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Abstract

Purpose The association of vertigo with anxiety disorders is well known. Herein, we aimed to determine the relationship
between pre-treatment and post-treatment anxiety levels, assessed with Beck anxiety inventory, with educational status
among patients diagnosed with and treated for Benign paroxysmal positional vertigo (BPPV), and to evaluate the effect of
treatment on the sub-parameters of the Beck anxiety inventory.

Methods Our study included a total of 33 patients that presented to the otorhinolaryngology outpatient clinic with acute
vertigo and were diagnosed to have posterior canal BPPV. Patients diagnosed with posterior BPPV were applied Beck anxi-
ety inventory prior to the treatment as well as 1 week and 4 weeks after the treatment.

Results Compared to the control group, statistically significant changes were observed in relation to pre-treatment and post-
treatment inventory scores (p <0.05). A comparison of the pre-treatment and post-treatment assessments revealed significant
differences (p < 0.05). Improvements were observed in 48% (10/21) of the subparameters by the end of the first week at the
earliest. Educational status had no significant effect on inventory scores (p > 0.05).

Conclusion Anxiety-related subjective symptoms mostly started to improve 1 week after the treatment at the earliest, and
symptoms showed persistence at a certain level even at the end of the first month. Inequalities between the patients’ educa-
tional levels affect anxiety levels. It should be remembered that educational status should be considered when approaching
patients.
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Introduction

Benign paroxysmal positional vertigo (BPPV) is the most
common peripheral vestibular system disorder. Albeit vari-
able, it is responsible for 20-40% of cases on average [1].
The disorder was first described by Barany in 1921. In 1952
Dix and Hallpike defined its characteristic features [2].
BPPV is a vertigo syndrome dependent on postural changes
and characterized by nystagmus. It was first described by a
type of vertigo brought about by changes of head position
[3]. It is the most common cause of recurrent vertigo. It
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is characterized by acute, short attacks of severe dizziness
brought about by sudden head movements [4].

The exact cause of BPPV mostly remains obscure, and
thus called idiopathic. Considering its high prevalence
among middle-aged women, hormonal changes may be play-
ing a role in its etiopathogenesis [5]. BPPV histopathology
is most commonly explained by the canalolithiasis theory
which is based on calcium carbonate crystal particles that
are most commonly accumulated in the descending parts
of the posterior semicircular canal [6]. With sudden head
movements these crystal particles move in the ampullofugal
direction and act like a piston in the narrow posterior semi-
circular canal. This causes endolymph to move, triggering
vertigo and nystagmus [6]. BPPV of posterior semicircular
canal origin is the most common form and diagnosed by the
Dix-Hallpike maneuver [7]. BPPV may occur secondarily
to various disorders injuring inner ear and separating otolith
from utricular macula [8]. The most common cause of BPPV
is head trauma resulting in mechanical ear injury [8]. In a
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report of a large number of patients with BPPV the cause of
otoconia detachment could not be identified in 34-66% of
the cases. As acquired or secondary forms, head trauma and
inner ear disorders like viral neuro labyrinthitis and Meniere
disease are considered the most common causes [9]. Poste-
rior canal BPPV is the most common form. In only 5-22%
it originates from the horizontal or, more rarely, anterior
canal [9].

It has been suggested that BPPV is related to psychiatric
disorders like depression, panic attacks, and other anxiety
disorders in susceptible persons [4]. The sensation of diz-
ziness has been regarded as the most worrying sensation
compared to other bodily sensations [10]. Particularly ves-
tibular vertigo may trigger symptoms of anxiety. Informa-
tion obtained from the vestibular apparatus are processed in
amygdala, infralimbic cortex, and hypothalamus where emo-
tional reactions are modulated, and, through more advanced
connections, parabrachial nucleus [11].

Connections from the vestibular nuclei to the parabra-
chial nucleus provide a direct communication between
neural networks that also include anxiety and emotions
that manifest with the vestibular system. This parabrachial
nuclear network comprises certain regions that produce the
psychological manifestations of emotions, fear, and anxiety.
It is hypothesized that the parabrachial nuclear network is
essential for the maintenance of the explanation of emotional
information, somatic motor activity, and visceral motor
activity [12, 13].

Vertigo and/o imbalance is an unpleasant and frightening
condition and thus the association of vertigo with anxiety
disorders is well known [14, 15]. Several studies have related
benign paroxysmal positional vertigo (BPPV), the most
common cause of dizziness among adults, and anxiety levels
[16]. Although psychiatric comorbidities have been defined
in some vestibular disorders like Meniere disease or vestibu-
lar neuronitis or non-specific vertigo or dizziness, albeit on a
relationship basis, there is a limited number of studies about
psychiatric disorders in BPPV patients [17-19].

Beck anxiety inventory (BAI) is a self assessment scale. It
is used to determine the frequency of an individual’s anxiety
symptoms. It provides a Likert type (sum of grades) rating.
The point score that a patient attains indicates the severity
of anxiety [20].

A literature review found a study using BAI for rat-
ing anxiety among patients diagnosed with BPPV, which
revealed significantly higher validity the Beck anxiety
inventory scores (BAIS) in the BPPV patients compared to
the control group on the 7th and 14th day of therapy [21].
However, that study did not assess a relationship between
treatment efficacy and educational level. Moreover, it did
not study in detail the sub-parameters of the BAI. It did not
evaluate the responses of the sub-parameters to the treat-
ment, either. We aimed to assess the relationship between
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pre-treatment and post-treatment anxiety levels rated by BAI
and educational level among patients with BPPV and, by this
way, to contribute to the available literature. We also aimed
to assess the effect of treatment on anxiety level more in
detail by assessing BAI sub-parameters.

Materials and method

Patients who presented to otorhinolaryngology outpatient
clinic with acute dizziness and were diagnosed with poste-
rior canal BPPV were enrolled. The study was started with
37 participants who were informed and who agreed to par-
ticipate in the study. However, four patients were excluded
at the end of the first week due to positive findings in Dix-
Hallpike test; therefore, the study was continued with the
remaining 33 patients.

All patients first underwent a comprehensive otorhi-
nolaryngological examination. Patients with acute or chronic
signs were excluded. Patients with vestibular system dis-
orders or central disease states other than BPPV, such as
chronic otitis media, perilymph fistula, labyrinthitis, and ves-
tibular neuritis, were also excluded. Additionally, patients
with cervical or lumbar pathological conditions precluding
the Epley maneuver were excluded, as were those who were
unwilling to undergo Epley maneuver after Dix-Hallpike
Maneuver. Patients with any neurological complaint other
than dizziness, systemic disease, history of psychiatric drug
use, cervical hernia, and other otological symptoms were
also excluded. Patients with hearing loss and those with
abnormalities in hemogram, biochemistry, and hormone
tests were eliminated.

All patients underwent a fistula test, a pure tone audiom-
etry, tympanogram, routine hemogram, and biochemistry;
they also underwent Dix-Hallpike maneuver with Frenzel
glasses. Patients who had dizziness and horizonto-rotatory
nystagmus and whose full direction determination was per-
formed were enrolled.

The control group (n:33) consisted of individuals with no
significant differences from the patient group with respect to
the number of subjects, educational level, age, sex distribu-
tion. All exclusion criteria applied to the patient group also
applied to the control group. Participants with any pathologi-
cal condition were excluded. BAI was applied once to the
control subjects, and their results were compared with those
of the patient groups.

The examination revealed left posterior BPPV in 11
(33%) patients and right posterior BPPV in 22 (67%)
patients. The study only included patients diagnosed with
posterior canal BPPV for the purpose of standardization.
The patients were not begun on any anti-vertiginous therapy
or anti-emetic medication. The patients that required medi-
cal therapy were excluded.



European Archives of Oto-Rhino-Laryngology (2019) 276:711-718

713

Patients diagnosed with BPPV after Dix-Hallpike maneu-
ver were applied BAI. The latter only took into account
symptoms occurring for the last week including the day
of questionnaire. 21 different questions were assigned 0-3
points and the total point score was recorded. Zero point
was assigned to “not at all”’; 1 point to “Mildly, but it didn’t
bother me much”; 2 points to “Moderately—it wasn’t pleas-
ant at times”’; and 3 points to “Severely—it bothered me a
lot”. The score ranged between 0 and 63 points. A score of
0-21 indicates a low level of anxiety; 22—-35 a moderate
level of anxiety; and 36-63 a severe level of anxiety [22]. All
patients were applied Epley maneuver and they were called
for a control visit 1 week later. Patients who had bilaterally
negative results in Dix-Hallpike test were re-applied BAI
The patients were called for a control visit 4 weeks later and
re-applied BAI at that time. Table 1 shows the questions
asked to the participants.

Statistical analysis

All statistical analyses were performed using SPSS for Win-
dows 18.0 (Chicago, IL). The descriptive statistics included
mean =+ standard deviation for normally distributed variables.
The inter-group analyses were performed using Chi-Square
test, Kolmogorov—Smirnov test, ¢ test, and one-way anova
test. Reliability Analysis was performed with Cronbach’s
Alpha. p <0.05 was considered statistically significant for
all analyses.

Table 1 Beck anxiety inventory questions

. Numbness or tingling sensation
. Feeling hot

. Wobbliness in legs

. Inability to relax

. Fear of worst happening

. Feeling Dizzy or lightheaded
Heart pounding/racing

. Feeling unsteady

© ® N AW N~

. Feeling terrified or afraid

—_
=]

. Nervousness

—_
—_

. Feeling of choking

—_
N

. Hands trembling

—_
|9%]

. Feeling shaky/unsteady

—_
~

. Fear of losing control

—_
W

. Difficulty in breathing

—_
=)

. Fear of dying

—_
~

. Being scared

—_
(o]

. Indigestion
. Faint/lightheaded
. Facial flushing

[N I S
— O O

. Sweating (unrelated to ambient temperature)

Results

Our study included a total of 33 patients of whom 19
(57.6%) were female and 14 (42.4%) were male. 13
(39.4%) patients were primary school graduates; 10
(30.3%) high school graduates; and 10 (30.3%) college or
higher graduates. The mean age of the study population
was 43.97 (min.21—max.63) years.

The pre-Treatment questionnaire results revealed a
Cronbach’s Alpha level of 0.919; the one performed
1 week after the treatment 0.932; and the one per-
formed 4 weeks later 0.716. A Cronbach’s Alpha analy-
sis revealed a reliability index of > 0.7, thus suggesting
that our data were reliable. Women had a pre-treatment
BAIS of 26 +13.518 and men 11.71 +6.673 (p =0.000,
p <0.05). Among patients who had a bilaterally negative
Epley maneuver and were applied BAI, women had a mean
score of 13.53+13.517 and men 5.71 £ 6.366 (p =036,
p <0.05). At control examination 4 weeks after treatment,
mean BAIS was 3.05+2.571 in women and 1.21 +1.672
in men (p=0.019, p <0.05) (Table 2).

Pre-treatment, post-treatment, and 4th-week analyses
showed that the difference in educational level had no sig-
nificant effect on BAIS (p =0.374, p=0.396, p=0.383,
p>0.05) (Table 3).

Table 2 Inter-gender differences between Beck anxiety inventory
scores (BAIS)

Female Male P
N:19 N: 14
12 26+13.518 11.71+6.673 0.000
2b 13.53+13.517 5.71+6.366 0.036
3¢ 3.05+2.571 1.21+£1.672 0.019

2] Mean pre-treatment BAIS + standard deviation
52 Mean immediately post-treatment BAIS + standard deviation
€3 Mean 4th-week BAIS + standard deviation

Table3 The relationship between Beck anxiety inventory scores
(BAIS) and educational level

Primary school High school College P
N:13 N:10 N:10
1? 23.38+14.460 19.90+12206 15.50+12.213 0.374
2b 13.15+14.955 10.20+8.108 6.40+9.276 0.396
3¢ 2.54+2.634 2.80+2.821 1.40+1.350 0.383

41 Mean pre-treatment BAIS + standard deviation
b2 Mean immediately post-treatment BAIS + standard deviation
3 Mean 4th-week BAIS + standard deviation
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The participants had a mean total pre-treatment BAIS
of 19.94 +13.162, an immediately post-treatment mean
total BAIS of 10.21 +11.602, and a mean 4th-week total
BAIS of 2.27 +2.388.

There was a significant difference between pre-treat-
ment and post-treatment mean BAIS (p =0.000, p <0.05).
There was also a significant difference between pre-
treatment and post-treatment 4th-week BAIS (p =0.000,
p <0.05). Furthermore, BAIS immediately post-treatment
and 4th post-treatment were also significantly different
(p=0.000, p <0.05) (Table 4).

A comparison of the BAI sub-parameters between the
pre-treatment assessment of the participants made at the
time of admission and the assessment of patients who were
called for a control visit at 1st week and had a bilater-
ally negative result in Dix-Hallpike test showed no sig-
nificant differences with respect to feeling hot, inability to
relax, heart pounding / racing, feeling of choking, feeling
shaky/unsteady, difficulty in breathing, facial flushing, and
sweating (unrelated to ambient temperature) (p > 0.05).
However, these complaints showed significant differences
at control assessments 4 weeks later (p <0.05).

There were significant differences between the rates of
these complaints at control assessments performed at 1
and 4 weeks. These complaints were reduced only after a
week (p <0.05) (Table 5).

An comparison of the BAI sub-parameters between the
pre-treatment assessment of the participants made at the
time of admission and the assessment of patients who were
called for a control visit at 1st week and had a bilaterally
negative result in Dix-Hallpike test showed significant dif-
ferences in numbness or tingling sensation, wobbliness
in legs, feeling shaky/unsteady, fear of worst happening,

Table 4 Treatment-induced changes in Beck Anxiety Inventory Score
(BAIS)

Mean BAIS + standard deviation

19.94 +13.162
10.21+11.602

Mean pre-treatment BAIS + standard deviation

Mean immediately post-treatment BAIS + standard
deviation

Mean 4th-week BAIS + standard deviation 2.27+2.388
p values

-2 0.000

b1-3 0.000

2-3 0.000

#1-2 statistical comparison of pre-treatment and immediately post-
treatment inventory scores

51-3 statistical comparison of pre-treatment and 4th-week post-treat-
ment inventory scores

€2-3 statistical comparison of immediately post-treatment and 4th-
week post-treatment inventory scores
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feeling dizzy or lightheaded, feeling unsteady, feeling ter-
rified or afraid, nervousness, hands trembling, fear of los-
ing control, indigestion or dyspepsia, faint/lightheaded,
and these complaints regressed starting from the first week
(p<0.05) (Table 5).

In the control group there were 33 volunteers of whom
18 (54.5%) were female and 15 (45.5%) were male. In the
control group 12 (36.4%) participants were of primary
school graduates; 11 (33.3%) high-school graduates, and 10
(30.3%) college graduates. A comparison with the control
group showed significant results with respect to the pre-
treatment BAIS (p =0.005, p <0.05). There were signifi-
cant differences between the patient and control groups at
first week of treatment (p =0.000, p <0.05) and at 1 month
(»p=0.000, p <0.05).

No significant difference was shown between the patient
and control groups with respect to distribution of sex
(p=0.808, p>0.05). There was no significant difference
between the patient and control groups with regard to the
educational level, either (p =0.883, p>0.05). Moreover,
there was no significant difference between the patient and
control groups with respect to age (p =0.626, p>0.05). This
suggests that there existed no significant differences between
the two groups with regard to age, sex, and educational level,
and that they were of adequate level for statistical compari-
son of other variables.

Discussion

BPPV is treated by canalith repositioning maneuvers. Epley
maneuver is used for treatment purposes for cases of poste-
rior canal BPPV. Cure is achieved after a single maneuver
in 75% of cases [7]. We obtained positive results in the Dix-
Hallpike test performed at the control visits 1 week after
treatment in only 4 of 37 patients, and we found a cure rate
of 79% after a single maneuver.

There are concurrent psychiatric symptoms in 20-50%
of patients with vertigo [23-25]. This risk is greater among
patients with psychiatric disorders. However, psychiatric
symptoms may be triggered by vertigo even in patients
without psychiatric problems [26]. Patients with vertigo who
have comorbid psychiatric symptoms suffer vertigo sensa-
tion in the absence of objective signs in the neuro-otological
tests [27].

Irrespective of the etiology of vertigo, patients with both
dizziness and psychological disorders may remain symp-
tomatic even after normal vestibular compensation [28].
In patients with BPPV the probable cause of anxiety is the
unpredictable nature of vertigo attacks or the residual effects
of vestibular dysfunction. As a reflex reaction to it, patients
may have a physical postural limitation and hence social
restrictions. Persistence of dizziness even after canalith
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Table 5 Relat.ionship between BAI questions p 1220 p 123 p b3

Beck anxiety inventory (BAI)

sub-parameters and treatment 1. Tingling or numbness in any of your body parts? 0.001 0.000 0.002
2. Feeling hot? 0.067 0.000 0.000
3. Wobbliness of legs 0.000 0.000 0.001
4. Unable to relax 0.187 0.001 0.016
5. Fear of worst happening 0.000 0.000 0.044
6. Feeling Dizzy or lightheaded 0.000 0.000 0.000
7. Heart pounding/racing 0.165 0.002 0.010
8. Feeling unsteady 0.000 0.000 0.000
9. Feeling terrified or afraid 0.001 0.001 0.110
10. Nervousness 0.010 0.000 0.000
11. Feeling of choking 0.737 0.014 0.010
12. Hands trembling 0.001 0.000 0.025
13. Feeling shaky/unsteady 0.423 0.008 0.023
14. Fear of losing control 0.002 0.000 0.005
15. Difficulty in breathing 0.274 0.003 0.031
16. Fear of dying 0.071 0.017 0.134
17. Being scared 0.051 0.002 0.058
18. Indigestion 0.007 0.000 0.001
19. Faint/lightheaded 0.017 0.007 0.160
20. Facial flushing 0.058 0.000 0.004
21. Sweating (unrelated to ambient temperature) 0.130 0.000 0.000

1-2 statistical comparison of pre-treatment and immediately post-treatment inventory scores

1-3 statistical comparison of pre-treatment and 4th-week post-treatment inventory scores

2-3 statistical comparison of immediately post-treatment and 4th-week post-treatment inventory scores

2] Pre-treatment score

®2 Immediately post-treatment score

€3 4th-week post-treatment score

repositioning maneuver despite the absence of abnormal
signs in follow-up examinations or laboratory tests may be
strongly associated with anxiety [29].

A study assessed subjective symptoms with Dizziness
handicap index (DHI), and activity-specific Balance Con-
fidence scale before and after canalith repositioning. Both
groups showed significant improvement in DHI scores
[29]. We assessed in detail the BAI sub-parameters. The
sub-parameters like feeling hot, inability to relax, heart
pounding/racing, feeling of choking, feeling shaky/unsteady,
difficulty in breathing, fear of dying, being scared, facial
flushing, and sweating unrelated to ambient tempera-
ture showed no significant decreases despite a bilaterally
negative Dix-Hallpike test at the end of the first week. An
improvement that started after the first week at the earliest in
10 of 21 parameters indicates that the effects of the disorder
persist after treatment.

In a study it was reported that 27% of the patients had
dizziness attacks affecting their quality of life. That study
also reported that imbalance and significant disturbances
in quality of life persisted for a long time despite canalith
repositioning maneuvers [7].

Patients with vestibular disorders may have psychological
sequela like panic attacks, anxiety disorders, and depression
[30-33].

In a study 66% of patients with peripheral vertigo attacks
had occupational problems [32]. In another study, 75% of
the patients could not travel alone and 66% had their social
life limited to a certain limit [33]. Another study showed that
67.85% of patients had limitations in daily activities [34].
Another study reported that 22% of patients stated that they
could not travel alone; 25% stated that their social life was
limited; and 29% had difficulties in Professional life [7].

Several methods have been defined to rate anxiety Yard-
ley et al., used Hospital Anxiety and Depression Scale
(HAD) and Spielberger’s State-Trait Anxiety Inventory and
reported an incidence of 30% [30, 32, 33]. Another study
showed a rate of 29.2% for the association of vertigo and
anxiety using Hamilton anxiety scale. They reported that
patients with severe, moderately severe, and mild anxiety
had involvement of their social lives at rates of 100%, 52%,
and 33%, respectively [7].
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The relationship between dizziness and anxiety disorders
is quite striking. Eckhardt-Henn et al. [35] reported a cor-
responding rate of 45%.

In a study of Staab, where the relationship between dizzi-
ness and anxiety disorder was investigated, a third of patients
had anxiety-induced dizziness and another third of patients
had neuro-otological symptoms added to the already exist-
ing anxiety symptoms [36]. A study reported an incidence
of 73.5% for anxiety and 41% for depression among patients
with BPPV [37, 38]. Irrespective of the primary reason of
vertigo, symptoms of anxiety are common in patients having
vertigo, ranging between 15% and 16% [39, 40].

A study found a general anxiety incidence of 15.2%
among patients with BPPV and 2.7% among the control
group. The incidence of anxiety was higher than the inci-
dences of anxiety and diffuse anxiety disorders in the overall
population [41]. We detected anxiety in all patients. Accord-
ing to the BAI, women usually had moderately severe anxi-
ety and men had a low level of anxiety prior to the treatment.
Furthermore, we compared educational level and anxiety
level. We did not come across any study that examined the
differences between anxiety levels by educational level using
BAL

Our study demonstrated that high school and college
graduates generally had a lower pre-treatment anxiety level
whereas primary school graduates had a moderate level of
anxiety. A review of the literature showed a tendency for
reduction of anxiety level of the BPPV patients at 2 weeks
after the treatment at the long-term follow-up, with residual
symptoms having being self-limited and no need for anxio-
lytic therapy having arisen. A review of the literature has
shown that a regression tendency in anxiety was observed
2 weeks after treatment among BPPYV patients, and residual
symptoms limited themselves, obviating the need for anxio-
lytic therapy [29]. Another study reported that imbalance
was eliminated in 31.3-51.3% of patients about 14 days after
canalith repositioning maneuver, and that provocative tests
became negative on the 11th day of treatment.

However, despite improvements in objective tests, subjec-
tive symptoms persisted for a long time in more than a half
of these patients. Although provocative tests were normal,
90% improvement of symptoms were observed within only
2 months [21]. Our results were in agreement with the lit-
erature reports. Observing significant differences in the rates
of symptoms like feeling hot, inability to relax, palpitation,
feeling of choking, shakiness, difficulty in breathing, blush-
ing, and perspiration unrelated to heat stress even by the first
month of treatment supports the view that these complaints
persist for a long time despite treatment. However, subjec-
tive symptoms like fear of dying and panic regressed after
the first week of treatment and became eliminated in the
first month. Another study demonstrated that the patients’
anxiety levels were higher than those of the control group.
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Observing a significant drop in BAIS after canalith reposi-
tioning following the maneuver indicates that the treatment
was beneficial, but scores were slightly higher compared to
the control group 14 days after the treatment. Although scale
scores were at low levels, it was noted that patients’ concerns
persisted for a long time [29].

The present study revealed significant differences com-
pared to the control group with respect to pre-treatment anx-
iety levels as well as post-treatment and 4th week anxiety
levels. This suggests long-term symptom persistence despite
treatment. The limitations of our study include a small num-
ber of participants, which may have precluded an adequate
assessment of the relationship between educational level and
anxiety. The relationship between BAI sub-parameters and
educational level might be examined to contribute to the
existing literature in a different manner. However, a greater
number of participants are needed for that study. Our work
only included patients with posterior canal BPPV. Studies
with a larger number of participants comparing posterior and
horizontal canal BPPV cases may be conducted to investi-
gate how variations of involved semicircular canals affect
anxiety levels.

In conclusion, our study demonstrated that anxiety lev-
els were markedly reduced after the treatment and at 4th
week controls compared to the pre-treatment levels among
patients who were diagnosed with BPPV and underwent
Epley maneuver. However, it was noted that patients ‘subjec-
tive symptoms usually begin to improve 1 week after treat-
ment initiation at the earliest, and their symptoms persist at
a certain level even at the end of the first month. Differences
in patients’ educational levels affect their anxiety levels. It
should be remembered that educational level should be taken
into consideration when approaching patients.

Professional support may be needed for persistently ele-
vated anxiety levels despite therapy.
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