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Abstract The study aimed to examine the effects of

vestibular rehabilitation on kinesiophobia, quality of life,

dynamic visual acuity, and balance. Thirty vestibular

hypofunction patients aged 18–65 years who were diag-

nosed by videonystagmography (VNG) voluntarily partic-

ipated in the study. Before and after treatment Tampa

Kinesiophobia Scale, World Health Organization Quality

of Life Scale-Turkish Short Form, Tandem Stance

Test, Dynamic Visual Acuity, Visual Analog Scale to

measure dizziness, Subjective Visual Vertical and Sub-

jective for verticality and horizontality perception Visual

Horizontal tests were applied. The exercise program was

applied for 8 weeks. Patients were observed in the hospital

every two weeks. The exercises given in the session were

given as home exercises, 3 times a day, for 10 repetitions.

As a result of the study, statistical correlations were found

tandem stance test, subjective visual vertical and subjective

visual horizontal tests for the perception of verticality and

horizontality, visual analog scale to measure the severity of

dizziness, dynamic visual acuity, quality of life and tampa

kinesiophobia scales (p\ 0.05). It can be said that

vestibular rehabilitation improves the quality of life, bal-

ance, dynamic visual acuity, and overcomes kinesiophobia

in patients.Trial registration number: NCT05070936, Date

of registration:10/06/2021 (Retrospectively registered).
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Introduction

Vestibular hypofunction is a disease that occurs when there

is a partial or complete decrease in the functions of the

vestibular organs or the vestibular nerve [1]. It is seen in

two forms as unilateral vestibular hypofunction (UVH) and

bilateral vestibular hypofunction (BVH) [2]. The peripheral

and central system is known as the cause of vestibular

hypofunction. Peripheral causes; pres by vertigo, cervico-

genic dizziness, benign paroxysmal positional vertigo

(BPPV), Meniere, vestibular neuritis, vestibular migraine,

head trauma, acoustic neuroma. Central causes; It is known

as multiple sclerosis, atypical Parkinson’s, stroke,

migraine, cerebellar disorder, head trauma, drugs, psy-

chogenic and cardiovascular/autogenic conditions [3].

Symptoms such as dizziness, oscillopsia, postural insta-

bility, and gait disturbances are seen in patients with UVH.

Symptoms such as oscillopsia, spatial orientation problems,

cognitive impairment, postural instability, visual and gaze

disturbances, and physical inappropriateness are seen in

patients with BVH [2, 4].

Vestibular hypofunction treatment consists of vestibular

rehabilitation, posturography training, virtual reality, and

instrumental rehabilitation. One of the most valuable stages

of vestibular rehabilitation is the education of the patient.

The patient’s adaptation to exercise and motivation is

increased. Rehabilitation consists of three main exercises;

& Ebru Sever

fztebrusever@gmail.com

Gamze Kiliç
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these are gaze stabilization exercise, habituation exercise,

and postural stabilization exercises [5].

Kinesiophobia is the condition in which the patient restricts

her/his movements and activities because of the fear of being

injured again after a painful experience [6]. If we consider the

fear-avoidance model; A painful stimulus can produce a state of

pain, which causes fear and anxiety, leading to avoidance

behavior. If this situation continues for a long time, the person

will isolate himself/herself from social life [7].

Kinesiophobia has often been examined in studies in

disease states that cause pain. The number of studies

examining the relationship between vestibular rehabilita-

tion applied in vestibular pathologies and kinesiophobia is

limited. Therefore; this study aimed to examine the effect

of VR on kinesiophobia, quality of life, dynamic visual

acuity, and balance in individuals with VH.

Methods

Thirty patients aged between 18 and 65 years with positive

VNG test were admitted to otolaryngology clinic with com-

plaints such as turning from the head, balance problems, and

falling. Inclusion criteria for the study; Individuals with

vestibular hypofunction diagnosed by VNG test and patients

aged between 18 and 65 years. Exclusion criteria from the

study; Patients with visual impairment and neurological

involvement, individuals with wavy vertigo, ataxia, or other

lesions causing oscillopsia, dementia, patients with severely

limited mobility and unable to walk without using a walker,

cane, or orthosis. Patients were evaluated before and after

rehabilitation. Tampa Kinesiophobia Scale, World Health

Organization Quality of Life Scale-Short Form Turkish Ver-

sion, Dynamic Visual Acuity, tandem stance test,Visual Ana-

logue Scale to measure dizziness Subjective Visual Vertical

and Subjective Visual Horizontal tests for verticality and hor-

izontality perception were applied.

Videonystagmography; Bithermal caloric test, one of

the most important components of the VNG test, is the gold

standard for the diagnosis of vestibular hypofunction [8].

With this test, the vestibulo-ocular reflex was evaluated by

giving thermal stimuli. While the patient was lying in the

supine position, with the head flexed at 30 degrees, 8 L of

air at 50 degrees and 24 degrees Celsius, respectively, were

sent to both eardrums in 60 s with 5 min rest intervals.

Involuntary eye movements were recorded for 120–140 s

and the results were calculated by graphing [9].

Applied Evaluations

Demographic Data Form: Sociodemographic characteris-

tics and clinical conditions; Name, surname, age, smoking

and alcohol consumption, illnesses and/or surgeries,

medications used, whether have a history of falling, their

frequency, fear of heights, and whether they are uncom-

fortable with the dark, etc. was questioned.

Tandem Stance Test: The patient placed the heel of one

foot directly on the tip of the other foot, extended his hands

in front of him parallel to the ground, and tried to maintain

this position for 30 s without support. The test is finished

when it maintains 30 s. If he could not, how many seconds

he did, that second was noted. This test was applied first

with eyes open and then with eyes closed, and the values

were examined separately.

Subjective Visual Vertically (SVV) Test and Subjective

Visual Horizontally (SVH) Test: A line in a bright or

obvious color tone was placed inside the bucket. An angle

indicator is placed at the bottom of the bucket. A weight

hung from the middle of the bucket. The patient was asked

to align the vertical line horizontally and the horizontal line

vertically by holding the bucket from both sides and

turning it to the right or left side so that the patient’s face

was facing the inside of the bucket. If there was a deviation

from 0 degrees, this was recorded [10].

Dizziness Evaluation: The Visual Analogue Scale

(VAS) was used to evaluate the severity of dizziness. It is a

score between 0 and 10 cm on the Visual Analog Scale.

0 cm: I have no dizziness, 10 cm: I have a lot of dizziness.

If the scoring is between 1 and 4 cm; mild vertigo, 4–8 cm;

moderate vertigo, if it is between 8 and 10 cm; classified as

severe vertigo [11].

Tampa kinesiophobia scale (TKS): It measures fear of

movement and fear of re-injury. A 4-point Likert scoring

(1 = strongly disagree, 4 = strongly agree) is used. It

consists of 17 questions. After reversing the 4th, 8th, 12th,

and 16th items, the total score is calculated. It gets a total

score between 17 and 68. A high score shows high kine-

siophobia [12].

World Health Organization Quality of Life Scale-Turk-

ish Short Form (WHOQOL-BREF-TR): Developed by

WHO. Validity and reliability were obtained by Eser et al.

There are two versions of the scale, long (WHOQOL-100)

and short (WHOQOL-27) form. The scale measures

physical, mental, social and environmental well-being and

consists of 26 questions. When the Turkish version

(question 27 is the national question), the perimeter score is

called Perimeter-TR. In this situation Perimeter-TR area

score is used instead of perimeter score. Each area is

evaluated on its own. Area scores are calculated between 4

and 20. The higher the score, the higher the quality of life

[13].

Dynamic Visual Acuity: It was done using the Snellen

test. He was seated in a chair 3 m away from the chart. The

patient was initially asked where he read on the eye

chart on the wall while the head was fixed, and it was

recorded. Then, while the patient’s head was turned to the
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right and left rapidly 2 times per second, the patient was

asked to continue reading on the eye board and the answers

were recorded [4].

Vestibular Rehabilitation Program: Vestibular rehabil-

itation consisted of a total of 4 sessions, rearranged every

15 days. These exercises were prepared gradually to

increase the vestibulo-ocular reflex and vestibulospinal

reflex. The following exercises were done with the patients:

both sitting and standing gaze stabilization exercises, neck

joint range of motion exercises, 20 min walks outside,

walking backward both open-and-closed eyes, and walking

in tandem with both open-and-closed eyes. The therapist

gave the patients a home exercise program. It was

emphasized that the exercises should be applied as 10

repetitions. After the session, the exercises shown to the

patients were explained in written form and given as home

exercises. They were also asked to do home exercises 3

times a day, 10 repetitions, for 15 days. Evaluation of the

patients was done at the beginning of the first session and

the 4th session. Thus, 3 separate exercise sessions and a

home exercise program were applied to the patients.

Statistical Analysis: The data obtained in the research

were analyzed using the Statistical Package for Social

Sciences (SPSS) Windows 25.0 program. The collected

information was interpreted by using the frequency, per-

centage values, median, minimum, maximum, mean, and

standard deviation, which are descriptive statistics. The

normal distribution of the data was made using the Sha-

piro–Wilk test. It was observed that the WHOQOL-BREF

scale and Tampa Kinesiophobia scale had normal distri-

bution, and the dizziness and tandem posture test values

did not show normal distribution. To test whether the

scores of two quantitative correlated variables differed

significantly from each other, a dependent sample t-test

was used for normally distributed variables, the Wilcoxon

test was used for non-normally distributed variables, and

the McNemar test was used to examine the variation of two

dependent groups in different periods. In cases where the

error rate was determined in all tests and p\ 0.05, the

difference between the groups was considered statistically

significant. Comments were made in the light of the

tables created by the analysis of the data.

Results

Thirty people who met the inclusion and exclusion criteria

completed the study. The mean age of the participants in

the study was 46.10 ± 11.80. It was determined that 80.0%

of the participants were female and 20.0% were male. It

was determined that 23.3% of them smoked and those who

used alcohol did not. It was observed that 36.7% of the

patients had BVH and 63.3% had UVH. After eight weeks

of vestibular rehabilitation, improvements were observed

in the tandem stance test eyes open/eyes closed tests

(p\ 0.05). SVV and SVH test scores were found to be

statistically significant in sitting, hard and soft surfaces

(p\ 0.05). The mean vertigo severity (VAS) decreased

from 7.15 ± 1.36 to 1.06 ± 2.02. The results of the tan-

dem stance test, SVV and SVH tests, dizziness, and

dynamic visual acuity parameters are shown in Table 1. It

was found that their quality of life improved and their

kinesiophobia decreased (p\ 0.05). Quality of life and

kinesiophobia parameter results are shown in Table 2.

Discussion

Vertigo, nausea, vomiting, dizziness, nystagmus, and

imbalance in gait and posture are prominent symptoms in

vestibular hypofunction [14]. In our study, 30 patients were

admitted to the hospital with these symptoms, and after an

8-week vestibular rehabilitation program, complaints of

loss of balance, kinesiophobia, and dizziness were

decreased, and VOR gain and quality of life increased.

Vestibular hypofunction, dizziness, and loss of balance

are among the most common problems in individuals over

60 years of age [15]. Considering recent studies, it was

concluded that vestibular losses can also be seen in chil-

dren, and it was stated that the female gender is a risk

factor [16, 17]. Since it is a disease that affects all age

groups, individuals between the ages of 18–65 with

vestibular hypofunction were included in our study. The

mean age of the subjects in our study was found to be 46.

80% of the participants were female and 20% were male.

Tandem eyes open/eyes closed tests were used to evaluate

balance and statistical significance was found. VAS was

applied for the severity of dizziness and improvement was

observed.

They stated that the head is inclined towards the side

with impaired otolith function [18]. Liu et al. To measure

the perception of horizontality and verticality in their study

in patients with UVH; They suggested that SVH and SVV

tests are useful [19]. In our study, SVV and SVH tests were

used and improvements were found in the perception of

verticality and horizontality after exercise.

In the pathophysiology of vestibular hypofunction;

There is a decrease in the tone of the vestibular nuclei and a

decrease in the VOR gain. When the VOR decreases,

dynamic visual acuity deteriorates [10]. VHIT and dynamic

visual acuity testing have been suggested in a study in the

literature to measure the loss in VOR [20]. In our study,

dynamic visual acuity was used among the evaluation

methods and statistical significance was found.

The quality of life of patients is adversely affected due

to the symptoms occurring in individuals with vestibular
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disorders [21]. In their review, McDonnell and Hillier

stated that the positive effect of VR on the quality of life of

individuals with unilateral VH was better than other

treatments [22]. In our study, quality of life was evaluated

with the WHOQOL-BREF-TR and a significance was

found in the post-exercise scores. Improvement in quality

of life; This can be attributed to the fact that patients have

progressed in dizziness and loss of balance after exercise.

Kinesiophobia was evaluated and treated in pain-related

disease groups. Archer et al. applied cognitive-behavioral

therapy-based exercise to 102 patients with pain after

lumbar spine surgery and found that it had a positive effect

on kinesiophobia [23]. In a large-scale review of patients

with chronic fatigue syndrome and fibromyalgia, pain

neuroscience education was found to be effective in

improving patients’ pain-induced kinesiophobia [24]. Our

study focused on kinesiophobia caused by dizziness. The

patients were evaluated using the TKS, and statistical

significance was observed in the patients’ fear of move-

ment after vestibular rehabilitation. The result was signif-

icant, and the exercise program had positive effects on

dizziness and balance.

According to some of the studies; The exercises used in

vestibular rehabilitation and the diseases in which the

rehabilitation is applied vary. The exercises used in

vestibular rehabilitation and the diseases in which the

rehabilitation is applied vary. Whitney et al. examined the

developments related to vestibular rehabilitation and

rehabilitation; they said that gaze stabilization exercises,

habituation exercises, virtual reality, and biofeedback were

used [25]. In a review made in 2019, they found that gaze

stabilization exercises positively affected VOR gain,

improved dynamic visual acuity, and reduced dizziness

[26]. In our study, a significant improvement was achieved

with vestibular rehabilitation exercise training in our

Table 1 Results of Tandem Stance Test, SVV and SVH Tests, Dizziness Severity and Dynamic Visual Acuity Parameters

Pre- (n = 30) Post-(n = 30) Z p

Mean ± SD Median (min–max) Mean ± SD Median (min–max)

Tandem Stance Test Eyes Open 25.70 ± 8.84 30.00 (2.36–30.00) 30.00 ± 0.00 30.00 (30.00- 30.00) - 2.366 0.018*

Eyes Closed 10.99 ± 11.10 6.36 (0.00–30.00) 27.66 ± 5.20 30.00 (11.35–30.00) - 4.458 0.000*

SVV and SVH Tests SVV Sitting Down 0.67 ± 0.76 1.00 (0.00–3.00) 0.13 ± 0.346 0.00 (0.00–1.00) - 2.782 0.005*

SVH Sitting Down 0.77 ± 1.04 0.00 (0.00–3.00) 0.13 ± 0.43 0.00 (0.00–2.00) - 3.094 0.002*

SVV Hard Floor 1.03 ± 0.85 1.00 (0.00–3.00) 0.23 ± 0.43 0.00 (0.00–1.00) - 3.621 0.000*

SVH Hard Floor 1.00 ± 1.17 1.00 (0.00–4.00) 0.27 ± 0.52 0.00 (0.00–2.00) - 3.027 0.002*

SVV Soft Floor 1.37 ± 0.89 1.00 (0.00–3.00) 0.13 ± 0.35 0.00 (0.00–1.00) - 4.210 0.000*

SVH Soft Floor 1.53 ± 1.17 2.00 (0.00–4.00) 0.20 ± 0.61 0.00 (0.00–2.00) - 3.895 0.000*

Dizziness Severity 7.15 ± 1.36 7.30 (4.20–9.30) 1.06 ± 2.02 0.000 (0.00–9.30) - 4.763 0.000*

Dynamic Visual Acuity 0.49 ± 0.31 0.50 (0.00–0.90) 0.14 ± 0.20 0.10 (0.00–0.80) - 3.924 0.000*

Wilcoxon Test; SVV: Subjective Visual Vertically; SVH: Subjective Visual Horizontally; SD: Standard Deviation; n: Number of Persons; min:

minimum; max: maximum; *(p B 0.05)

Table 2 Results of Quality of Life and Kinesiophobia Parameters

Pre- (n = 30) Post-(n = 30) t p
Mean ± SD Mean ± SD

WHOQOL-BREF-TR WHOQOL-BREF-TR (General health status) 43.33 ± 22.92 72.92 ± 14.34 - 9.091 0.000*

WHOQOL-BREF-TR (Physical health) 54.73 ± 18.75 76.12 ± 11.80 - 8.846 0.000*

WHOQOL-BREF-TR (Psychological) 55.68 ± 16.61 69.84 ± 13.78 - 9.039 0.000*

WHOQOL-BREF-TR (Social relations) 68.57 ± 15.73 74.69 ± 14.75 - 3.960 0.000*

WHOQOL-BREF-TR (Environment) 68.99 ± 11.96 74.37 ± 10.81 - 4.173 0.000*

Tampa Kinesiophobia Scale 49.60 ± 7.71 43.77 ± 4.39 4.575 0.000*

T test; WHOQOL-BREF-TR: World Health Organization Quality of Life Scale Turkish Version; SD: Standard Deviation; n: Number of Persons;

*(p B 0.05)
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patients by providing balance training with adaptation,

habituation, and replacement exercises.

It was observed that there were significant improve-

ments in balance parameters after vestibular rehabilitation

treatment in patients diagnosed with vestibular hypofunc-

tion, resulting in improvements in the perception of verti-

cality and horizontality. It has been determined that

vestibular rehabilitation increases VOR gain, reduces the

discomfort of patients from crowds, and this results in an

increase in their quality of life. At the same time, it was

observed that there was a decrease in the severity of

dizziness, thus leading to improvements in kinesiophobia

scores.

The limitations of our study, the relationship between

kinesiophobia, balance, dynamic visual acuity, and quality

of life could not be examined due to the insufficient

number of samples, vestibular hypofunction patients were

followed for 2 months, but especially BVH patients need

long-term follow-up and rehabilitation. The reason for not

being able to follow long-term; patients have compliance

problems and our study was carried out during the Covid-

19 pandemic.
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