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Introduction: In patients after stroke, the relationship between the occurrence of kinesiophobia and the accompanying frailty
syndrome, as well as the acceptance of the disease and the level of mood, has not been recognized so far. The aim of this study
was to determine the prevalence of kinesiophobia in elderly Polish people after ischemic stroke, including the frailty syndrome and the
associations between the prevalence of kinesiophobia and feelings of anxiety and degree of the illness acceptance.

Methods: A cross-sectional study was used to achieve the study objectives. The study involved 152 hospitalized patients aged of
minimum 60 (mean age 63), qualified for post-stroke rehabilitation, including 76 women and 76 men. The patients were divided into
two groups, with kinesiophobia (119 persons) and without kinesiophobia (33 persons). The Tampa Scale of Kinesiophobia (TSK), the
Tilburg Frailty Indicator (TFI), the Hospital Anxiety Depression Scale (HADS) and the Acceptance of Illness Scale (AIS) were used.
Study results were calculated using MedCalc Software.

Results: Kinesiophobia has been demonstrated in 78% of people after ischemic stroke. The values of TFI and HADS were higher in
the patients with kinesiophobia (p<0.001). In patients with ischemic stroke, it was shown that the level of kinesiophobia increased with
higher anxiety (p<0.001), higher total TFI score, (p<0.05), and a lower level of illness acceptance (p<0.001).

Conclusion: The occurrence of kinesiophobia in elderly Polish people after ischemic stroke is common and the determinants of its
development are the coexistence of the frailty syndrome, anxiety and a low level of illness acceptance. In post-stroke patients, the
presence of kinesiophobia should be considered, especially in the situation of comorbid frailty syndrome. The issue of kinesiophobia in
patients after stroke requires further in-depth research, especially in the field of cognitive-behavioral prevention aimed at ways to
reduce this phenomenon.
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Introduction

One of the common cardiovascular diseases is a stroke, which is a serious public health problem. In 2016, over
24 million people worldwide developed a stroke.! Stroke patients require rehabilitation, especially in the psychomotor
field. Stroke rehabilitation is a coordinated use of medical, social and educational measures in order to achieve the
highest possible physical and psychological fitness and socio-professional potential, in accordance with physiological
and environmental limitations.” The importance of physical activity in the psychomotor rehabilitation of stroke patients
in order to minimize symptoms with a chance for better functioning has been strongly emphasized in the literature.” An
important barrier to achieve adequate physical activity levels might be specifically a fear of movement, called
kinesiophobia.* According to Kori et al, kinesiophobia is a condition in which the person experiences an excessive,
irrational and debilitating fear of movement and physical activity resulting from the feeling of being susceptible to
painful injuries or their recurrence.* Models describing the causes of kinesiophobia perceive pain as a threat and
a factor influencing the development of anxiety and fear, thus leading to avoiding a situation that may cause or
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intensify the feeling of pain.’ Avoidance behaviors cause a person to withdraw from activities that may be a predicate
of pain and uncomfortable situation. The cognitive avoidance model of movement suggests that when a painful
experience is interpreted as threatening, it can lead to the belief that exercise will cause pain and the risk of re-
injury. Over time, this can lead to avoidance behaviors that, in the long run, result in disability, disuse, and
depression.*®

Kinesiophobia is a commonly seen factor among patients with musculoskeletal pain, observed in approximately 50%
of the responders.” In another study, kinesiophobia was found in 56% of patients with chronic musculoskeletal pain
occurring more frequently in men (72%) than in women (48%).® The prevalence of kinesiophobia in persistent pain
ranges from 50 to 70%.” In elderly Polish patients with coronary artery disease over 76% of the examined patients had
a high level of kinesiophobia.'”

Kinesiophobia was found to be higher in stroke patients and was positively correlated with advanced age, disease
duration and stroke severity.'' It was shown that the occurrence of kinesiophobia in stroke patients was quite common
and it concerned even more than 80% of patients.'? In another study it was observed that patients with stroke had mild
kinesiophobia, which was related to a fear of falling.'> The above-cited publications, the only ones in the available
literature, show that the problem of the occurrence of kinesiophobia in patients after stroke has not been well recognized
so far, and it must be admitted that learning about this phenomenon would facilitate planning the methods of effective
post-stroke rehabilitation.

Not only were older post-stroke patients more susceptible to a frequent occurrence of kinesiophobia,'’ but also were
they more likely to have frailty syndrome.'* Frailty syndrome generally occurs in elderly people who have health
problems and a progressive decline in physical function and resistance to stressogenic factors.'> Frailty was defined as
a clinical syndrome in which three or more of the following criteria were present: unintentional weight loss (10 Ibs in the
past year), self-reported exhaustion, weakness, slow walking speed, and a low physical activity.'® The question arises
whether the coexistence of frailty syndrome with stroke may intensify the phenomenon of kinesiophobia in elderly
patients rehabilitated after ischemic stroke.

A fear of physical activity plays a major role in kinesiophobia® and a fear of falling in stroke patients.'* The feeling of
anxiety is a serious barrier to undertake physical rehabilitation.>'” Elderly stroke patients had a low level of illness
acceptance, which had an impact on the deterioration of their functional and emotional state causing mood disorders,
which was a significant problem in rehabilitation of these patients.'®

In patients after stroke, the relationship between the occurrence of kinesiophobia and the accompanying frailty
syndrome, as well as the acceptance of the disease and the level of mood has not been recognized so far. The aim of this
study was to determine the prevalence of kinesiophobia in elderly Polish people after ischemic stroke, including the
frailty syndrome and the associations between the prevalence of kinesiophobia and feelings of anxiety and a degree of the
illness acceptance.

Materials and Methods

A cross-sectional study was performed according to The Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines for reporting the observational studies.'® A study was conducted from January to
December 2019 at the community hospital in Wilkowice-Bystra, Poland. The sample consisting of 152 patients (76
women and 76 men, mean age - 63 years) was recruited from 185 elderly (age > 60 years) patients who had been
suffering from ischemic stroke for at least 4 months. Patients were consecutively admitted to the neurological rehabilita-
tion department. The recruitment process is presented in Figure 1.

The inclusion criteria for the study were: previous ischemic stroke, a mental state enabling verbal contact and
understanding the survey questions, age over 60 years and an informed consent to participate in the study. The exclusion
criteria were: psychosis, anemia, chronic kidney disease > stage 2, a decreased awareness, cognitive impairment
suggesting moderate or severe dementia, and a negative attitude towards the study. All examined patients were qualified
for post-stroke rehabilitation.

According to the data of the National Health Fund in Poland in 2018, about 30,000 patients over 60 were diagnosed
with ischemic stroke.”” Based on the population size and maximum error of 8% at the confidence level of 95%, it was
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Figure | The recruitment process.

estimated that the sample should include a minimum of 149 individuals. Therefore, the size of the sample used in the
study was deemed sufficient.

The study was approved by the independent Bioethics Committee of the Medical University of Silesia, Poland no.
KNW/0022/KB/154/19. All patients were informed on the study protocol and provided informed consent to participate.
The study protocol was developed in accordance with the Declaration of Helsinki.

The study used an original questionnaire to collect basic sociodemographic and clinical data. Body mass index (BMI),
hemoglobin and blood glucose levels were determined and the glomerular filtration rate (¢GFR) was calculated. Such
standardized diagnostic tools as: the Tampa Scale of Kinesiophobia (TSK), the Tilburg Frailty Indicator (TFI), the
Hospital Anxiety Depression Scale (HADS) and the Acceptance of Illness Scale (AIS) were also used.

The TSK was developed in 1991 as an assessment of fear of pain and injury caused by physical activity. This scale
consists of 17 questions rated on a 4-point Likert scale. You can get from 17 to 68 points on the scale. Kinesiophobia is
defined by obtaining more than 37 points.”' *> The value of Cronbach’s o coefficient of the Polish version of the
questionnaire was 0.8.

The TFI is a simple diagnostic tool for the frailty syndrome. The questionnaire consists of two parts. Part
A (determinants of frailty) includes questions about socio-demographic data (gender, age, marital status, country of
origin, level of education and a monthly income), as well as lifestyle, the prevalence of chronic and traumatic diseases in
the last year, and environmental conditions. Part B deals with the frailty component and includes questions about the
three aspects of frailty. In the physical sphere, they relate to somatic health, unintentional weight loss, difficulties in
moving, as well as disturbances in balance, hearing, vision, reduction of muscle strength and physical fatigue. The
psychological sphere includes the assessment of cognitive disorders and a mood (4 questions), and in the social sphere,
social relations and the occurrence of loneliness are assessed (3 questions). The total score is in the range of 0—15 points,
with 5 being the cut-off point for the frailty syndrome.*** The Polish version of the questionnaire is similar to the
original one in terms of the internal consistency (Cronbach’s a coefficient 0.72 vs 0.79).

The HADS is used to assess anxiety and depression in hospitalized patients. The questionnaire contains two
independent subscales for the assessment of anxiety and depression; each subscale has seven items. The answers are
given according to the 4-point Likert scale (0-3). The final score for each subscale is in the range of 0—21 points. Scores
in the 0-7 point range are normal, the 8-10 point range indicates the cut-off level, and the 11-21 point range is
considered abnormal.?*2” The values of Cronbach’s a coefficients of the subscales of anxiety and depression in the Polish
version of the questionnaire were 0.815 and 0.892, respectively.

The AIS by Felton, Revenson and Hinrichsen in the Polish adaptation of Juczynski contains 8 statements identifying
the negative consequences of diseases. For each of the statements, the respondents described their current health status on
a 5-point scale (1- I strongly agree; 2- I agree; 3- I do not know; 4- I disagree; 5- I strongly disagree). A strong consent
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means a bad adaptation to the disease, while a strong opposition - full acceptance. The scope of the AIS scale ranges
from 840 points (< 20 points — a low level of acceptance and adaptation to the disease, > 30 points — a high level of
acceptance of the disease state; 20-30 points — a medium adaptation to the disease.”® The value of Cronbach’s a
coefficient of the Polish version of the AIS was 0.85.

Statistical Analysis

The Shapiro—Wilk test was used to check the normality of the data distribution. The two groups were compared using the
Student’s ¢ test for the normal distribution of the variable, while groups without a normal distribution were analyzed
using the Mann—Whitney U-test. The chi® test and chi® test with the Yates correction were used for the selected
nonparametric data. In order to assess whether the analyzed parameters were predictors of dependent variables,
a multiple regression analysis using the stepwise method was used. A receiver operating characteristic (ROC) curve
analysis was used to evaluate the diagnostic occurrence of kinesiophobia. The area under the curve was calculated to
compare the predictive value of kinesiophobia to select the patients with a frailty syndrome. The results were considered
to be significant at p values < 0.05. All of the presented analyses were performed using MedCalc (MedCalc Software,
Ostend, Belgium).

Results

The characteristics of post-stroke patients are presented in Table 1. In the group of patients with an ischemic stroke,
kinesiophobia was demonstrated in 78.3% of patients. For the purpose of the analysis, the patients included in the study
were divided into two groups: with and without kinesiophobia. The groups of patients with and without kinesiophobia
were statistically comparable in terms of their age, BMI, hemoglobin and blood glucose levels, eGFR, comorbidities and
time after stroke (p > 0.05). Patients with kinesiophobia had higher systolic blood pressure than patients without
kinesiophobia (p < 0.01).

Table | The Characteristics of the Stroke Patients

Parameter Stroke Patients (n = 152) Statistical Significance of
Differences (p)
With Kinesiophobia Without Kinesiophobia
(n=119) (n=33)
Gender (male/female) 65(54%)/54 (46%) 11(33%)/22 (67%) <0.05
Age (years) (mean+SD) 68.1 £7.5 67.3 £ 6.7 >0.05
Education (primary/vocational/secondary/higher) (%) 13.4/38.7/30.3/17.7 3.0/39.4/51.5/6.1 <0.001
BMI (kg/m2) (mean%SD) 288 + 5.1 29.1 £42 >0.05
Hemoglobin (g/dL) (mean+SD) 138+ 1.4 1337 £ 1.39 >0.05
Glucose (mg/dL) (meanxSD) 125.9 £ 249 134.1 £227 >0.05
GFR (mL/min./1.73 m?) (mean+SD) 90.8 + 31.5 919 +21.2 >0.05
Arterial blood pressure (mm Hg) | Systolic 1393 + 189 129.3 + 145 <0.01
(mean%SD)
Diastolic 82.1 £ 120 81.78 £ 10.0 >0.05
Comorbidity (%) Hypertension 69.8 60.6 >0.05
Diabetes mellitus 49.6 364 >0.05
Coronary arterial 57.1 394 >0.05
disease
Time after stroke (months) (mean+SD) 4.9 * 5.69 4.36 = 4.69 >0.05

Abbreviations: BMI, body mass index; GFR, glomerular filtration rate.
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Table 2 The Occurrence of the Frailty Syndrome, The Level of Anxiety and Depression as Well as the Acceptance of Disease in
Stroke Patients with and without Kinesiophobia

Parameter Stroke Patients (n = 152) Statistical Significance of
o : —————| Differences (p)
With Kinesiophobia | Without Kinesiophobia
(n=119) (n=33)
Tampa Scale of Kinesiophobia (mean+SD) 482 +74 320+ 44 <0.001
TFl (meantSD) | Overall 85+123 5.6 £27 <0.001
Physical components 353 £ 1.67 332+ 1.73 >0.05
Psychological components | 2.84 + 0.97 2.84 £293 >0.05
Social components 1.96 + 0.56 1.79 £ 0.42 >0.05
Frailty syndrome (>5 88.7% 60% <0.01
score) (%)
HADS (mean Anxiety 8.1 +33 55+3.0 <0.001
+SD)
Depression 69 +38 47 35 <0.01
AIS (mean+SD) 25.0 £ 87 246 £7.7 >0.05

Abbreviations: TFl, Tilburg Frailty Indicator; HADS, Hospital Anxiety Depression Scale; AlS, Acceptance of lliness Scale.

The total value of TFI and the value of the anxiety and depression component of HADS were significantly higher in the
group of patients with kinesiophobia compared to patients without kinesiophobia, respectively: p<0.001, p<0.001, p < 0.01.
AIS values turned out to be statistically comparable in both groups of patients (p > 0.05). All the details are presented in
Table 2.

In the multiple regression model using the stepwise input method, adjusted to age and gender, the predictors were: TFI
values, especially physical and social components, the level of anxiety and depression in HADS and the value of AIS, and the
dependent variable was the TSK value defining kinesiophobia. This model turned out to be statistically significant and
explained 41% of the observed variance of the dependent variable (p < 0.001, R? = 0.411). In patients with ischemic stroke, it
was shown that the level of kinesiophobia increased with increasing anxiety (p < 0.001) and increasing total TFI score, ie the
occurrence of the frailty syndrome (p < 0.05), and a lower level of disease acceptance (p < 0.001).

The ROC curves for the frailty syndrome predicting kinesiophobia in stroke patients are shown in Figure 2. The area
under the curve was 0.807 (95% CI = 0.735-0.867). The cut-off value for the frailty syndrome was TFI > 6 (p < 0.01).
The TFI is able to distinguish kinesiophobia in patients with stroke with a sensitivity of 73.7% and a specificity of 85.8%.

Discussion

The main purpose of this study was to determine the occurrence of kinesiophobia in association with frailty syndrome in
post-stroke rehabilitation elderly patients after ischemic stroke. It was shown that the occurrence of kinesiophobia in
elderly people after ischemic stroke was common and was intensified in patients with accompanying frailty syndrome. As

11,1

in our study, other authors have also shown a high prevalence of kinesiophobia in elderly stroke patients.'"'? According

to Wasiuk-Zawada et al, the incidence of kinesiophobia varied depending on the degree of motor disability according to
Rankin, including 83.3% of patients with mild disabilities and 73.1% of patients with moderate disabilities.'* In the

above studies'"*!?

and in our study, kinesiophobia was defined on the basis of the TSK criterion, which allowed for
a comparative analysis of the frequency of this phenomenon, which turned out to be high in the majority of stroke
patients in studies from various centers. One of these studies included post-stroke patients in Poland.'? The problem of

kinesiophobia was also assessed in other neurological diseases, such as Parkinson’s disease'***-°

and a multiple
sclerosis.'>! In these diseases, similarly to stroke, the level of kinesiophobia increased in comparison to the results

obtained in the persons from the control groups.
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Figure 2 Receiver operating characteristic curves of frailty for the prediction of kinesiophobia in patients with stroke.

The literature review shows that the problem of kinesiophobia in diseases of the central nervous system, especially
following a stroke, has not been recognized so far. Factors determining the development of kinesiophobia and the
mechanisms of this development in post-stroke brain injury have not been elucidated. The relationship between the
occurrence of kinesiophobia in post-stroke patients and the examined factors proved inconclusive. In the above-cited
study'? it was shown that kinesiophobia in patients with stroke was related to age and self-assessment of fitness and not
related to the intensity of pain and the duration of the disease. In another study, an increased incidence of kinesiophobia
in stroke patients was positively correlated with advanced age, disease duration and stroke severity.'' Moreover, it was
observed that post-stroke kinesiophobia was related to a fear of falling.'> Our observations show that the intensity of
kinesiophobia in patients with stroke showed correlation with a higher level of anxiety assessed with the use of HADS,
higher TFI value for the frailty syndrome, and a low level of acceptance of their disease. Based on our study and other

=13 it can be concluded that the factors and probably the mechanisms determining the development of

authors’ results,
kinesiophobia in patients after stroke are diverse. The elucidation of these relationships in terms of the pathomechanism
of kinesiophobia in patients after stroke requires further in-depth research.

The coexistence of the frailty syndrome with stroke has been the subject of many studies. In an extensive meta-
analysis, Palmer et al showed that the prevalence of pre-frailty and frailty syndrome in people with stroke was on average
among 49% and 22% of patients, respectively.14 In these patients with a stroke, the frailty syndrome occurred twice as
often as in the population of people without a stroke. These results may have clinical implications, as they identify the
need to assess frailty in post-stroke survivors and assess how it may affect prognosis. Better quality, longitudinal research
that examines the temporal relationship between stroke and frailty, as well as studies on other types of cerebrovascular
diseases are needed.'® The authors’ research showed that the occurrence of the frailty syndrome among people with
stroke was more common in patients with kinesiophobia than in those without kinesiophobia. The percentage of people
with frailty syndrome among patients with kinesiophobia was 1.5 times higher than among patients without kinesiopho-
bia. According to Fried et al, frailty syndrome includes such symptoms as self-reported exhaustion, weakness, slow
walking speed, and a low physical activity.'® The combination of such symptoms with stroke can lead to the development
of kinesiophobia. Based on the determined ROC curve for the frailty syndrome in the prognosis of kinesiophobia in
patients with stroke, it can be predicted that obtaining more than 6 points on the TFI scale will result in the occurrence of
kinesiophobia. In another study evaluating the association of the frailty syndrome with kinesiophobia in elderly patients
after cardiac surgery treatment of coronary artery bypass surgery, the effect of this syndrome on the intensity of
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kinesiophobia was not observed, which was associated with a lower level of fear of physical activity.>* The fact of the
presence of severe kinesiophobia in our patients with the frailty syndrome accompanying stroke requires special attention
due to the recommended need for physical rehabilitation in these patients.

Our observations show that the intensity of kinesiophobia in patients with stroke showed correlation with a higher
level of anxiety. In a clinical setting, anxiety has been recognized as an important aspect of patients’ disability that must
be addressed, as it influences rehabilitation strategies.”'” Based on the anxiety avoidance model,* when pain is perceived
as threatening, it can develop anxiety related to this pain, leading in turn to avoidance behaviors. Avoidance behavior is
a state in which a person withdraws from many activities that are associated with high levels of pain. Then, avoidance
behavior as an adaptation to pain in the long run would lead to disability and a depression.®

In the elderly, the consequences of reduced activity can be severe, increasing the risk of a wide variety of health

problems, functional deterioration, and premature death.*® Several studies®~*

35-37

confirm the validity of the cognitive
model of anxiety avoidance among the elderly.

As it is believed that kinesiophobia has a negative impact on the results of rehabilitation, this phenomenon should be
taken into account in every clinical situation. A psychological management strategy that may be helpful in reducing pain
and kinesiophobia is a cognitive behavioral therapy.*®** This therapy may be effective in reducing the anxiety associated
with pain, thereby reducing pain and improving motor function. Cognitive behavioral therapy includes cognitive
recovery, relaxation training, deep breathing exercises, active involvement in distraction activities to modify and/or
reduce the impact of pain and physical and psychosocial disabilities, and overcome barriers to physical and psychosocial
recovery.*

Limitations

The work covers the occurrence of kinesiophobia only in the elderly people with ischemic stroke. Introducing younger
patients to the research would broaden the horizon of this phenomenon in post-stroke patients. The studies were not
conducted in the whole population of patients after stroke, as the more severely ill people with disabilities were
necessarily excluded. Moreover, the groups of patients with and without kinesiophobia compared in the studies differed
significantly in terms of the number of patients. The study did not take into account the psychological treatment of
patients qualified for post-stroke rehabilitation. From the current observation it can be concluded that such a procedure
was not carried out professionally, especially targeting patients with the problem of kinesiophobia. Another limitation is
not checking the post-stroke recovery status using, for example, the Brunnstrom stages.

Conclusions

1. The occurrence of kinesiophobia in elderly Polish people after ischemic stroke is common and the determinants of its
development are the coexistence of the frailty syndrome, anxiety and a low level of illness acceptance. 2. In post-stroke
patients, the presence of kinesiophobia should be considered, especially in the situation of comorbid frailty syndrome. 3.
The issue of kinesiophobia in patients after stroke requires further in-depth research, especially in the field of cognitive-
behavioral prevention aimed at ways to reduce this phenomenon.

Disclosure
The authors report no conflicts of interest in this work.
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