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ABSTRACT

Purpose: Kinesiophobia is defined as the fear of movement and activity resulting from a feeling of
vulnerability to painful injury or re-injury. This study aimed to determine the effect of kinesiophobia
on physical activity, balance, and fear of falling in patients with Parkinson’s disease.

Methods: The study, which was designed as a cross-sectional type, was conducted with 86 patients
with Parkinson’s disease (age 61.25 SD [9.72] years old) by face-to-face interviews with the patients.
The Tampa Scale of Kinesiophobia, International Physical Activity Questionnaire-Short Form, Berg
Balance Scale, Falls Efficacy Scale, Visual Analog Scale - Fear of Falling, Unified Parkinson’s Disease
Rating Scale — motor score, and the Hoehn and Yahr scale were used to evaluate the patients.
Results: Patients with Parkinson’s disease who had high levels of kinesiophobia had lower levels of
physical activity, worse balance, and higher disease severity and fear of falling. A correlation was
found between the Tampa Scale score and physical activity, balance, fear of falling, falls efficacy,
and disease motor score (p < .001; r = —0.38, —0.54, 0.67, 0.57, and 0.37, respectively). According to
multiple linear regression analysis, kinesiophobia explained the dependent variables to varying
degrees ranging from 13% to 44% (p < .001).

Conclusions: Patients with Parkinson’s disease may have kinesiophobia. Rehabilitation programs to
support functional capacity for these patients should be developed considering the presence of
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Introduction

Parkinson’s disease (PD) is a chronic neurodegenerative
disease characterized by progressive disability and
decreased quality of life (Poewe and Mahlknecht,
2009). Due to the long course and progressive nature
of the disease, over time negative effects occur related to
patients’ motor function, balance, activity level, and
quality of life (Debti, De Oliveira Godeiro, Lino, and
Moro, 2018). Activity limitations, participation restric-
tions, psychosocial problems, and some fear-based
avoidance behaviors may develop in patients with PD
as a result of these effects (Bello-Haas, Klassen,
Sheppard, and Metcalfe, 2011; Giladi and Balash, 2006;
Julien, Rimes, and Brown, 2016).

A review of studies regarding fear associated with PD
found that the most examined issue was fear of falling
which causes a decrease in functional capacity (Adkin,
Frank, and Jog, 2003; Haertner et al., 2018; Mak, Pang,
and Mok, 2012). Although social, cognitive, emotional,
and environmental factors were shown to explain incon-
sistencies between physical impairment and function, it

was reported that the fear of falling may also be another
factor contributing to this situation (Choi, Jeon, and
Cho, 2017). However, these factors are not yet clear.
Therefore, additional assessment methods that identify
factors preventing patients from participating in activ-
ities and reaching their optimal level of activity are
needed to encourage patients to increase their physical
activity level. Kinesiophobia, defined as “an excessive
and irrational fear of movement that can occur after
painful injury or re-injury” (Kori, Miller, and Todd,
1990) has come to the forefront in recent years in
patients with PD (Monticone et al., 2015). While kine-
siophobia is one of the most important limitations of
motor activity and is seen as a component of an indivi-
dual’s personality (Knapik, Saulicz, and Gnat, 2011), its
presence and effects are not well defined in patients with
PD. However, the presence of kinesiophobia has been
shown in the geriatric population, and it has been
reported that older individuals with high kinesiophobia
have a lower activity of daily living and a high level of
dependence (Ahangari and Abdolrahmani, 2020).
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Kinesiophobia is likely to be a serious and common
problem associated with PD which led to a decrease in
balance function and physical activity and an increase in
fear of falling. Similarly, a decrease in balance function
and activity level and an increase in fear of falling may
increase kinesiophobia. Therefore, determining the pre-
sence of kinesiophobia and its effects, if any, may help
support functional capacity such as improving balance,
increasing activity level in PD, and improving rehabili-
tation programs to include multimodal treatment stra-
tegies. This study thus aimed to investigate the presence
of kinesiophobia in patients with PD and its effect on
their physical activity, balance, and fear of falling.

Methods

The study was approved by the Marmara University
Faculty of Medicine Clinical Research Ethics
Committee with the protocol number 09.2017.226 and
clinical trial number NCT03827746.

Participants

A total of 86 patients with PD who attended Istanbul
University Cerrahpasa Medical Faculty Neurology
Department Movement Disorders Unit were included
in the study. Inclusion criteria were as follows: (1) diag-
nosed with Parkinson’s disease according to the UK
Parkinson’s Disease Society Brain Bank criteria (Clarke
et al., 2016); (2) in stage 1-3 of the Hoehn and Yahr
scale; and (3) receiving antiparkinsonian treatment.
Exclusion criteria were as follows: (1) presence of other
neurological disorders (e.g., stroke and muscle disease);
(2) presence of visual and auditory problems; (3) pre-
sence of psychiatric disorders; and (4) cognitive impair-
ment (<24 points from Mini-Mental Test). Informed
consent forms were obtained from all patients. Hoehn
and Yahr stages (Hoehn and Yahr, 1967) and the motor
section of the Unified Parkinson’s Disease Rating Scale
(UPDRS III) () scores were completed by a neurologist.
After the participants’ demographic information (i.e.,
age, gender, marital status, educational status, and initial
symptom) was recorded, the other measurements were
performed by a researcher/physiotherapist.

Tampa Scale of Kinesiophobia

The Tampa Scale of Kinesiophobia (TSK) was validated
for PD in Monticone et al’s (2015) study that was
a cross-sectional design and includes evaluating the
adapted questionnaire’s psychometric properties.
Cronbach’s alpha was 0.94, and 95% confidence interval
(%95 CI) was 0.82-0.94 (Tomioka, Iwamoto, Saeki, and

Okamoto, 2011). It consists of 17 statements assessing
kinesiophobia or fear of moving such as “I'm afraid that
I might injure myself if I exercise; I am afraid that I might
injure myself accidentally; and It’s really not safe for
a person with a condition like mine to be physically
active” (Lundberg, Styf, and Carlsson, 2004). Each ques-
tion is scored according to a 4-point Likert scale from 1

(strongly disagree) to 4 (strongly agree). The scoring of
the 4th, 8th, 12th, and 16th questions are reversed. The
total score can range from 17 to 68, with a higher score
denoting high-grade kinesiophobia. The test’s cutoff
point was 37 (Vlaeyen et al., 1995). Those below 37
points were grouped as low kinesiophobia, and those
above 37 points were grouped as high kinesiophobia.

International Physical Activity Questionnaire -
Short Form

The International Physical Activity Questionnaire — Short
Form (IPAQ-SF) evaluates the patient’s physical activity
level for the last 7 days by providing information on time
spent walking and moderate-to-vigorous activities. The
calculation of the total score includes the total duration
(minutes) and frequency (days) of walking, moderate activ-
ity, and vigorous activity. A Metabolic Equivalent — minute
(MET-min) score is achieved by multiplying the duration
of activity with MET score. The score achieved was used to
categorize patients into the subgroups as follows: (1) inac-
tive (€600 MET-min/week); (2) minimum active (>600 up
to <3000 MET-min/week); and (3) active (>3000 MET-
min/week) (Abrantes et al., 2012). The intraclass correla-
tion coefficient (ICC) was 0.50 and 0.57; 95% CI was 0.23 to
0.68 and 0.31 to 0.73, for men and women, respectively.

Berg Balance Scale

The Berg Balance Scale (BBS), used previously in studies
of PD, consists of 14 questions, each scored from 0 to 4,
evaluating balance. Internal consistency (Cronbach’s
alpha) was 0.85-0.89, 95% CI was 0.47-0.52, and ICC
was 0.94 (Steffen and Seney, 2008). Total scores can range
from 0 to 56 with a high score implying good balance
(cutoff point = 45) (Berg, Wood-Dauphinee, Williams,
and Maki, 1992). The BBS, which takes approximately
10-15 minutes to complete, is applied using auxiliary
devices such as a ruler, stopwatch, chair, and steps.

Falls Efficacy Scale

The Falls Efficacy Scale (FES) consists of 10 questions
that evaluate how much people trust themselves during
daily activities without fear of falling. Each question is
scored from 1 (I trust myself a lot) to 10 (I do not trust



myself at all). A total score >70 indicates that the person
has a fear of falling (Tinetti, Richman, and Powell, 1990).
The scale has been used previously in studies conducted
with patients with PD (Cronbach’s alpha >0.8, ICC >0.9)
(Thomas, Rogers, Amick, and Friedman, 2010).

Visual Analog Scale - Fear of Falling

A Visual Analog Scale - Fear of Falling (VAS-FOF) was
used to determine the patients with PD’s fear of falling in
their daily life, as stated in the study by Mehdizadeh et al.
(2019). Participants were asked to rate their fear of fall-
ing on a scale from 0 (not afraid of falling at all) to 10
(very afraid of falling). The ICC for VAS-FOF was 0.57
(95% CI = 0.49-0.64) (Scheffer et al., 2010).

Statistical analyses

Our sample (86 participants) was above the mini-
mum sample size calculated with G*Power 3.1 soft-
ware with a 0.20 effect size, at a significance level of
5% and power of 95%, based on information from
previous studies about TSK and IPAQ correlations
(Erim, 2019). Results were evaluated with the SPSS
Statistics 25 software program. The compliance of
the data to normal distribution was evaluated with
a Kolmogorov-Smirnov test and histogram drawing.
Parametric/nonparametric tests were used according
to their suitability for normal distribution. In the
analysis of differences between the two groups, an
independent t-test was used for UPDRS and VAS-
FOF results, while a Mann-Whitney U test was used
for other parameters. In the correlation analysis,
Spearman’s rank correlation coefficient test was
used for UPDRS and VAS-FOF
Pearson’s correlation coefficient was used for FEF,
BBS, and IPAQ scores. To determine the strength of
the correlation, Portney and Watkins’ (2000)
description was utilized. The correlation strength
of relationships was accepted as recommended that
0.00 to 0.25 = little or none; 0.25 to 0.50 = fair; 0.50
to 0.75 = moderate to good; and 0.75 to 1 = good to
excellent. Multiple linear regression analysis was
performed to determine the relationship between
TSK score (independent variable) and BBS, FEF,
VAS-FOF, and IPAQ (dependent variables). The
values in the IPAQ scores of four participants were
determined as outliers and winsorized. The signifi-
cance level was set at p <.05.

scores, and
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Table 1. Participants’ sociodemographic characteristics (n = 86).
Information n (%)

Gender

Female 41 (47.67)

Male 45 (52.33)
Age

<65 55 (63.95)

>65 31 (36.05)
Duration of disease (years)

0-5 44 (51.16)

6-10 21 (24.42)

>10 21 (24.42)
Marital status

Married 80 (93.02)

Single 6 (6.98)
Educational status

Illiterate 5(5.81)

Primary school 47 (54.65)

Middle school 14 (16.28)

High school 13 (15.12)

University 7 (8.14)
Initial symptom

Tremor 56 (65.11)

Bradykinesia 30 (34.89)

n: number of participants; %: percent.

Results

Among 90 patients with PD who applied to the Istanbul
University Neurology
Department Movement Disorders unit, 86 participants
(41 women and 45 men) who met the inclusion criteria
were included in the study. The participants’ demo-
graphic data were as follows: mean age
61.25 + 9.72 years (range 36-80), mean BMI
28.46 + 4.78 kg/m® (range 18.75-43.51), duration of
disease 7.16 * 5.39 years (range 1-25); mean Hoehn &
Yahr stage 1.77 + 0.77 (range 1-3), and mean UPDRS
motor score 14.16 + 9.63 (range 0-52). The participants’
sociodemographic data are shown in Table 1.

Cerrahpasa  University

The participants’ mean scores were as follows: TSK
4091 £ 9.62, IPAQ 1331.32 + 1516.93 MET x Min, BBS
45.87 + 10.49, FES 32.66 + 24.52, and VAS 3.89 + 3.13.
Participants were examined in two groups as low and high
kinesiophobia according to their TSK score. Physical activ-
ity level was lower, balance status was worse, and fear of
falling was higher in the group with high kinesiophobia
score. The differences between the groups are shown in
Table 2.

Correlations between variables

A positive moderate-to-good correlation was found
between the TSK and the VAS-FOF scores (p <.001,
r = 0.67); a positive moderate-to-good correlation
between the TSK and FES scores (p <.001, r = 0.57);
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Table 2. Differences between groups according to kinesiophobia
presence.

High kinesiophobia® Low kinesiophobia®

(n = 64) (n=22)

Mean (SD) Mean (SD) p-Value
Age 61.81 (9.59) 59.63 (10.14) 0.36
H&Y 1.93 (0.77) 1.31 (0.56) 0.001
Years of 7.29 (5.44) 6.77 (5.33) 0.5

PD

UPDRS IlI 15.95 (9.63) 8.95 (7.71) 0.003
TSK 45.26 (5.70) 30.13 (3.52) <0.001
IPAQ 1050.96 (1170.01) 2146.90 (2092. 92) 0.003
BBS 43.85 (9.15) 51.90 (5.14) <0.001
FES 43.76 (24.30) 21.81 (20.36) <0.001
VAS-FOF 4.93 (2.53) 1.81 (2.10) <0.001

H & Y : Hoehn and Yahr; PD: Parkinson’s disease; UPDRS Ill: Unified
Parkinson's disease rating scale of motor score; TSK :Tampa Scale for
Kinesiophobia; IPAQ: International Physical Activity Questionnaire;
BBS: Berg Balance Scale; FES: Falls Efficacy Scale; VAS-FOF: Visual Analog
Scale - Fear of Falling; SD: Standard deviation; n: number of participants.

*TSK points >37.

bTSK points <37.

a negative moderate-to-good correlation between the
TSK and BBS scores (p <.001, r = -0.54); a negative
fair relationship between the TSK and IPAQ scores
(p < .001, r = —0.38); and a positive fair relationship
between TSK and UPDRS III scores (p < .001, r = 0.37).

Multiple linear regression analysis between
dependent and independent variables

Kinesiophobia (dependent variable) was found to be
significantly associated with BBS, FES, VAS-FOF, and
IPAQ (independent variables). As indicated in the kine-
siophobia AR2 column, it explained 13-44% of the var-
iances in the measurements (Table 3 and Figure 1).

Discussion

This study, which examined patients with PD with pre-
sence of kinesiophobia and the effect of kinesiophobia
on physical activity, balance, and fear of falling, deter-
mined that kinesiophobia is high in patients with PD
and increases as disease severity and symptoms increase.
In addition, it was determined that patients with PD
with high kinesiophobia have a higher fear of falling
and higher disease motor severity and worse balance
and lower physical activity levels than those with low
kinesiophobia. Regression analysis showed that kinesio-
phobia explained the physical activity level, Falls Efficacy
Scale score, balance state, and fear of falling at different
rates (17%, 29%, 30%, and 44%, respectively).

Fear of falling in patients with PD is one of the most
important factors affecting independence in everyday
life (Jonasson, Nilsson, Lexell, and Carlsson, 2018).

Table 3. Multiple linear regression analysis.

Independent Dependent

variables variable R? Beta (95% Cl)  p-Value AR?

BBS TSK 0.305 -0.553 (—0.68to <0.001 0.297
—0.38)

FES TSK 0.301 0.548 (0.37to  <0.001 0.292
0.68)

VAS-FOF TSK 0.449  0.67 (0.53 to <0.001 0.442
0.79)

IPAQ TSK 0.18 -0.30(-0.03to <0.001 0.17
—0.01)

UPDRS TSK 0.14 0.37 (0.15 to <0.001 0.13
0.50)

Years of PD TSK 0.02 -0.03(-0.37 to 0.83 0.01
0.30)

Model 0.52 <0.001 0.48

summary

BBS: Berg Balance Scale; FES :Falls Efficacy Scale; VAS-FOF: Visual Analog
Scale - Fear of Falling; IPAQ: International Physical Activity Questionnaire;
TSK :Tampa Scale for Kinesiophobia; R :R-squared, AR? :R-square change.

Progression of the disease leads to limitation of mobility,
decrease in functional ability, and social isolation
(Rahman, Griffin, Quinn, and Jahanshahi, 2011). Fear
of falling, which has been frequently examined in asso-
ciation with PD in the literature, is associated with
decreased confidence in mobility (Schoene et al., 2019).
Kinesiophobia seen in patients in this context may lead
to worse balance and movement abilities and, thus,
a higher fear of falling. Avoiding activity is one of the
elements of kinesiophobia (Monticone et al., 2015).
Nilsson, Jonasson, and Zijlstra (2020) reported in their
study with patients with PD that avoiding activity asso-
ciated with falling increased with the progression of the
disease. In the same study, it was recommended to
clinically follow up the avoidance of activities related
to this fear of falling. According to our regression ana-
lysis, kinesiophobia predicts the fear of falling at the
highest rate among the dependent variables evaluated.
Thus, our results support the theory that kinesiophobia
is closely related to the fear of falling. In addition,
according to FES results, the confidence of patients
with high kinesiophobia regarding their ability to move
without falling was low. Previous studies have shown
that patients with PD have reduced confidence in their
ability to move without falling, even if they have not
fallen before (Rahman, Griffin, Quinn, and Jahanshahi,
2011), which might be related to kinesiophobia.
Therefore, evaluating patients with PD for the presence
of kinesiophobia can be a step to change negative cog-
nitive thinking and prevent the avoidance of activity.
The number of studies in the literature examining the
relationship between balance and kinesiophobia is lim-
ited. Ishak, Zahari, and Justine (2017) reported there is
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Figure 1. Scatterplots and regression analysis: (a) TSK score with VAS-FOF, (b) TSK score with BBS, (c) TSK score with FES, and (d) TSK
score with IPAQ. TSK: Tampa Scale for Kinesiophobia; VAS-FOF: Visual Analog Scale - Fear of Falling; BBS: Berg Balance Scale; FES: Falls

Efficacy Scale; IPAQ: International Physical Activity Questionnaire.

a relationship between kinesiophobia, mobility, and bal-
ance in elderly individuals. Bryant, Rintala, Hou, and
Protas (2015) examined and explained the relationship
between balance and fear of falling. PD is a disease
related to balance disorder (Debli, De Oliveira
Godeiro, Lino, and Moro, 2018). A progressive balance
disorder can cause loss of mobility and a decrease in
physical activity levels in patients over time. Similarly,
a decrease in mobility and physical activity levels leads to
further increase balance problems in patients (Bryant,
Rintala, Hou, and Protas, 2015; Deb{i, De Oliveira
Godeiro, Lino, and Moro, 2018). In the current study,
it was determined that patients with high kinesiophobia
had worse physical activity and balance levels, a higher
FES score, and a higher fear of falling. Our results sup-
port the relationship of kinesiophobia, which consists of
activity avoidance and fear/harmful sub-dimensions,

with balance problems. Therefore, the presence of kine-
siophobia may increase the problems associated with
balance that accompany PD and can further increase
the limitation of daily life activities.

Like balance, it is known that the level of physical
activity decreases gradually during PD. Low physical
activity has been associated with fear of falling, impaired
balance, and, consequently, reduced participation in
activities of daily life (Bryant, Rintala, Hou, and Protas,
2015). At the same time, fear of falling and of injury has
been shown as one of the barriers to physical activity in
older individuals (Rasinaho et al., 2007). Fear-induced
movement avoidance may cause long-term habits of not
moving, immobilization, and ultimately a lack of physi-
cal activity. Accordingly, already existing balance pro-
blems may increase and lead to disability. In addition to
the literature stating that physical activity should be
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increased in patients with PD, our results indicate that
kinesiophobia should also be taken into consideration
(Bouga-Machado et al., 2020). Thus, a supportive strat-
egy can be established to break the vicious circle of
physical inactivity-limitations—physical inactivity.

Jiménez-Cebrian et al. (2021) in their study compar-
ing Parkinson’s patients and healthy controls reported
that kinesiophobia was higher in the PD group, and PD
had a negative effect on the kinesiophobia score. As far
as we know, our study is the first study evaluating the
effect of kinesiophobia in PD on physical activity, bal-
ance, and fear of falling. Due to kinesiophobia in PD, the
balance could negatively be affected, and the fear of
falling and the level of inactivity could be increased.
Kinesiophobia impacted by balance problems, thus
resulting in fear of falling and inactivity, can increase
the dysfunction of patients with PD by affecting their
independence to perform daily life activities.

Since one of the rehabilitation approaches for PD is to
increase physical activity, it is important to evaluate the
presence of kinesiophobia from the early stages of the
disease. As a result, multidisciplinary rehabilitation pro-
grams that support functionality and include cognitive-
behavioral strategies and approaches for secondary
effects due to fear of falling, balance, physical activity
level, and kinesiophobia may be beneficial for
Parkinson’s patients to reduce the negative effects of
kinesiophobia and the perceived level of disability.
Acceptance and commitment therapy-based exercise
programs such as BEWARE, which are currently being
studied, may also be beneficial in reducing kinesiopho-
bia in patients with PD (Ghielen et al., 2015).

There are some limitations of our study. The first is
due to the cross-sectional nature of the study, and sig-
nificant correlations do not imply causation. The other
is the lack of measurements of other variables such as
freezing, orthostatic disorders, and anxiety. Future stu-
dies should broadly evaluate the relationship of motor
and non-motor symptoms seen in patients with PD with
kinesiophobia.

Our findings suggest that kinesiophobia can occur in
patients with PD and that kinesiophobia can worsen as
the disease progresses. Therefore, rehabilitation pro-
grams that include multimodal therapies such as beha-
vioral and exercise therapy to support functional
capacity for these patients should be developed consid-
ering its presence.
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