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Abstract
Objective: Many studies do not recommend vestibular suppressant as an adjunctive therapy to canalith repositioning maneuver (CRM);
nevertheless, it has been proven that those treatment regimens may alter the natural course of treatment by lowering both the anxiety
effect and an additive placebo effect. Therefore, we aimed to look for and compare the efficacy of CRM therapy alone with maneuver (M)
+ vestibular suppressant therapy (M + VST). As a novelty, we used the State-Trait Anxiety Inventory (STAI) to express both the current and
underlying anxiety level of the susceptible cases.
Methods: One hundred cases were included in the study and were randomly assigned to either CRM or M + VST groups. Before the therapy,
each participant received a 40-item STAI test, and then the select treatment was applied. On the second week, the participants were reevaluated
and filled in another STAI.
Results: In CRM, 23 cases were affected from the right side and 27 from the left side. Further, 21 cases received the barbeque M and 29
the Epley maneuver. On the other hand, in M + VST, 19 cases were affected from the right side and 31 from the left side. In addition, 27
cases received the barbeque M and 23 the Epley maneuver. The STAI-State (S) and STAI-Trait (T) results were compared before and after the
treatment regimens. Pretreatment scores of STAI-S or STAI-T were not significant between the two groups (p=0.494; p=0.481). STAI-S and
STAI-T scores substantially decreased within the groups after the treatment; in other words, both CRM and M + VST had lower scores after the
treatment regimens (p<0.05). The posttreatment STAI-S and STAI-T scores were lower in M + VST than that of CRM (p<0.05).
Conclusion: VST is not advised in benign paroxysmal positional vertigo; CRMs alone are proven effective. However, there might be of minimal
additional therapeutic effects of drug therapy to control the anxiety levels.
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INTRODUCTION
Vertigo, sensation of whirling and loss of balance, could
be experienced by looking down from a high altitude or in
symptomatic cases caused by a condition affecting the inner
ear. The most common cause of vertigo is benign paroxysmal
positional vertigo (BPPV), which causes anxiety in almost every
case and is responsible for 20%-40% of cases (1).

This particular subtype of peripheral vertigo is clearly dependent
on postural changes, especially the rotation of the head, and
is characterized by nystagmus and repetitive short attacks of
severe dizziness. Although it has been thought to be linked
to psychiatric disorders such as depression, panic attacks,
and other anxiety disorders, medically anxiety does not cause
vertigo. What it causes is a combination of three different
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experiences mimicking vertigo as a symptom: dizziness, light
headedness, and nausea. On the other hand, vertigo triggers
anxiety. Information obtained from the inner ear is processed
in the amygdala, infralimbic cortex, and hypothalamus which
are also a part of the network system for emotional encoding,
particularly the parabrachial nucleus (2).
The State-Trait Anxiety Inventory (STAI) is a psychometric scale
consisting of 40 statements. STAI has State (S)-Anxiety and Trait (T)Anxiety subscales that evaluate different periods/types of anxiety:
STAI-S measures state anxiety and deals with how the respondents
feel “right now”, using items that measure subjective feelings of
apprehension, tension, nervousness, worry, and activation/arousal
of the autonomic nervous system, while STAI-T measures the
trait anxiety or anxiety level as a part of personal characteristics,
including general states of calmness, confidence, and security. The
increase in the scores is associated with higher levels of anxiety.
The specific attention of all other anxiety questionnaires, other
than STAI, is focused on one type of anxiety at the time. However,
STAI measures both the current and the trait anxiety (3).
A literature review revealed a study using STAI to measure
the anxiety levels of the cases; nevertheless to the best of
our knowledge, we found none to compare the anxiety levels
after either a canalith repositioning maneuver (CRM) alone or
maneuver (M) + vestibular suppressant therapy (VST) (4). It was
therefore our intention to carry out a thorough analysis in order
to find this specific basis, to contribute to the literature, and
thus to assess the efficacy of treatment on anxiety levels more in
detail by assessing the STAI subscales.

METHODS
Between February and April 2020, 100 cases (39 male, 61 female)
were included in the study, the approval from the local Ethics
Committee of Okmeydanı Research and Education Hospital was
taken (04.02.2020/48670771-514.10), and informed consent was
obtained from all participants.
All cases underwent a detailed otolaryngologic examination.
However, in suspected cases, internal medicine and/or
neurological consultations were performed to exclude central
or metabolic causes of dizziness. Magnetic resonance imaging
scans of the brain and internal acoustic canals and Doppler
ultrasounds of the neck were also completed if needed.
Each participant underwent pure tone audiometry (PTA) to
detect any disorder through the frequencies between 250 and
8000 Hz (Interacoustics AC40, Denmark) and completed STAI-S
and STAI-T after PTA.
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Finally, videonystagmography and video head impulse tests
were performed using ICS Impulse video goggles system (GN
Otometrics, Schaumburg, IL, USA). The participants were seated
in a well-lit room at a distance of 1 m from a target point on
the wall approximately 90 cm above the floor. A pair of glasses
with a high-frequency (250 Hz) video camera was positioned to
record real-time eye movements. There was also a motion sensor
to measure head movements. Before each test, calibration was
performed to ensure correct measurement. All tests were carried
out by a single professional nurse. Moreover, the head impulses
were delivered unpredictably. This was required in regard to
both direction and timing. The head impulses were applied with
a small amplitude (5°-20°) and high acceleration (1,000°/s24,000°/s2). To conduct a horizontal semicircular canal testing, the
hands of the attendant were placed on the jaw and on top of the
head. The participant’s head was turned 30° forward in the pitch
plane to position the horizontal semicircular canals completely
horizontal. Ten to twenty head impulses were delivered to each
side. To perform a vertical semicircular canal testing, the hands
of the attendant were placed on top of the participant’s head,
and the fingers were directed toward the anterior semicircular
canal to be tested. The chair was rotated 45° to either side and
before vertical semicircular canal testing. In order to test the
right anterior (RA) and left posterior (LP) semicircular canal, the
chair was turned 45° to the left, and the participant was asked
to look at the fixation dot. For RA, the participant’s head was
rotated forward in the pitch plane perpendicular to the wall;
and for LP, the participant’s head was rotated backward in the
pitch plane perpendicular to the wall. For the left anterior canal,
the participant’s head was rotated forward in the pitch plane
perpendicular to the wall, whereas for the right posterior canal,
the participant’s head was rotated backward in the pitch plane
perpendicular to the wall. Vestibulo-ocular reflex saccades of the
patient were recorded and transferred to a computer. Corrective
saccades were defined as transient (fast) eye movements. Those
that occur after the head rotation were referred to as overt
saccades, whereas those that occur during the head rotation
were referred to as covert saccades.
Before proceeding to the vestibular test, all cases were strictly
asked not to continue their vestibular suppressant drug therapy
for at least 5 days prior to the test. Exclusion criteria included
pediatric age group, vision loss, limited neck movement that
loses concentration in the test, ongoing vestibular rehabilitation
patients, neurological diseases affecting the central nervous
system, psychiatric disorders, and being under vestibular
suppressant medications.
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Cases were then randomly divided into two groups using a
computer-based randomization program (5): CRM and M
+ VST, both designed as the study group. All cases received
the appropriate maneuver in the CRM, whereas in M + VST,
maneuver and medication (betahistine dihydrochloride 24 mg
BID + dimenhydrinate 50 mg BID) were both applied for at least
1 month. The control examinations of all cases were done 2
weeks after, and a second STAI-S and STAI-T tests were completed
for each case.
Statistical Analysis
Statistical analysis was performed using IBM SPSS Statistics 22
(IBM SPSS, Turkey) where the continuous data was displayed
as the mean ± standard deviation. The normality of the data
distribution was assessed using the Shapiro-Wilk test. Student’s
t-test was used for between-group comparisons of normally
distributed parameters, while the paired sample t-test was
applied for in-group comparisons. Moreover, descriptive statistics
included mean ± standard deviations. Statistical significance
was considered to be a p value of lesser than 0.05.

RESULTS
We evaluated the anxiety scores of 100 cases, equally distributed
into two groups: 50 for CRM and 50 for M + VST. The mean
age of CRM was 50.84±12.49 and the mean age of M + VST
was 36.92±10.24. Furthermore, the age comparison between
the groups was not significant (p>0.05). In the CRM group, 16
(41.0%) were male and 23 (59.0%) were female, whereas in M +
VST group, 34 (55.7%) were male and 27 (44.3%) were female.
Likewise, gender between the groups was also not significant
(p>0.05) (Table 1).
In CRM, 23 cases were affected from the right side and 27
from the left side (27 posterior, 21 lateral, and 2 superior
semicircular canal pathologies). Twenty-one cases received
the barbeque maneuver and 29 received the Epley maneuver.
On the other hand, in M + VST, 19 cases were affected from
the right side and 31 from the left side (26 posterior, 23 lateral,
and 1 superior semicircular canal pathology). Twenty-six cases

received the barbeque maneuver and 24 received the Epley
maneuver.
The STAI-S and STAI-T results were compared before and after
the treatment regimens. Pretreatment scores of STAI-T were
not significant between the two groups (p=0.692). STAI-S levels
in both groups significantly decreased after adequate therapy
(p=0.001; p=0.001). STAI-S and STAI-T scores substantially
decreased within the groups after the treatment, i.e., both CRM
and M + VST had lower scores after the treatment regimens
(p=0.001). The posttreatment STAI-S and STAI-T scores were lower
in M + VST than that of CRM and were statistically significant
(p=0.001) (Table 2).

DISCUSSION
Anxiety and fear have long been recognized by the clinicians to
be associated with vestibular symptoms, namely, loss of balance,
dizziness, or nausea, are perceived as frightening, catastrophic,
or deadly. Therefore, it is usually imperative to investigate the
interface between anxiety and vestibular disturbance (2).
Majority of the vestibular disorders are BPPV, and the mainstay
of therapy in BPPV is the canal repositioning maneuver. A single
maneuver is effective as high as 70%-90%, and patients are often
free from symptoms after a single maneuver. Some additional
measures, such as sedation, head vibration during treatment,
keeping the head in an upright position for 48 hours to prevent
the particles from entering the canal, avoiding lying down
with the affected ear for 1 week, wearing a neck collar, and
avoiding a positional test examination for about a week after
treatment, have been proposed to improve the effectiveness of
the treatment (6,7).
Table 2. Intergroup and intragroup comparisons for STAI-T and
STAI-S

STAI-S

Table 1. Demographics
Age (Mean ± SD)

CRM (n=50)

M + VST (n=50)

p

40.84±12.49

36.92±10.24

0.122
STAI-T

Gender (n, %)
Male

16 (41.0%)

34 (55.7%)

Female

23 (59.0%)

27 (44.3%)

0.219

Student’s t-test for age, continuity (yates) correction for gender is applied, p<0.01,
CRM: Canalith repositioning maneuver-only group, M + VST: Vestibular suppressant
therapy + canalith repositioning maneuver group, SD: Standard deviation

CRM
(n=50)

M + VST
(n=50)

1p

Pretreatment

64.02±6.89

66.88±5.44

0.023*

Posttreatment

32.24±4.15

23.88±2.51

0.001*

Difference (%)

31.78±7.60

43.01±6.11

0.001*

2p

0.001

0.001

Pretreatment

67.98±7.88

68.54±6.07

0.692

Posttreatment

34.18±4.10

24.36±2.68

0.001*

Difference (%)

33.80±8.31

44.18±6.81

0.001*

2p

0.001

0.001

1Student’s

t-test, 2Paired sample t-test, *p<0.05, CRM: Canalith repositioning
maneuver-only group, M + VST: Vestibular suppressant therapy + canalith
repositioning maneuver group, STAI-S: State-Trait Anxiety Inventory-State, STAI-T:
State-Trait Anxiety Inventory-Trait
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A recent study included 64 cases diagnosed with BPPV. These
cases were then grouped into three. In the first group, only CRM
was performed, while in the second group, CRM with betahistine
24 mg twice daily was administered for 10 days. In the third
group, CRM with dimenhydrinate 50 mg once daily was given
for 5 days. Cases were reexamined on the 10th day, showing no
superiority of one group over another, suggesting that drugs
were no beneficial in the BPPV (8). However, we have not
achieved results in accordance with the abovementioned article.
The anxiety levels of M + VST was significantly lower than that
of the CRM group. Nevertheless, in the clinical practice guideline
for BPPV, VST was not routinely recommended for its side effects,
such as drowsiness that impedes social life, but it was found
helpful in treating symptoms such as nausea or vomiting in
severely symptomatic cases. The guideline also advices not to
use them in severely symptomatic cases that refuse therapy or
become severely symptomatic after a positioning maneuver (9).
Various studies have reported concurrent psychiatric symptoms
in some BPPV cases (10,11). The percentage of concurrence is
thought to be greater among patients with psychiatric disorders.
Moreover, cases that have comorbid psychiatric symptoms may
have dizziness even in the absence of objective tests. Those cases
refrain themselves from social interactions, and their anxiety
level is thought to be more than the healthy population (12).
This was the limitation of our study, where psychiatric disorders
are excluded.
Published data revealed that vertigo patients had anxiety at a
rate between 30% and 73.5%. These reports have used several
different methods to identify the level of anxiety such as Hospital
Anxiety and Depression scale, STAI, or Beck Anxiety Inventory.
Regardless of the different scales that measure anxiety, the
anxiety levels were proven higher than that of anxiety disorders
in the overall population (13-16). In our study, all of our cases
had severe anxiety prior to treatment, but the level of anxiety
decreased too much extent 2 weeks after the ongoing treatment.
Recently, owing to the effects of placebo on improved self-control,
comprehensive studies have shown the effects of placebo on
neuralgia, psychiatric disorders, and neurological diseases such
as Parkinson’s disease (17,18). These studies showed that the
beliefs altered the neural processes and changed the perception
and emotion. Although our study was not based on a placebo
effect, considering the aforementioned reports and guidelines on
the excessive use of drugs in BPPV, our results, on the contrary,
have proven that drug therapy administered concurrently with
the CRM has helped to relieve anxiety to a much lower extent.
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CONCLUSION
VST is not recommended in BPPV; however, CRMs alone are
proven effective. Nevertheless, in symptomatic cases, a shortterm use of suppressant therapy has been proven effective in
controlling anxiety levels.
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