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ABSTRACT

Previous studies have demonstrated that unilateral vestibular neuritis (UVN) is the
most prevalent cause of dizziness. Despite the many advantages, conventional vestibular rehabilitation
(CVR) in UVN patients has limitations. Accordingly, this study compares the effects of combined whole-
body vibration (WBV) and conventional vestibular rehabilitation in patients with UVN.

[VETELEE UVN group patients in the age range of 30 to 50 years were divided into two groups, each group
including 15 participants. One group received four weeks of CVR, while the other received CVR+WBY,
which included four weeks of CVR and twenty 5-min sessions of WBV. Outcome measurements were
postural control parameters, vestibulo-ocular reflex gain asymmetry, joint position sense error, and
dizziness handicap inventory scores that were assessed at baseline and after four weeks.

(5T There was a significant improvement in all measured variables after both the CVR and CVR+WBV
treatments. Moreover, the CVR+WBV group showed significantly greater improvement than the CVR
group in posturography results, joint position sense error, and DHI score (P<0.05) except vestibulo-ocular
reflex gain asymmetry (P>0.05).

Both CVR and CVR+WBYV treatments effectively improve balance function. CVR+WBV training
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shows additional therapeutic effects in UVN patients. When combined with CVR, WBV shows additional
therapeutic effects in UVN patients.
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Introduction

nilateral vestibular neuritis (UVN) leads to

complex symptoms and disorders in both

static and dynamic states, typically affect-

ing eye movement and postural control.

UVN is the third most common cause of
vertigo after benign paroxysmal positional vertigo and
Méniére disease. Patients with UVN often experience
imbalance, ataxia (especially in low-visibility conditions
or on uneven surfaces), and oscillopsia during movement.
Currently, the most common treatment and rehabilita-
tion approach for unilateral vestibular disorders involves
structured physical exercises and movements in the form
of conventional vestibular rehabilitation (CVR). Although
CVR offers many advantages, it also presents limitations.
CVR requires patients to have an adequate physical condi-
tion, actively participate in the exercises, and provide ap-
propriate feedback. In today’s society, due to increasingly
sedentary lifestyles, many patients find it difficult to par-
ticipate in CVR. Additionally, CVR places less emphasis
on proprioception, which is crucial for calibrating vestibu-
lar inputs at the perceptual level because it is the only sig-
nal that consistently provides reliable information about
changes in head position relative to the trunk. Research has
demonstrated that complete recovery is often not achieved
through central compensation exercises alone. Alternative
methods, such as proprioceptive training, can yield more
effective and efficient results. Relying on a single reha-
bilitation method may not achieve all rehabilitation goals;
however, integrating proprioceptive and vestibular inputs
into a program can enhance rehabilitation outcomes.

In recent years, technological advancements have in-
troduced an additional method, namely the whole-body
vibration (WBYV). It is a mechanical vertical stimula-
tion technique that delivers vibrations to proprioceptors.
WBY has demonstrated potential effects on sensorimotor
performance in various populations, including the elderly,
athletes, healthy adults, and individuals recovering from
stroke. WBYV is a safe, easy-to-use clinical intervention,
particularly for individuals who cannot actively partici-
pate in traditional exercises. It is hypothesized that vibra-
tion provides proprioceptive input to the central nervous
system, which subsequently adjusts the weight of pro-
prioceptive signals in the vestibular system, ultimately
improving balance performance. Studies have shown
that vibratory sensory stimuli are transmitted to muscle
spindle fibers and Golgi tendon organs, activating o. mo-
tor neurons. Combining physical exercise and proprio-
ceptive vibration stimulation may result in simultaneous,
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enhanced effects. Accordingly, this study investigates the
use of WBYV as a complementary rehabilitation approach
alongside CVR in treating UVN.

Methods

UVN group Patients in the age range of 30 to 50 years
were divided into two groups, with 15 participants in each
group. One group received four weeks of CVR, while the
other received CVR+WBY, which included four weeks of
CVR and twenty 5-min sessions of WBV. Outcome mea-
surements were postural control parameters, vestibulo-oc-
ular reflex (VOR) gain asymmetry, joint position sense er-
ror (JPSE), and dizziness handicap inventory (DHI) scores
that were assessed at baseline and after four weeks.

Conventional Vestibular Rehabilitation Exercises

CVR was performed based on previous studies over four
weeks, with three sessions per week, each lasting 1 h. The
sessions took place in the clinic under the supervision of
an operator. In the conventional vestibular rehabilitation
method, physical exercises were used for rehabilitation.
These exercises included VOR exercises, saccadic eye
movement exercises, and Cawthorne-Cooksey exercises.

Whole-Body Vibration Method

For the WBV intervention, we used a commercial-grade
machine (LV-1000, X-trend, Taiwan) with a presentation fre-
quency of 20 Hz and constant sine wave vibrations (range:
0-4 mm). The participants underwent WBV for 5 min in
each session while standing normally. The exercises were
performed five times weekly for four consecutive weeks.

Results

There was a significant improvement in all measured
variables after both the CVR and CVR+WBYV treatments.
Moreover, the CVR+WBV group showed significantly
greater improvement than the CVR group in posturogra-
phy results, JPSE, and DHI score (P<0.05) except VOR
gain asymmetry (P>0.05) (Table 1, Table 2, and Table 3).

Conclusion

Both CVR and CVR+WBV treatments effectively
improve balance function. CVR+WBYV training shows
additional therapeutic effects in UVN patients. When
combined with CVR, WBYV shows additional therapeutic
effects in UVN patients.

Jahangard A & Ashrafi M. The Effect of Whole-Body Vibration Stimulation on the Effectiveness of Vestibular Rehabilitation. Sci J Rehab Med. 2025; 14(1):134-149.


http://medrehab.sbmu.ac.ir/issue_1066_1067.html

Scientific Journal of

Rehabilitation Medicine

Table 1. Demographic characteristics of the participants (n=15)

Mean+SD
Characteristics P
CVR CVR+WBV
Age 39.82+7.44 39.94+6.05 0.960"
Sex (male/female) 11.4 9.6 0.790™
Unilateral weakness (%) 44,14+9.71 45.47+12.85 0.737

Scientific Journal of
Abbreviations: CVR: Conventional vestibular rehabilitation; WBV: Whole-body vibration. Rehabilitation Medicine

Notes: * shows an independent t test and ™ indicates the Chi-square test.

Table 2. Within-Group comparisons of outcome measures

CVR Group CVR+WBYV Group

Parameter MeantSD Mean+SD
P’ D/P P’ D/P
Before After Before After

Horizontal SCCs VORasy ~ 25.65+15.13 18.19+11.00 0.001 4.7 31.62+22.57 14.83+10.75 0.001 12.25

Posterior SCCs VOR asy 11.10+11.04 8.27+8.71 0.004 3.18 6.55+7.15 5.47+6.81 0.05 1.92
Anterior SCCs VOR asy 8.66+4.88 6.48+4.51 0.001 2.11 8.81+4.31 7.36%3.57 0.06

JPS error 5.28+1.27 4.37+0.95 0.001 0.4 5.47+0.96 3.22+0.41 0.001 0.82

ML displacement 55.27+3.32 67.73+4.04 0.001 0.99 54.13+3.68 72.07+4.62 0.001 1.10

AP displacement 47.87+2.72 56.60+3.31 0.001 0.79 47.27+2.81 62.07+5.14 0.001 3.05

LOS 68.33+7.75 74.33+9.30 0.001 24 66.20+7.47 82.13+9.47 0.001 2.72

DHlI score 42.27+15.15 34.00+13.93 0.001* 291 45.73+15.63 23.20+12.55 0.001 7.38

Scientific Journal of
Rehabilitation Medicine

Abbreviations: SCC, semicircular canal; VOR, vestibulo-ocular gain; asy, asymmetry; JPS, joint position sense; ML, mediolateral;
AP, anterior-posterior; LOS, limit of stability; DHI, dizziness handicap inventory; CVR, conventional vestibular rehabilitation;
WBY, whole body vibration.

Notes: Bold numbers indicate P<0.05, * Shows paired t test, and D/P shows the effect size with Cohen d (small=0.2, medium=0.5,
and large=0.8).
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Table 3. Between-Group comparisons of outcome measures

MeaniSD
Test p* D/P
CVR Group Improvement CVR+WBYV Group Improvement

Horizontal SCC VOR asy 18.19+11.00 14.83+10.75 0.405
Posterior SCC VOR asy 8.27+8.71 5.47+6.81 0.337
Anterior SCC VOR asy 6.48+4.51 7.36%3.57 0.558
JPS error 0.91+0.4 2.26+0.82 <0.001 0.65
ML displacement 12.46+0.99 17.93+1.09 <0.001 1.04
AP displacement 8.73+0.79 14.80+3.05 <0.001 2.23
LOS 6.00+2.42 15.93+2.34 <0.001 2.38
DHlI score 8.26+2.91 22.53+7.38 <0.001 5.61

Scientific Journal of
Rehabilitation Medicine

Abbreviations: SCC: Semicircular canal; VOR: Vestibule-ocular gain; ASY, Asymmetry; JPS: Joint position sense; ML:
Mediolateral; AP: Anterior-posterior; LOS: Limits of stability; DHI: Dizziness handicap inventory; CVR: Conventional vestibular
rehabilitation; WBV: Whole body vibration.

Notes: Bold numbers show P<0.05, * shows an independent sample t test, and D/P indicates the effect size with Cohen d (small=
0.2, medium=0.5, and large=0.8).
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11. Conventional Vestibular Rehabilitation (CVR)
12. Interneurons
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18. Cervical Joint Position Sense Error Test
19. Joint Position Sense (JPS)

20. Dizziness Handicap Inventory (DHI)

21. Posturography Test
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14. G*power

15. Effect size

16. Random Allocation

17. Video Head Impulse Test (VHIT)
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22, limits of stability (LOS)

23. Composite Score (CS)

24, Sensory Organization Test (SOT)
25, The Antero-Posterior (AP)

26. Medio-Lateral (ML)
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30. Composite Score (CS)

31. Sensory Organization Test (SOT)

32. Galvanic Vestibular Stimulation (GVS)
33. Bilateral Vestibular Hypofunction (BVH)
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