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Introduction

Benign paroxysmal positional vertigo (BPPV) is the most 
common peripheral vestibular disorder and accounts for 
20% of all cases of vertigo. It was first described by Barany 
in 1921. It is characterized by sudden, brief attacks of ver-
tigo triggered by certain head positions, such as turning the 
head to one side, getting out of bed, or leaning forward [1]. 
Vertigo usually lasts 5–10 s and does not last longer than 
30 s [2].

There is no clear evidence on the epidemiology. Possi-
ble causes are: Aging, head trauma, various diseases of the 
inner ear, female gender, hormonal factors, familial predis-
position, osteoporosis [3], and vitamin D deficiency[4] are 
risk factors. BPPV commonly occurs between the ages of 
50–70 years but can occur in all age groups. The incidence 
is 11–64 per 100,000 [1]. Lifetime prevalence is estimated 
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Abstract
Aim: The aim of the study is to compare the effects of vestibular rehabilitation and pharmacological treatment in benign 
paroxysmal positional vertigo (BPPV). Materials and methods: Thirty patients (40.93 ± 8.66 years old) diagnosed with 
BPPV were recruited. Patients were equally divided into pharmacological control group and vestibular rehabilitation 
group. The pharmacological control group was further divided into Group A (n = 8, 2 doses/day, 24 mg betahistine) and 
Group B (n = 7, 1 dose/day, 50 mg dimenhydrinate in addition to betahistine). Patients in the rehabilitation group under-
went repeated head and eye movements, and Epley or Barbecue Roll Maneuvers were applied for 4 weeks. Subjective 
assessment of vertigo was measured with the visual analog scale. Static balance parameters were measured with the 
tandem, one-legged stance, and Romberg tests. Dynamic visual acuity was measured with a Snellen chart, and vestibular 
dysfunction was measured with the Unterberger (Fukuda stepping) test. All parameters were evaluated before and after 
treatment. Results: Vestibular rehabilitation resulted in greater improvement in severity of vertigo, balance parameters 
except Romberg test, and vestibular dysfunction than pharmacological therapy (p < 0,001). There was no significant differ-
ence in dynamic visual acuity between groups (p = 0,24). The effects of medication with the active ingredients betahistine 
and dimenhydrinate were similar (p > 0,05). Conclusion: The vestibular rehabilitation method can positively change the 
severity of vertigo, balance ability, and vestibular dysfunction compared to pharmacological therapy. Dimenhydrinate 
administered in combination with betahistine was not superior to betahistine alone but can be recommended for its anti-
emetic effect.
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at 2,4%. Two theories explain the symptoms. The first is 
canalithiasis, which indicates that otoliths leaving the mac-
ula circulate in a semicircular canal, and the other is cupulo-
lithiasis, which indicates attachment of these otoliths to the 
utricle. In both cases, there is increased sensitivity to head 
movement. Approximately 80% of BPPV cases are related 
to the posterior canal (PC) [5]. The Dix-Hallpike test, con-
sidered positive for vertigo symptoms and torsional delayed 
nystagmus, is the gold standard in the diagnosis of BPPV 
and is particularly used in the evaluation of PC involve-
ment, whereas the supine roll test is preferred in the diagno-
sis of HC involvement [6].

Pharmacological treatments and vestibular rehabilita-
tion methods are used in the treatment of BPPV. Surgery 
may also be performed in persistent cases [7]. Pharmaco-
logical treatment includes anticholinergics, antiemetics, 
benzodiazepines, calcium channel blockers, betahistine, 
corticosteroids, and other drugs [8]. Vestibular rehabilita-
tion (VR) stimulates the vestibular system through head and 
eye movements and improves balance by developing central 
compensation. VR consists of components of adaptation, 
habituation, and substitution. Adaptation; gaze stabilization 
methods; habituation; optokinetic exercises; and substitu-
tion. It includes walking and balance activities under vari-
ous conditions. It has also been shown to improve everyday 

functions and reduce symptoms of vertigo [9]. Initially, each 
trial will provoke dizziness, but the repetitive exercises will 
promote adaptation and compensation process resulting 
in resolution of symptoms[10]. The canalith repositioning 
maneuver developed by Epley is commonly used as VR 
[11].

This study aimed to compare the efficacy of pharmaco-
therapy initiated by an otolaryngologist and vestibular reha-
bilitation performed by a physical therapist with respect to 
the parameters of vertigo severity, balance, dynamic visual 
acuity, and vestibular dysfunction. In addition, the superior-
ity of two different drugs (betahistine-dimenhydrinate) over 
each other was determined.

Methods

Participants

Thirty patients (40.93 ± 8.66) diagnosed with BPPV partici-
pated in the study. All patients had signed an informed con-
sent form. Patients with a positive Dix-Hallpike test were 
randomly divided into two groups: the vestibular rehabilita-
tion group (VRG) and the pharmacological control group 
(PCG). The flow of the study is shown in Fig. 1.

Fig. 1  Flow diagram of the study 
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If patients were between 18 and 50 years of age, had a 
positive result on the Dix-Hallpike test, and had no sponta-
neous nystagmus, they were enrolled in the study. Patients 
with Meniere’s disease, vestibular neuritis, labyrinthitis, 
sudden sensory hearing loss, chronic otitis media, nonam-
bulatory patients, vertigo due to central causes, and car-
diac conditions were excluded from the study. In addition, 
patients who were uncooperative and had contraindications 
to canalith repositioning applications such as spinal defor-
mity or disc pathology were excluded from the study.

Interventions

Vestibular Rehabilitation Group

Maneuvering and repetitive exercises were performed by a 
trained physiotherapist on the day of the clinic visit. The 
assessment and rehabilitation program was performed by 
a different physiotherapist. One physiotherapist conducted 
the assessment sessions while the other implemented the 
VR program. VR Protocols were performed in individual 
one-hour sessions once per week for four weeks. In addition 
to the maneuvers, we used repetitive vestibular exercises 
in our study. The maneuvers were performed following the 
exercises in the first session. In the following sessions, the 
maneuvers were repeated according to the patients’ needs. 
The protocol of repeated exercises consisted of four steps 
[12].

In the first session, patients performed head and eye 
movements in a sitting position. Patients initially moved 
their heads in different directions while focusing their eyes 
on a stationary object for 10 repetitions. Then, the patients 
followed the moving object with their eyes while their head 
was still. Afterward, patients did the same head movements 
for 10 repetitions with their eyes closed without focusing on 
any object. Finally, patients walked 40 m in a straight line.

In the second session, patients moved their heads in dif-
ferent directions in the Romberg, semi-tandem, and tandem 
positions while looking at a stationary object. Then, exer-
cises for walking straight ahead and walking backward were 
performed. All exercises were performed in 10 repetitions 
with eyes open and closed.

In the third session, the level of exercises was gradually 
increased and emphasis was placed on dynamic movements. 
Participants were asked to move their head to the right and 
left while walking backward, holding their hands first at 
their sides and then on their backs. Then, participants per-
formed tandem walking with their hands at their sides and 
then with their hands clasped behind and in front of them.

In the last session, patients performed the first week’s 
exercises once a day for four weeks with 10 repetitions to 
prevent potential attacks. We explained to the patients that 

they could stop doing the exercises after the four-week pre-
vention program.

At the end of each exercise session, the therapist gave 
the patients home exercise programs that were to include 10 
repetitions and three times daily.

12 of 15 patients (80%) had PC-BPPV; 3 patients (20%) 
had HC-BPPV. In the Dix-Hallpike test, patients sit on the 
examination table with their head turned approximately 45 
degrees to the side (to the side being tested). The therapist 
holds the patient’s head and quickly brings the patient in 
the supine position with the head in hyperextension. When 
the patient is in this position, nystagmus is observed. The 
Epley maneuver begins by rotating the head 45 degrees to 
the affected side while the patient is sitting, and then the 
patient rapidly turns the supine position with the head hang-
ing beyond the bed at approximately 30 degrees. Next, the 
patient rotates the head 90 degrees toward the unaffected 
side without raising it. Following this rotation, the patient 
turns the head and trunk 90 degrees to the unaffected side, 
facing the floor. Each position is held for approximately 
1 min or until the resolution of symptoms and/or nystagmus. 
Then, the patient is brought slowly into an upright sitting 
position, completing the maneuver [13].

The supine roll test has been used in diagnosing patients 
with HC-BPPV. Because the horizontal canals are parallel 
to the plane of gravity, the test is performed in the supine 
position with the patient’s head flexed 30 degrees. In this 
position, the patient’s head is rapidly rotated 90 degrees 
to the left or right in the horizontal plane. The presence of 
nystagmus is observed, then the head is rotated to the mid-
line and rapidly to the other side. This maneuver allows the 
patient to move away from the affected side in 90-degree 
increments. Initially, the patient is placed in the supine posi-
tion with the head elevated 30 degrees. Then, the patient’s 
head (or entire body) is rotated 90 degrees to the affected 
side and maintained for 30  s or until the nystagmus and 
vertigo cease. From this position, the head is rotated to the 
neutral position, then 90 degrees to the unaffected side, and 
finally to the prone position. Each of these positions is main-
tained for 30 s or until the nystagmus and vertigo stop [14].

Based on a previous study, we did not recommend pos-
tural restraint after treatment [15].

Pharmacological Control Group

An otolaryngologist administered betahistine and/or dimen-
hydrinate to patients. Patients in this group were divided 
into two subgroups. The first group, Group A (n = 8, 53%), 
was selected from patients who received 24 mg of betahis-
tine twice daily in the morning and evening for four weeks, 
while the other group, Group B (n = 7, 47%), began with 
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(mean 40,13 ± 8,72) and the PCG ranged in age from 25 to 
50 years (mean 41,4 ± 8,82). The smoking and alcohol use 
of the patients were questioned. Table 1 shows the demo-
graphic characteristics of the study population.

Spontaneous nystagmus was not observed in any patient 
as a result of the videonystagmography evaluation.

Table  2 shows the intra-group and inter-group com-
parison of the values in the DVA, VAS, static balance, and 
vestibular dysfunction in the VRG and the PCG. When 
comparing the VRG and PCG before and after the interven-
tion there were no significant differences in the value of the 
DVA, Romberg test, and Tandem test performed with eyes 
open (p > 0,05). According to the VAS results, the severity 
of dizziness decreased more in the VRG group (p < 0.01). 
More improvement was found in the VRG in the results of 
the Romberg test with eyes closed and standing on one leg, 
in which static balance was evaluated (p < 0.001; p ≤ 0.05). 
Vestibular dysfunction showed greater improvement in the 
VRG group (p < 0.001).

In all evaluations, there was no statistically significant 
difference between dimenhydrinate combined with betahis-
tine and betahistine-only groups (p > 0,05) (Table 3).

Discussion

In our study investigating the effects of VR on dizziness, 
balance, dynamic visual acuity, and vestibular dysfunction 
in BPPV patients, VR may improve dizziness, balance, and 
vestibular dysfunction more than pharmacological treat-
ment. This study investigates the effect of maneuvering and 
repetitive exercises in BPPV disease.

In the literature, it has been reported that the Epley 
maneuver in PC-BPPV [16–18] and the BBQ maneuver in 
HC-BPPV provide rapid and effective recovery [19, 20]. 
In the VR method, repetitive exercises and maneuvers are 
applied together; thus, it is aimed to maximize the neuro-
plasticity of the central nervous system and improve the 
postural control system by using adaptation, habituation, 
and substitution approaches [21]. On the other hand, the 
most commonly used drugs in the treatment of peripheral 
vertigo are histamine modulators. Clinical trials have shown 
that betahistine, which facilitates vestibular compensation 
by increasing the microcirculation of the inner ear, is effec-
tive, safe, and highly tolerable for different types of periph-
eral vertigo [16, 22–24]. Wipperman J et al. [25] stated that 
antihistamine, antiemetic, and benzodiazepine were initially 
recommended for the treatment of vertigo and related nau-
sea and vomiting. Sholtz et al. [23] used 40 mg of dimenhy-
drinate in 1275 BPPV patients to investigate the safety and 
efficacy of dimenhydrinate. They found it to be an effective 
and well-tolerated method of treating vertigo.

50 mg of dimenhydrinate once daily in combination with 
24 mg of betahistine twice daily.

Participants in this group were instructed to maintain 
their activities of daily living in addition to pharmacological 
therapy.

Outcome Measures

All patients were evaluated before and after 4 weeks. Per-
ceived vertigo severity was assessed with a visual analog 
scale (VAS); the static balance was measured with one-
legged stance (OLS) test on firm and soft surfaces with eyes 
open and closed, Romberg test, and Tandem test; dynamic 
visual acuity (DVA) was assessed with Snellen chart; ves-
tibular dysfunction was assessed with the Unterberger test 
with eyes closed. Balance tests were performed with a stop-
watch. We evaluated the patients’ ability to maintain their 
balance for 30 s.

Statistical Analysis

The data were analyzed using a software package Statistical 
Package for Social Science 22.0 (SPSS for Windows, IBM 
Corp., Chicago, IL, USA). We determined that at least 15 
patients in each group should be enrolled to achieve a power 
of 80% allowing type I error 0,1 and effect size 0,95. 30 
BPPV patients were included in the study. Quantitive vari-
ables were summarized as mean ± SD. The normality of data 
was checked using Shapiro-Wilk test. Differences between 
groups at the initial assessment and at the final assessment 
were compared with the Mann-Whitney U test. The Wil-
coxon test was used for all tests in Analysis to compare ini-
tial assessment and final assessment data within each group. 
The statistical significance value was set as p ≤ 0.05.

Results

We enrolled 30 patients in the study. There were no dropouts 
in the study. VRG and PCG consisted of 15 patients (n = 15, 
50%; n = 15, 50%). In total, 30 patients completed the study. 
Eighteen (60%) of the patients were female and 12 (40%) 
were male. The VRG ranged in age from 18 to 50 years 

Table 1  Demographic characteristics of study population
Group

Vestibular Rehabili-
tation Group
(n=15)

Pharmacological 
Control Group
(n=15)

Male/Female 2/13 10/5
Age, year min-max (mean) 18-50 (40,13±8,72) 25-50 

(41,4±8,82)
Smoking/Alcohol 3/2 6/0
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treatment. We attributed this to the fact that VR practices 
have been an active treatment method.

During the one-legged stance test and the tandem test 
performed on soft surface with eyes closed, it was observed 
that the patients showed more oscillation and had more 
difficulty while trying to maintain their balance. Postural 
control is impaired when visual inputs are absent and pro-
prioceptive inputs are incorrect [30]. In previous studies, it 
was reported that postural control was affected and balance 
loss was experienced in BPPV patients [30, 31]. After VR, 

Our study showed that VR and pharmacological treatment 
alleviated dizziness. VR exercises combined with maneu-
vering exercises improve dizziness more than maneuvering 
alone [26, 27]. Martelluci et al., [28] evaluated patient’s 
dizziness level after CRP and indicated that CRP reduces 
patient’s severity of dizziness within 6 days. Moreno et al., 
[29] indicated that Epley maneuver reduces the severity of 
vertigo. Betahistine, on the other hand, relieves dizziness by 
improving inner ear microcirculation [22]. In our study, we 
determined that VR relieved dizziness more than medicated 

Table 2  Intra-group and inter-group comparison of vestibular rehabilitation group and pharmacological control group in balance, dizziness, visual 
acuity and vestibular functions

Vestibular Rehabilitation Group 
(n=15)

Pharmacological Control Group 
(n=15)

Outcome Measures Baseline
Mean ± SD

4 week
Mean ± SD

p* Baseline
Mean ± SD

4 week
Mean ± SD

p* Difference
Mean ± SD

p*

OLST FIRM EO right foot 17,92 ± 15,15 29,05 ± 3,64 0,014* 26,85 ± 7,62 27,25 ± 7,22 0,59 5,76 ± 11,47 0,01*
OLST FIRM EO left foot 15,90 ± 14,69 30,00 ± 0,00 0,008* 27,73 ± 7,15 28,31 ± 6,53 0,18 7,33 ± 12,36 p<0,001*
OLST FIRM EC right foot 8,32 ± 9,98 26,11 ± 6,89 0,001* 12,45 ± 7,44 15,02 ± 7,18 0,02* 10,17 ± 11,19 p<0,001*
OLST FIRM EC left foot 8,7 ± 11,26 25,60 ± 7,24 0,001* 11,97 ± 7,99 14,28 ± 7,40 0,02* 9,59 ±11,16 p<0,001*
OLST SOFT EO right foot 14,02 ± 14,61 28,81 ± 3,75 0,007* 26,41 ± 5,85 27,86 ± 4,21 0,08 8,11 ± 12,06 p<0,001*
OLST SOFT EO left foot 14,05 ± 14,49 29,67 ± 1,27 0,006* 25,34 ± 8,32 27,57 ± 6,53 0,11 8,11 ± 12,06 p<0,001*
OLST SOFT EC right foot 5,12 ± 8,37 22,58 ± 8,00 0,001* 8,72 ± 4,58 12,42 ± 6,51 0,01* 10,58 ± 10,36 p<0,001*
OLST SOF EC left foot 5,03 ± 8,09 22,78 ± 7,35 0,001* 7,95 ± 6,48 10,18 ± 7,02 0,10 11,01 ± 10,32 p<0,001*
DVA 0,28 ± 0,22 0,07 ± 0,11 0,012* 0,35 ± 0,31 0.24 ± 0,26 0,02* -0,16 ± 0,23 0,24
Romberg test 27,48 ± 6,09 29,24 ± 2,92 0,10 27,61 ± 6,99 27,74 ± 6,86 0,31 0,94 ± 3,92 0,27
Tandem test EC 14,54 ± 12,18 30,00 ± 0,00 0,005* 18,05 ± 11,04 22,97 ± 9,69 0,008* 10,19 ± 11,60 0,05*
Unterberger test EO 1,00 ± 0,00 1,00 ± 0,00 1,00 1,00 ± 0,00 1,13 ± 0,35 0,15 0,06 ±0,25 0,15
Unterberger test EC 1,86 ± 0,35 1,26 ± 0,45 0,007* 1,40 ± 0,50 1,60 ±0,50 0,08 -0,20 ± 0,66 p<0,001*
VAS 5,64 ± 2,04 0,95 ± 1,40 0,001* 6,38 ± 1,58 4,49 ±1,88 0,001* -3,29 ±2,40 p<0,001*
Abbreviations: OLST, One Legged Stance Test; EO, Eyes open; EC, Eyes Closed; DVA, Dynamic Visual Acuity; VAS, Visual Analog Scale; 
*p≤0,05. Wilcoxon test, Mann-Whitney U test

Table 3  Comparison of betahistine and dimenhydrinate combination and betahistine-only in balance, dizziness, visual acuity, and vestibular func-
tion.

Group A (n = 8) Group B (n = 7)
Outcome Measures Baseline

Mean ± SD
4 week
Mean ± SD

p* Baseline
Mean ± SD

4 week
Mean ± SD

p* Difference
Mean ± SD

p*

OLST FIRM EO right foot 24,10 ± 9,89 24,85 ± 9,50 0,59 30,00 ± 0,00 30,00 ± 0,00 1,00 0,40 ± 2,11 0,56
OLST FIRM EO left foot 25,74 ± 9,63 26,83 ± 8,94 0,18 30,00 ± 0,00 30,00 ± 0,00 1,00 0,58 ± 1,76 0,17
OLST FIRM EC right foot 10,65 ± 5,60 13,51 ± 6,25 0,32 14,50 ± 9,14 16,74 ± 8,26 0,02* 2,57 ± 4,19 0,64
OLST FIRM EC left foot 10,09 ± 10,08 13,16 ± 9,52 0,12 14,13 ± 4,53 15,56 ± 4,30 0,06 2.30 ± 4,38 0,14
OLST SOFT EO right foot 23,27 ± 6,66 26,00 ± 5,19 0,08 30,00 ± 0,00 30,00 ± 0,00 1,00 1,45 ± 3,73 0,14
OLST SOFT EO left foot 21,27 ± 9,90 25,46 ± 8,63 0,11 30,00 ± 0,00 30,00 ± 0,00 1,00 3,69 ± 5,79 0,24
OLST SOFT EC right foot 7,05 ± 5,01 12,79 ± 8,40 0,06 10,62 ± 3,44 11,98 ± 4,04 0,09 2,23 ± 9,23 0,81
OLST SOF EC left foot 6,99 ± 7,63 10,14 ± 9,12 0,32 7,95 ± 6,48 10,23 ± 4,26 0,23 1,45 ± 3,73 0,14
DVA 0,45 ± 0,36 0,28 ± 0,32 0,03* 0,24 ± 0,22 0,20 ± 0,18 0,27 0,10 ± 0,21 0,26
Romberg test 25,52 ± 9,33 25,76 ± 9,20 0,31 30,00 ± 0,00 30,00 ± 0,00 1,00 0,12 ± 0,49 0,35
Tandem test EC 13,28 ± 10,62 21,56 ± 11,45 0,02* 23,50 ± 9,48 24,59 ± 7,76 0,10 4,92 ± 8,44 0,18
Unterberger test EO 1,00 ± 0,00 1,00 ± 0,00 1,00 1,00 ± 0,00 1,28 ± 0,48 0,15 0,13 ± 0,35 0,11
Unterberger test EC 1,37 ± 0,51 1,5 ± 0,53 0,31 1,42 ± 0,53 1,71 ± 0,48 0,15 0,20 ± 0,41 0,45
VAS 7,18 ± 0,96 4,77 ± 12,27 0,01* 5,45 ± 1,70 4,17 ± 1,43 0,01* 1,88 ± 2,03 0,38
Abbreviations: OLST, One Legged Stance Test; EO, Eyes open; EC, Eyes Closed; DVA, Dynamic Visual Acuity; VAS, Visual Analog Scale; 
*p≤0,05. Wilcoxon test, Mann-Whitney U test
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studies in the literature are controversial. Scholtz et al., [36] 
reported that drugs with cinnarizine combined with dimen-
hydrinate and betahistine active ingredient were well tol-
erated by patients and reduced symptoms. In a study they 
conducted, they found that the combination of 20  mg of 
cinnarizine and 40 mg of dimenhydrinate was more effec-
tive on the symptoms of vertigo in adults with peripheral 
vestibular disease compared to 16 mg of betahistine Inan et 
al., [37] reported that betahistine and dimenhydrinate drugs 
given in the early period were not superior to each other. 
Jalali et al., [38] reported that betahistine was more effec-
tive than dimenhydrinate after one week of pharmacologi-
cal treatment. When we examine the results of our study; 
We observed that the use of dimenhydrinate combined with 
betahistine had no superiority over betahistine alone on the 
parameters of dizziness, balance, dynamic visual acuity, and 
vestibular dysfunction. In the indication of BPPV, dimenhy-
drinate is preferred because it has an anti-nausea and vom-
iting effect by reducing over-stimulated labyrinth activity.

Our study has several limitations. Initially, this study was 
single-center (performed in only one hospital) and therefore 
included a relatively small sample size in each group. Fur-
thermore, follow-up sessions were not conducted. More-
over, we did not use the widely used Dizziness Handicap 
Inventory to assess the quality of life of patients with vestib-
ular disorders. Future studies with larger sample sizes and 
longer treatment and follow-up sessions will enable both to 
evaluate the effectiveness of given maintenance exercise on 
remissions and to evaluate the effects of pharmacological 
therapy on vestibular dysfunction.

Conclusion

This study shows that VR and pharmacological therapy 
improve dynamic visual acuity in BPPV patients. However, 
different improvements were observed in dizziness sever-
ity, balance ability and vestibular dysfunction. VR provided 
greater improvement than pharmacological therapy. On 
the other hand, it was observed that only betahistine and 
betahistine combined dimenhydrinate applications were not 
superior to each other. Dimenhydrinate can be preferred 
because its antiemetic activity is evident.

Supplementary Information  The online version contains 
supplementary material available at https://doi.org/10.1007/s12070-
023-03598-4.
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this amount of oscillation decreased and the balance capac-
ity of the patients improved more than the PCG. The results 
of the test support the evidence from previous studies [21, 
25] showing that repetitive exercises improve postural bal-
ance. No significant change was observed in both groups as 
a result of the Romberg test. This may be due to the fact that 
the vestibular compensation mechanism is active in patients 
and the Romberg test does not have sufficient sensitivity and 
specificity.

The DVA test measures a person’s eyesight versus rapid 
head movements by assessing the VOR. In patients with 
BPPV, nystagmus may occur with the change of head posi-
tion due to cupula deflection [32]. As a result of our evalu-
ation with the Snellen chart; In patients with BPPV, DVA 
insufficiency occurs due to decreased VOR. The results of 
our study showed that VR is effective in restoring gaze sta-
bility. The recovery mechanism may be resorption of oto-
liths after maneuver and induction of VOR adaptation by 
repeated exercises [33]. In the PCG, it was concluded that 
as a result of the dizziness suppressed by drugs, patient’s 
may have increased their social participation and thus they 
may have made VOR activating movements in their daily 
lives. There are some differences of opinion regarding age. 
Some researchers use age as an exclusion criterion, stat-
ing that older individuals cannot perform the test properly 
[32]. However, our study shows that VR improves dynamic 
visual acuity, regardless of the age of patients.

The Unterberger test is based on the vestibulospinal 
reflex (VSR) and is frequently used in the evaluation of lab-
yrinth function. Closing the eyes during the test disables the 
VOR, allowing evaluation of the VSR and autolytic organs. 
Honaker et al., [34] stated in their study that the Unterberger 
test is not a reliable screening tool for peripheral vestibu-
lar asymmetry in patients with chronic dizziness. A rotation 
greater than 45° to either side during the test may indicate 
peripheral vestibular asymmetry. Although Unterberger 
stated that the rotation seen in the stepping test is always in 
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