeutic approaches aiming to minimize the effects of these symptoms should be
included in the pulmonary rehabilitation program.
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INTRODUCTION

Chronic obstructive pulmonary disease (COPD) with
pulmonary and systemic symptoms is a progressive
and treatable disease. The course of COPD is
complicated by developing systemic consequences
and comorbidities (1). One of the most important
pulmonary symptoms of COPD is dyspnea, which
increases upon physical exertion (2). Patients with
COPD attempt to compensate for the increased
dyspnea by reducing their activity level or avoiding
activities, resulting in peripheral muscle
deconditioning (3). Although activity limitation in
COPD is multifactorial, dyspnea related to acute
derangements in dynamic respiratory mechanics is
the primary activity-limiting factor in most patients
with COPD (2, 3).

In addition to the pulmonary conditions, systemic
effects of COPD, such as inflammation and hypoxia,
also lead to peripheral muscle weakness via
impairing neuromuscular activity (4). Approximately
32% of patients with COPD suffer from skeletal
muscle weakness and decreased muscle endurance
(5). Previous studies reported that the quadriceps
muscle weakens most rapidly in patients with COPD,
and quadriceps weakness in this patient population is
a primary indicator of decreased functional capacity,
deteriorated pulmonary function, and increased
mortality (6). As a result, in addition to the pulmonary
pathologies, extra-pulmonary conditions of COPD
provoke physical activity avoidance, which increases
fall risk and fractures (6, 7).

Kinesiophobia is an individual's excessive avoidance
of physical movement and activity due to the fear of a
painful injury or re-injury (8). Pulmonary and
extrapulmonary conditions of COPD reduce physical
activity levels by exaggerating the fear of movement
and thus impair peripheral muscle strength,
proprioception, and balance (7, 9, 10). Patients
experience a progressive decrease in functional
exercise capacity, pulmonary function, and peripheral
muscle strength as a consequence of physical
inactivity; these symptoms affect each other
negatively, thus leading to a vicious cycle (3, 11).
Additionally, physical inactivity seriously impairs the
self-care and mobility functions, and social life of
patients with COPD (3). In the existing literature,
there are a limited number of studies examining the
relation of COPD-specific pain- and dyspnea-related
kinesiophobia to physical activity level (12-14).
However, no study investigated the association
between extrapulmonary conditions (i.e., peripheral
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muscle weakness, neuromuscular control,
proprioception) and kinesiophobia in patients with
COPD. Studies are needed to establish to what
extent kinesiophobia, resulting from pulmonary and
extrapulmonary conditions of COPD, is related to
activity and functional limitation. Such studies can
help to determine  appropriate  pulmonary
rehabilitation for patients with COPD. Therefore, this
study aimed to determine the relationship of
kinesiophobia and physical activity level with
dyspnea, peripheral muscle strength and
proprioception in patients with COPD.

MATERIALS AND METHODS

Study Design and Participants

In this retrospective cross-sectional study, the files of
patients with COPD included in pulmonary
rehabilitation between 2017 and 2020 in the
Pulmonary Rehabilitation Unit of the Department of
Chest Diseases of Dokuz Eylil University were
evaluated. The files of patients aged 40 years and
over who were diagnosed with COPD according to
the "Global Initiative for Chronic Obstructive Lung
Disease (GOLD)" criteria were included in the study
to obtain clinical data (15). Patients’ files recorded
incompletely regarding the evaluation parameters or
files of patient with musculoskeletal or neuromuscular
disorders, previous lung surgery, unstable angina,
malignancy, congestive heart failure, uncontrolled
hypertension, and a history of pulmonary diseases
other than COPD were not included in the study.

Ethical Approval

Prior to the study, local ethics committee approval for
the retrospective use of databases recorded in
patients’ files for the current study was obtained from
the Non-Invasive Clinical Research Ethics Committee
of Dokuz Eylul University (Date: 09.11.2022, Decision
No: 2022/36-20). This study was conducted in
accordance with the Declaration of Helsinki.

Assessments

The demographics and clinical data (age, gender,
height, smoking history, disease duration) were
recorded from patients’ files. Additionally, forced
expiratory volume in one second (FEV1), forced vital

capacity (FVC), FEV1/FVC ratio, and their
percentages according to predicted values according
to the American Thoracic Society/European

Respiratory Society criteria, the airflow limitation
stage in COPD according to the GOLD criteria



J Basic Clin Health Sci 2025; 9: 195-204

(Mild/Stage 1; FEV1=80%, Moderate/Stage 2;
50%=<FEV1<80%, Severe/Stage 3; 30%<FEV1<50%
and Very severe/Stage 4; FEV1<30%), the presence
of respiratory symptoms (cough, sputum, and
dyspnea severity) were recorded from the patients’
files to be used in this study. Furthermore, the
patients' kinesiophobia and physical activity levels,
perceived dyspnea severity, peripheral muscle
strength, and proprioception levels were also
recorded from the patients’ files.

The evaluating methods for these variables are
explained below;

Kinesiophobia (fear of movement): The Tampa Scale
of Kinesiophobia (TSK), a reliable and valid 17-item
self-reported questionnaire with a 4-point Likert scale,
was used to determine the kinesiophobia level (16).
The TSK is based on the fear-avoidance, fear of
movement, and fear of reinjury model. The total score
of the TSK ranges from 17 to 68, with higher scores
representing a high degree of kinesiophobia. A TSK
score at or above the cut-off value (= 37) is
considered a high degree of kinesiophobia (17).
Physical activity level: The short form of the
International Physical Activity Questionnaire (IPAQ),
a valid and reliable scale, is frequently used for
assessing physical activity levels. This scale consists
of 7 questions and provides information about the
time spent in walking, moderate- and vigorous-
intensity activities in the last 7 days (for last week).
The total physical activity score is obtained by
multiplying the duration (minutes) and frequency
(days) values of walking, moderate and vigorous
activity with the different metabolic equivalent of task
(MET) coefficient values for each activity and then
calculating a score of the “MET-minutes/week” type
by adding these three activity scores. The time spent
sitting is evaluated as a separate question and its
score is calculated separately. The physical activity
level is classified as inactive (<600 MET-min/week),
low (600-3000 MET-min/week), and sufficient activity
level (>3000 MET-min/week) (18).

Dyspnea level: The modified Medical Research
Council (MMRC) dyspnea scale is frequently
preferred for evaluating patients' perceived dyspnea
levels during daily activities. This scale grades the
patient's perceived dyspnea in various physical
activities for five levels (range 0-4) (19).

Muscle strength: Isometric muscle strength measures
using Hand-held dynamometer (HHD) is a reliable,
valid, and simple method (20). The quadriceps,
iliopsoas and tibialis anterior muscle strength scores
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that had been evaluated with HHD (MicroFET2®,
Hoggan Health Industries, Inc., UT, USA) were
recorded from the patients’ files for analysis.
Proprioceptive measurement: The target angle
reproduction test is a valid and reliable method to
assess joint position sense acuity (21). For knee
proprioception assessment, subjects are seated on a
standard chair or examination table; then, the lower
leg is passively placed at the target knee flexion angle
to allow the subjects to memorize the target angle.
Following the familiarization session, subjects are
blindfolded and asked to replicate the target angle by
actively moving their leg from the starting position to
the target angle. The difference between the target
and reproduced angles represents the knee
proprioception acuity. Knee proprioception that had
been measured for the knee flexion angle of 60° was
recorded from patients’ files.

Statistical Analysis

The IBM® SPSS® (ver. 26.0; IBM Corp., Armonk,
NY, USA) package program for Windows software
was used for analysis of data. The normal distribution
of the data was determined using the Shapiro-Wilk
test. Descriptive statistics were presented as mean
(standard deviation) for parametric variables, median
(interquartile range) for non-parametric variables, and
frequencies and percentages for categorical
variables. The correlations were assessed using the
Pearson’s and Spearman correlation coefficient for
parametric and non-parametric conditions,
respectively. The correlation level was considered
negligible if the coefficient was less than 0.10, low if it
was between 0.10 to 0.39, moderate if it was between
0.40 to 0.69, and strong if it was greater than 0.70
(22). A value of p<0.05 was considered statistically
significant.

An a priori power analysis identified a sample size of
36 that was needed to achieve 90% statistical power
with a probability of a 2-tailed type | error of 0.05 and
an effect size of 0.50 in the correlation analysis (23).
In order to reach the determined sample size, a total
of 62 patients’ files were screened for eligibility. A
total of 26 patients’ files were excluded because they
did not meet the inclusion criteria.

RESULTS

The mean age of the patients was 66.94 + 10.40
years, and 14 (38.9%) of the participants were
female. Most of the patients (72.2%) in stage-2
according to GOLD, and they had FEV1% of 42.41 +
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Table 1. Demographic and clinical characteristics of patients with COPD

Mean £ SD
Variables Median (IQR25.75) Min. — Max.
n (%)

Sex (male/female), n (%) 14 (38.9) /22 (61.1) -

Age (years) 66.94 + 10.40 46.00 - 81.00
Height (cm) 162.00 (155.00/172.00) 150.00 — 190.00
Weight (kg) 71.41+£13.29 48.10 — 95.60
BMI (kg/m?) 27.00 (22.50/30.38) 19.20 — 35.30
Duration of disease (years) 11.00 (10.00/16.50) .25 -20.00
GOLD stage

Stage 1 (Mild), n (%) 2(5.6) -
Stage 2 (Moderate), n (%) 26 (72.2) -
Stage 3 (Severe), n (%) 8 (22.2) -
Smoking history

No smokers, n (%) 6 (16.7) -
Former smokers, n (%) 9 (25.0) -
Current smokers, n (%) 21 (58.3) -
Smoking consumption (pack/years) 20.00 (2.00/92.50) .00 - 360.00
_Regular exercise habit

Yes, n (%) 7(19.4) -

No, n (%) 29 (80.6) -
Respiratory symptoms

Shortness of breath, n (%) 28 (77.8) -
Cough, n (%) 26 (72.2) -
Sputum, n (%) 25 (69.4) -
Pulmonary function tests

FEV1 (%pred) 42.41+712 29.00 —56.00
FVC (%pred) 60.00 + 10.99 42.00 — 88.00
FEV1/FVC (%pred) 51.84+7.34 36.45 - 63.39

COPD: chronic obstructive pulmonary disease, SD: Standard deviation, IQR: Interquartile range, n: number, Min: Minimum, Max:
Maximum, BMI: Body Mass Index, pred: predicted, GOLD: Global Initiative for Chronic Obstructive Lung Disease, FEV1 forced

expiratory volume in one second, FVC forced vital capacity

7.12 percent predicted. In addition, 77.8%, 72.2%,
and 69.4% of participants had dyspnea, cough, and
sputum, respectively. The median value of disease
duration was 11.00 (10.00/16.50) vyears.
Demographics and clinical characteristics of the
patients are presented in Table 1.

Most of the patients with COPD (77.8%) had a high
level of kinesiophobia (= 37 points) according to their
mean TSK score (43.94 + 11.12). The participants'
physical activity level (66.00 (.00/240.00) MET-
min/week) was low, and their sitting time (10.00
(6.00/18.00) hour/week) was considerably prolonged.
In addition, the quadriceps, iliopsoas and tibialis
anterior muscle strengths of the individuals were 7.47
+ 240 kg, 7.34 + 2.06 kg, 8.93 (7.10/9.60) kg,
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respectively. The median value of the mMRC score
was 4.00 (3.00/5.00), which is greater than the
threshold value of mMMRC 22. The knee
proprioceptive acuity of participants was determined
as 3.50 (1.33/4.16) degrees. The kinesiophobia,
physical activity level, sitting times, muscle strength
scores, dyspnea severity, and knee proprioception of
patients with COPD are presented in Table 2.

According to the correlation analysis; a moderate
correlation of kinesiophobia with physical activity level
(r=-609 p<0.001), and with sitting time (r=674
p<0.001). The kinesiophobia level of the patients
showed a significantly moderate association with the
dyspnea severity (r=446 p=0.006), with quadriceps
muscle strength (r=-519 p=0.001), and with tibialis
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anterior muscle strength (r=-413 p=0.012). A
significant association of the physical activity level,
ranging from moderate to strong, was found with
sitting time, mMMRC, proprioception, lower extremity
muscle strength (p<0.05). A significant association of
participants' sitting time, ranging from weak to
moderate, was determined with mMRC, quadriceps
and tibialis anterior muscle strength, proprioceptive
scores (p<0.05). The relationship between
kinesiophobia level, physical activity level, sitting
time, dyspnea level, lower extremity muscle strength,
and proprioception of patients with COPD are
presented in Table 3.

DISCUSSION
According to our results, the majority of patients with
COPD exhibited high levels of kinesiophobia,
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physical inactivity, and prolonged sitting times.
Nevertheless, kinesiophobia, physical activity level,
and sitting time showed a low to strong significant
association with perceived dyspnea severity,
peripheral muscle strength, and proprioception in
patients with COPD.

Skeletal muscle deconditioning, as one of the
common systemic effects of COPD, is associated
with airflow limitation, exercise intolerance, physical
inactivity, and mortality (24, 25). Lower extremity
muscle weakness, due to the systemic effects of
COPD, considerably increases exercise intolerance,
fatigue, and fall risk, initiating a vicious cycle that
limits physical activity participation (26). Therefore,
exercise rehabilitation focusing on  muscle
strengthening is an important component of the
pulmonary rehabilitation program. In COPD, muscle

Table 2. Scores of kinesiophobia, physical activity level, sitting time, perceived dyspnea level, muscle strength,

and proprioception in patients with COPD

Variables Me(“il:gin(lic-lsRqu) Min. — Max.
Kinesiophobia 43.94 £ 11.12 27.00 —66.00
TPA (MET-min/week) 66.00 (.00/240.00) .00 — 5892.00
Sitting time (hour/week) 10.00 (6.00/18.00) 3.00-18.00
mMRC score 3.00 (2.00/4.00) .00 —4.00
Quadriceps strength (kg) 7.47 £2.40 3.40-12.20
lliopsoas strength (kg) 7.34 £ 2.06 3.70 - 12.27
Tibialis anterior strength (kg) 8.93 (7.10/9.60) 5.23-10.87
Proprioception (degree) 3.50 (1.33/4.16) .67 -7.33

COPD: chronic obstructive pulmonary disease, SD: Standard deviation, IQR: Interquartile range, Min: Minimum, Max:
Maximum, kg: kilogram, TPA: total physical activity, ME T-min/week: metabolic equivalent minutes per week, mMRC: modified

Medical Research Council

Table 3. Correlation of kinesiophobia and physical activity level with perceived dyspnea level, muscle strength,

and proprioception in patients with COPD

Physical Activity Level

Kinesiophobia (r)
TPA(r) Sitting time (r)

TPA (MET-min/week) -.609™ - -.783™
Sitting time (hour/week) 674 -783" -
mMRC score 446”7 - 477 4747
Quadriceps strength (kg) -519” .586™" -471"
lliopsoas strength (kg) -.306 436" -.375
Tibialis anterior strength (kg) -413" 612 -.496"
Proprioception (degree) .258 -573™ 419

COPD: chronic obstructive pulmonary disease, r: Pearson’s correlation coefficient, kg: kilogram, TPA: total physical activity,
MET-min/week: metabolic equivalent minutes per week, mMMRC: modified Medical Research Council *0,01<p<0,05,

**0,001<p=<0,01, ***p=<0,001
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mass and strength loss are predominantly observed
in the lower extremity muscles, especially in the
quadriceps muscle (6, 27). The quadriceps muscle is
the most commonly studied muscle group in patients
with COPD because it is primarily affected compared
to other muscle groups and determinant of
ambulation and functioning and provides prognostic
data (24). Studies have shown that patients with
COPD experience a decrease in quadriceps strength
ranging from 30 to 80% compared to healthy controls,
depending on the severity of the disease (24, 28).
Consistent with the literature, the mean value of
quadriceps muscle strength of patients with COPD in
the current study is similar to those reported in
previous studies (28). In addition, the mean value of
quadriceps strength of patients with COPD in the
current study is considerably lower than those of
healthy individuals presented in the previous study
(28). In the existing literature, a limited number of
studies evaluated lower extremity muscle groups
other than the quadriceps specific to the COPD
patient group (7, 27). Our findings are similar to the
results of the previous studies regarding the tibialis
anterior and iliopsoas muscle strength levels of
patients with COPD. However, our patients’ tibialis
anterior and iliopsoas strength levels are
considerably lower than those of healthy individuals
presented in the previous study (7, 27).

Although quadriceps muscle weakness and
associated factors in patients with COPD have been
extensively studied, no study investigated the
relationship between kinesiophobia and quadriceps
muscle strength in patients with COPD in the existing
literature. Additionally, a limited number of studies
have evaluated lower extremity muscle groups (i.e.,
tibialis anterior, iliopsoas) other than the quadriceps
muscle in patients with COPD and examined their
relationship with COPD-specific symptoms (7, 27).
Nonetheless, previous studies conducted on different
patient populations have reported significant
associations between kinesiophobia and lower
extremity muscle strength (29, 30), and similarly, our
findings showed a moderately significant association
between kinesiophobia and lower extremity muscle
strength in patients with COPD, as well
Consequently, our results suggest that including the
kinesiophobia and peripheral muscle strength
assessment into the routine clinical evaluations of
patients with COPD from an early stage is necessary
to determine an appropriate pulmonary rehabilitation
program.
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Kinesiophobia reduces compliance not only to
musculoskeletal rehabilitation but also to pulmonary
rehabilitation (9, 13) since it increases the tendency
to avoid physical activity. Fear of movement
complicates exercise and physical activity
participation in patients with COPD (9, 13). According
to the American College of Sports Medicine (ACSM)
and the American Heart Association (AHA)
guidelines, adults are recommended “to engage in at
least 30 min of moderate-intensity physical activity for
five days or at least 20 minutes of vigorous-intensity
physical activity for three days in a week” (31).
However, patients with COPD in our study represent
considerably lower physical activity levels than
indicated by these physical activity guidelines.
According to the IPAQ scores of the patients with
COPD in the current study, 77.8% were inactive
(<600 MET-min/week), and 11.1% had a low physical
activity level (600-3000 MET-min/week), which is an
important finding indicating a decrease in their
physical activity levels. Similar to our finding, previous
studies have shown that patients with COPD have
lower daily physical activity and higher kinesiophobia
levels compared to healthy individuals (13, 32, 33).
On the other hand, only one study, in the existing
literature, examined the relationship between
physical activity level and kinesiophobia in patients
with COPD (33). Although authors of this study used
the breathlessness beliefs questionnaire (BBQ) for
the kinesiophobia assessment, they reported similar
results to our findings (33). In addition, in line with the
current data in the literature, 77.8% of the patients
with COPD had high kinesiophobia (cut-off value = 37
points) (17), and a significantly moderate and inverse
correlation was observed between physical activity
and kinesiophobia levels in the current study.

Patients with COPD reduce their exercise and
physical activity participation due to concerns that
symptoms will be triggered (9). In addition, compared
to their healthy peers, patients with COPD perceive
their disease as an obstacle to participating in
physical activity and, therefore, reduce their daily
physical activities, such as climbing stairs and
walking, which increases the risk of comorbidities and
leads to more inactivity (9, 13). In fact, a limited
number of studies have shown that uncontrolled
disease symptoms such as pain, fatigue, and
dyspnea result in increased kinesiophobia in patients
with COPD (13, 14, 32). On the other hand, searching
the existing literature, according to our knowledge, no
study examined the relationship between muscle
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strength and kinesiophobia level in patients with
COPD; however, according to our findings, muscle
strength (quadriceps and tibialis anterior) showed a
moderately and inversely significant correlation with
kinesiophobia level. Moreover, the positive significant
relationship obtained in the current study between
lower extremity muscle strength, especially the
quadriceps muscle, and physical activity level
suggests that muscle strength is important in
maintaining functional independence in patients with
COPD. Although cross-sectional correlational
analysis, used in this study, limits our ability to
comment on causality and effect, our findings support
the view that adding muscle strengthening exercises,
particularly in the lower extremity muscle group, to
pulmonary rehabilitation from an early stage can
improve physical activity level and kinesiophobia in
patients with COPD.

Recent studies have reported that approximately one-
third of patients with COPD have experienced at least
one fall in the last six months due to loss of postural
balance (34). Falls in patients with COPD lead to
complications such as morbidity and mortality,
increasing healthcare costs (34, 35). Adequate
postural balance requires the interaction of visual,
vestibular, and proprioceptive inputs, which provides
appropriate processing time for motor responses
(10). However, the most important determinant of
postural control is accurate and appropriate
proprioceptive  sensory inputs. Proprioceptive
sensory inputs, increasing body awareness, enable
safer and more appropriate movements in daily life
activities; such movement patterns are closely related
to motor control and functional performance (10, 34).
A few studies showed proprioceptive impairments in
patients with COPD (10, 36); nonetheless, according
to our knowledge, no study examined the association

between  proprioception and COPD-specific
symptoms.
According to our findings, proprioceptive level

showed a moderately significant correlation with
physical activity level and sitting time, but no
significant  correlation was found between
proprioceptive level and kinesiophobia. COPD-
specific symptoms, such as increased respiratory
demand and decreased activity level, debilitate
proprioceptive sensory input and eventually impair
postural stability (7, 34). In patients with COPD, the
perceived dyspnea level and supplemental oxygen
requirement increase with both vigorous physical
activity and especially at the advanced stages of the
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disease. Increased dyspnea level and supplemental
oxygen requirement oxygen are closely associated
with reduced exercise capacity, increased postural
imbalance, and falls (7). Regular and adequate
physical activity increases the proprioceptive level
and, therefore, neuromuscular control by contributing
to morphological adaptations in muscle fibers, muscle
spindles, and mechanoreceptors that provide
proprioceptive sensory input (37). On the other hand,
previous studies have shown evidence that patients
with COPD have a sedentary lifestyle and tend to
gradually reduce physical activity to cope with the
increased respiratory demand (7, 37). This further
increases inactivity and thus reduces lower extremity
muscle strength and proprioceptive level. As a result,
patients with COPD experience impairment in
producing maximum voluntary contraction and in
integration of sensory input compared to healthy
peers (7, 10, 37). These suggestions are in line with
our findings that proprioception showed a significant
correlation with physical activity level and sitting time.
Consequently, our findings postulate that
proprioceptive exercises added to the pulmonary
rehabilitation of patients with COPD can improve
physical activity levels and, therefore, muscle
strength and kinesiophobia.

Dyspnea, as a subjective experience and a core
symptom of COPD, is a significant determinant of
quality of life, exercise compliance and tolerance, and
mortality (3). The mMRC is commonly used to
evaluate dyspnea severity, and the cut-off point for
severe dyspnea has been specified as mMRC score
> 2 (38). In the current study, the mMRC score of
patients with COPD was above the specified cut-off
value (MMRC = 2) and showed a significant
correlation with physical activity level and sitting time.
Patients with COPD reduce their exercise/activity
participation to diminish perceived dyspnea severity;
this weakens the lower extremity muscles (especially
the quadriceps) more than the upper extremity and
respiratory muscles (39). The mechanism of activity
avoidance due to respiratory symptoms in COPD may
explain the findings of our study. More, in the current
study, the median disease duration of COPD was 11
years; muscle strength might have been impaired as
a result of long-term exposure to dyspnea and activity
avoidance during this long period. Besides, dyspnea
severity was significantly correlated with the
kinesiophobia level, in the current study. Patients with
COPD experience increased dyspnea during daily
activities and even at rest, depending on the severity
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level of the disease. When individuals perceive
breathless during activity or at rest, cortical regions
associated with their previous dyspnea experience
are activated, which stimulates cortical regions
processing emotions, such as the insula, anterior
cingulate cortex, and amygdala, through neural
pathways, thereby triggering the dyspnea-related fear
(40). Showing a low-to-moderate significant
correlation between kinesiophobia and dyspnea
severity, previous studies advocated that dyspnea-
related fear in patients with COPD is the main reason
for exercise and physical activity avoidance (14, 33).
While the BBQ, which includes questions about
dyspnea-related kinesiophobia, was used in these
previous studies (14, 33), the TSK scale, most items
of which are related to pain, was used for
kinesiophobia assessment in the current study.
Although a different questionnaire was used in the
current study, our results were similar to those of
previous studies. Dyspnea and pain are
multidimensional and subjective experiences with
common neural pathways stimulating similar cortical
areas. Therefore, the perception of pain and dyspnea
may trigger similar effects on kinesiophobia (40, 41).
This mechanism could be a possible reason for our
finding regarding the significant correlation between
dyspnea and kinesiophobia.

Limitations

The main limitation is that no healthy controls were
included in the current study. Nevertheless, we
compared our findings with those of both patient and
healthy groups of previous studies conducted in the
same patient population and also interpreted our
findings by considering the cut-off values of the
evaluation parameters. Second, the retrospective
design of the study is another limitation. Third, the
generalizability of our results for all COPD stages is
limited by the fact that not all GOLD stages were
included into the current study. Additionally,
conducting the current study in a single-centered
clinic may also influence the generalizability of our
findings. The fourth limitation is that the TSK
questionnaire is not disease-specific, and its items
mostly relate to pain. Using a dyspnea-specific
kinesiophobia questionnaire in addition to the TSK
could have provided more comprehensive
inferences. Lastly, the parameters such as patients’
anxiety which possibly affect kinesiophobia in
patients with COPD were not evaluated. Therefore,
future studies with a prospective design, including
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healthy controls and evaluating different parameters
that may affect kinesiophobia (i.e., anxiety level)
should be warranted. Despite these limitations, our
study, comprehensively examining the relationship
between kinesiophobia, physical activity, dyspnea,
muscle strength, and proprioceptive level in patients
with COPD, provided conclusive results, which can
be a resource for clinicians and researchers.

CONCLUSION

Our study showed that increased kinesiophobia and
decreased physical activity levels in COPD are
associated with increased dyspnea severity,
decreased muscle strength, and proprioceptive level.
These findings obtained in the current study suggests
that increased dyspnea severity, decreased muscle
strength and proprioceptive level in patients with
COPD may trigger activity avoidance. Therefore, our
results emphasize the importance of evaluating these
parameters from an early stage of pulmonary
rehabilitation. In  conclusion, a pulmonary
rehabilitation program should include therapeutic
approaches aiming to decrease kinesiophobia level
and maintain physical activity participation in patients
with COPD by improving dyspnea, muscle strength,
and proprioceptive levels.

Acknowledgements: We appreciate all the people who
cooperated in this research.

Author Contributions: Study conception and design: M.E.,
H.Y.0., 8.0, A.0.A,, Data collection: M.E., H.Y.O., Data analysis
and interpretation: M.E., H.Y.O., S.0., Drafting of the article: M.E.,
H.Y.O., Critical revision of the article: S.0., A.O.A.

Conflict of Interest: No potential conflict of interest was reported
by the author(s)

Ethical Approval: This study was approved by the Non-Invasive
Clinical Research Ethics Committee of Dokuz Eylul University
(Date: 09.11.2022, Decision No: 2022/36-20).

Funding: We affirm that we have no financial affiliation (including
research funding) or involvement with any commercial organization
that has a direct financial interest in any matter included in this
manuscript.

Peer-review: Externally peer-reviewed.

REFERENCES

1. Fabbri LM, Hurd SS. Global Strategy for the
Diagnosis, Management and Prevention of
COPD: 2003 update. Eur Respir J 2003;22(1):1-
2.

2. O'Donnell DE, Milne KM, James MD, de Torres
JP, Neder JA. Dyspnea in COPD: New
Mechanistic  Insights  and Management
Implications. Adv Ther 2020;37(1):41-60.



J Basic Clin Health Sci 2025; 9: 195-204

10.

11.

12.

13.

Hanania NA, O'Donnell DE. Activity-related
dyspnea in chronic obstructive pulmonary
disease: physical and psychological
consequences, unmet needs, and future
directions. Int J Chron Obstruct Pulmon Dis
2019;14:1127-38.

Wist RC, Degens H. Factors contributing to
muscle wasting and dysfunction in COPD

patients. Int J Chron Obstruct Pulmon Dis
2007;2(3):289-300.
Cielen N, Maes K, Gayan-Ramirez G.
Musculoskeletal disorders in chronic obstructive
pulmonary  disease. Biomed Res Int
2014;2014:965764.

Shrikrishna D, Patel M, Tanner RJ, Seymour JM,
Connolly BA, Puthucheary ZA, et al. Quadriceps
wasting and physical inactivity in patients with
COPD. Eur Respir J 2012;40(5):1115-22.

Eymir M, Yakut H, Ozalevli S, Alpaydin A. Static
and dynamic balance impairment and
relationship with disease-related factors in
patients with chronic obstructive pulmonary
disease: A cross-sectional study. Wien Klin
Wochenschr 2021;133(21-22):1186-94.

SH K. Kinesiophobia: a new view of chronic pain
behavior. J Pain Manage 1990;3:35-43.

Liang F, Liu M, Han H, Ru Y, Yin Y, Cheng C, et
al. Identifying patterns of kinesiophobia
trajectories among COPD patients: A longitudinal
study. Nurs Open 2023;10(6):3925-35.
Janssens L, Brumagne S, McConnell AK, Claeys
K, Pijnenburg M, Burtin C, et al. Proprioceptive
changes impair balance control in individuals with
chronic obstructive pulmonary disease. PLoS
One 2013;8(3):e57949.

Troosters T, van der Molen T, Polkey M,
Rabinovich RA, Vogiatzis |, Weisman I, Kulich K.
Improving physical activity in COPD: towards a
new paradigm. Respir Res 2013;14(1):115.
Wang J, Bai C, Zhang Z, Chen O. The
relationship between dyspnea-related
kinesiophobia and physical activity in people with
COPD: Cross-sectional survey and mediated
moderation analysis. Heart Lung 2023;59:95-
101.

Vardar-Yagli N, Calik-Kutukcu E, Saglam M, Inal-
Ince D, Arikan H, Coplu L. The relationship
between fear of movement, pain and fatigue
severity, dyspnea level and comorbidities in
patients with chronic obstructive pulmonary
disease. Disabil Rehabil 2019;41(18):2159-63.

203

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Eymir M et al. Chronic Obstructive Pulmonary Disease and Kinesiophobia

Saka S, Gurses HN, Bayram M. Effect of
inspiratory muscle training on dyspnea-related
kinesiophobia in chronic obstructive pulmonary
disease: A randomized controlled trial.
Complement Ther Clin Pract 2021;44:101418.
Vogelmeier CF, Criner GJ, Martinez FJ, Anzueto
A, Barnes PJ, Bourbeau J, et al. Global Strategy
for the Diagnosis, Management, and Prevention
of Chronic Obstructive Lung Disease 2017
Report. GOLD Executive Summary. Am J Respir
Crit Care Med 2017;195(5):557-82.

Yilmaz O, Yakut Y, Uygur F, Ulug N. Turkish
version of the Tampa Scale for Kinesiophobia
and its test-retest reliability. Turk J Physiother
Rehabil 2011;22(1):44-9.

Vlaeyen JWS, Kole-Snijders AMJ, Boeren RGB,
van Eek H. Fear of movement/(re)injury in chronic
low back pain and its relation to behavioral
performance. Pain 1995;62(3):363-72.

Saglam M, Arikan H, Savci S, Inal-Ince D,
Bosnak-Guclu M, Karabulut E, et al. International
physical activity questionnaire: reliability and
validity of the Turkish version. Percept Mot Skills
2010;111(1):278-84.

Bestall JC, Paul EA, Garrod R, Garnham R,
Jones PW, Wedzicha JA. Usefulness of the
Medical Research Council (MRC) dyspnoea
scale as a measure of disability in patients with
chronic obstructive pulmonary disease. Thorax
1999;54(7):581-6.

O'Shea SD, Taylor NF, Paratz JD. Measuring
muscle strength for people with chronic
obstructive pulmonary disease: retest reliability of
hand-held dynamometry. Arch Phys Med Rehabil
2007;88(1):32-6.

Riemann BL, Myers JB, Lephart SM.
Sensorimotor system measurement techniques.
J Athl Train 2002;37(1):85-98.

Schober P, Boer C, Schwarte LA. Correlation
Coefficients: Appropriate Use and Interpretation.
Anesth Analg 2018;126(5):1763-8.

Faul F, Erdfelder E, Lang AG, Buchner A.
G*Power 3: a flexible statistical power analysis
program for the social, behavioral, and
biomedical sciences. Behav Res Methods
2007;39(2):175-91.

Maltais F, Decramer M, Casaburi R, Barreiro E,
Burelle Y, Debigaré R, et al. An official American
Thoracic Society/European Respiratory Society
statement: update on limb muscle dysfunction in



J Basic Clin Health Sci 2025; 9: 195-204

25.

26.

27.

28.

29.

30.

31.

32.

33.

chronic obstructive pulmonary disease. Am J
Respir Crit Care Med 2014;189(9):e15-62.
Jaitovich A, Barreiro E. Skeletal Muscle
Dysfunction in Chronic Obstructive Pulmonary
Disease. What We Know and Can Do for Our
Patients. Am J Respir Crit Care Med
2018;198(2):175-86.

Bernard S, LeBlanc P, Whittom F, Carrier G,
Jobin J, Belleau R, et al. Peripheral muscle
weakness in patients with chronic obstructive
pulmonary disease. Am J Respir Crit Care Med
1998;158(2):629-34.

Seymour JM, Ward K, Raffique A, Steier JS,
Sidhu PS, Polkey M, et al. Quadriceps and ankle
dorsiflexor strength in chronic obstructive
pulmonary disease. Muscle Nerve
2012;46(4):548-54.

Van't Hul A, Harlaar J, Gosselink R, Hollander P,
Postmus P, Kwakkel G. Quadriceps muscle
endurance in patients with chronic obstructive
pulmonary disease. Muscle Nerve
2004;29(2):267-74.

Souza de Vasconcelos G, Eduarda Chinotti
Batista da Silva M, G SN, Viadanna Serrédo F.
Relationship between kinesiophobia, isometric
hip and knee torques to pelvic, hip and knee
motion during the single-leg drop jump in women
with patellofemoral pain: A cross-sectional study.
Knee 2023;42:264-72.

Eymir M, Unver B, Karatosun V. Relaxation
exercise therapy improves pain, muscle strength,
and kinesiophobia following total knee
arthroplasty in the short term: a randomized
controlled trial. Knee Surg Sports Traumatol
Arthrosc 2022;30(8):2776-85.

Nelson ME, Rejeski WJ, Blair SN, Duncan PW,
Judge JO, King AC, et al. Physical activity and
public health in older adults: recommendation
from the American College of Sports Medicine
and the American Heart Association. Med Sci
Sports Exerc 2007;39(8):1435-45.

Ozel A, Yiimin ET, Tug T, Konuk S. Evaluation of
physical activity, kinesiophobia, daily life activities
and quality of life in individuals with chronic
obstructive pulmonary disease in different
phenotypes. Arch Physiother Rehabil
2019;2(1):7-17.

Girses HN, Saka S, Uggun H, Zeren M, Bayram
M. Obstacle of physical activity and activities of
daily living in patients with COPD: dyspnea

204

34.

35.

36.

37.

38.

39.

40.

41.

Eymir M et al. Chronic Obstructive Pulmonary Disease and Kinesiophobia

related kinesiophobia. Eur
2019;54(Suppl 63):PA1247.
Park JK, Deutz NEP, Cruthirds CL, Kirschner SK,
Park H, Madigan ML, et al. Risk Factors for
Postural and Functional Balance Impairment in
Patients with Chronic Obstructive Pulmonary
Disease. J Clin Med 2020;9(2):609.

Oliveira CC, Lee A, Granger CL, Miller KJ, Irving
LB, Denehy L. Postural control and fear of falling
assessment in people with chronic obstructive
pulmonary disease: a systematic review of
instruments, international classification of
functioning, disability and health linkage, and
measurement properties. Arch Phys Med Rehabil
2013;94(9):1784-99.e7.

Saritas Arslan M, Akinci B, Kuran Aslan G, Erelel
M, Yildiz S. The proprioception in copd: What are
the clinical determinants? Chest
2019;155(6):A377.

Chuatrakoon B, Ngai SPC, Sungkarat S,
Uthaikhup S. Balance Impairment and
Effectiveness of Exercise Intervention in Chronic
Obstructive Pulmonary Disease-A Systematic
Review. Arch Phys Med Rehabil
2020;101(9):1590-602.

Munari AB, Gulart AA, Araujo J, Zanotto J,
Sagrillo LM, Karloh M, et al. Modified Medical
Research Council and COPD Assessment Test
Cutoff Points. Respir Care 2021;66(12):1876-84.
Barreiro E, Gea J. Respiratory and Limb Muscle
Dysfunction in COPD. Copd 2015;12(4):413-26.
Stoeckel MC, Esser RW, Gamer M, Biichel C,
von Leupoldt A. Brain Responses during the
Anticipation of Dyspnea. Neural Plast
2016;2016:6434987.

Banzett RB, Moosavi SH. Dyspnea and pain:
similarities and contrasts between two very
unpleasant sensations. APS Bulletin
2001;11(1):1-6.

Respiratory J



