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Abstract
Purpose To assess the difference in state and trait anxiety levels in patients with Benign Paroxysmal Positional Vertigo 
(BPPV) at the first episode (FE) versus recurrent episodes (RE), before and after vestibular physiotherapy. A secondary 
objective was to assess the difference in the prevalence of underlying health conditions between FE and RE BPPV patients.
Methods Fifty-five patients with BPPV, aged 40–70, were recruited. The diagnosis of BPPV was confirmed based on sub-
jective complaints of vertigo and positive results from the Dix–Hallpike and Supine Roll tests. Twenty-four patients were in 
their FE, and 31 had RE. All patients completed the State–Trait Anxiety Inventory (STAI) questionnaire three times; before, 
immediately after, and a week after vestibular physiotherapy treatment.
Results The RE group demonstrated higher trait anxiety than the FE group in all testing points: before treatment (median 
value of 38 versus 29, p-value = 0.02), immediately after treatment (median value of 36 versus 28, p-value < 0.01) and a week 
later (median value of 38 versus 28, p-value < 0.01). State anxiety decreased immediately after treatment in both groups, but at 
the second session, it was significantly higher in the RE than in the FE group (median value of 38 versus 28.5, p-value = 0.03). 
Hypothyroidism was significantly more frequent in the RE group (RE 16%, FE 0%, p-value = 0.04).
Conclusions Based on the current study’s findings, we recommend assessing anxiety levels in patients with recurrent BPPV 
and consider referring them for appropriate treatment when necessary.
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Introduction

Benign paroxysmal positional vertigo (BPPV) is the most 
common disorder of the vestibular system [1], with a life-
time prevalence rate of 2.4% [2]. BPPV is characterized by 
rotational vertigo episodes that occur when the head’s posi-
tion is changed in relation to gravity. In about 20% of cases 
the disorder passes spontaneously within a month and in 
about 50%, within 3 months [2, 3]. Although BPPV gener-
ally responds well to vestibular treatment, there is a high 
recurrence rate after successful treatment. The recurrence 
rate is approximately 10–30% during a 1-year follow-up 

period and 10-year recurrence could be as high as 50% [4, 
5].

Several studies have demonstrated that various pathologi-
cal conditions may be associated with recurrence of BPPV 
[6]. Female gender, cardiovascular diseases (hypertension, 
diabetes mellitus, hyperlipidemia) as well as osteoporosis 
and vitamin D deficiency are risk factors for recurrent BPPV 
[7]. Association with recurrence is stronger when multiple 
diseases act synergically [3, 8]. The most frequently involved 
pathologies are psychiatric disorders, followed by neurologi-
cal and vascular diseases [9]. In addition, physical inactiv-
ity was found to be associated with BPPV episodes (Risk 
ratio = 2.6) [8].

It is well-established that dizziness is a stressful experi-
ence that can increase fear and anxiety [10]. A recent review 
study found that patients with BPPV are 3.19 times more 
prone to have anxiety disorders compared to controls [11]. 
The anticipatory fear of acute and unexpected vertigo may 
negatively affect patients with BPPV and increase their anxi-
ety levels regardless of whether they previously suffered from 
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this condition [10]. On the other hand, evidence points to a 
reversed relationship: a prospective historical study found that 
anxiety disorder patients may have an increased risk of devel-
oping BPPV (2.2 times higher than among patients without 
anxiety) [12].

If the anxiety experienced by the patients is temporary 
and not their personality trait, the anxiety caused by BPPV 
is mainly a condition [13]. If this anxiety decreases after suc-
cessful treatment (success rate of about 80% after one treat-
ment and 92% after second treatment) [3], then the anxiety as a 
contributing factor to the recurrence of BPPV is questionable.

The primary aim of this study is to assess the difference 
in state and trait anxiety between patients with a first episode 
(FE) versus a recurrent episode (RE) of BPPV before and 
after vestibular physiotherapy. A secondary aim is to assess 
the difference in underlying health conditions between BPPV 
patients with FE and RE.

Methods

Participants

Included were patients between ages 40–70 with BPPV. The 
diagnosis of BPPV was confirmed by the subjective complaint 
of a spinning sensation (vertigo) elicited by head motion rel-
ative to gravity (such as when changing position in bed or 
bending over), and an objective positive Dix–Hallpike test or 
Supine Roll test (presence of positional nystagmus) [2]. Addi-
tionally, based on patients’ self-report of BPPV history, they 
were divided into two groups: the FE group, consisting of 24 
patients, and the RE group, consisting of 31 patients who suf-
fered from at least one episode of BPPV, with at least a month 
passing since the last episode.

Excluded were patients who currently or in the past suffered 
from the following vestibular problems: vestibular migraine, 
vestibular neuritis, vestibular labyrinthitis, Meniere’s disease, 
central positional vertigo, perilymphatic fistula, superior canal 
dehiscence syndrome, or who had undergone ear surgery. In 
addition, patients suffering from other medical conditions con-
traindicated for vestibular physiotherapy treatment and those 
who do not speak Hebrew were excluded.

The study took place in a public outpatient physiotherapy 
clinic (Maccabi Health Care) in Kefar-Saba, Israel.

Tests and measurements

Outcome measures.

The State–Trait Anxiety Inventory (STAI)

A self-administered questionnaire with two parts to sepa-
rately assess the level of state and trait anxiety. Developed by 

Spielberger [14] and translated into Hebrew [15], each part 
includes 20 items, and the score varies from 20 to 80 points. 
The higher the score, the higher the anxiety, with a cut-off 
score of 39–40 that clinically reflects anxiety [16]. The ques-
tionnaire demonstrates a high internal consistency [17] and 
has been validated against the Taylor Manifest Scale and 
Cattell and Scheier’s Questionnaire [16].

Dizziness handicap inventory (DHI)

A self-administered questionnaire is used to quantify the 
effect of dizziness on day-to-day functioning and the percep-
tion of self-disability. The DHI questionnaire includes 25 
items classified into three subgroups: physical, functional 
and emotional aspects of dizziness. It is a practical and 
accepted tool in the clinic to evaluate the function, quality of 
life, and changes in these aspects after therapeutic interven-
tion in patients with vertigo [18, 19]. The Hebrew version of 
the DHI questionnaire was used [10]. The DHI questionnaire 
was validated against the short form-36 function question-
naire, and showed a moderate to high criterion validity [20].

Screening and background measures

The diagnosis of BPPV was confirmed by the subjective 
complaint of a spinning sensation (vertigo) elicited by head 
motion relative to gravity and a positive Dix–Hallpike test 
(HD) and Supine Roll test (SRT)—presence of positional 
nystagmus [2].

Medical history, demographics, and characteris-
tics of the BPPV episode were obtained and confirmed 
from the patients’ self-reports and medical files. The 
Godin–Shephard, a self-administered physical activity ques-
tionnaire, was used to quantify the intensity and duration of 
average physical activity in a typical week [21].

Procedure

Patients with BPPV recommended by their physicians for 
referral to vestibular physiotherapy evaluation and treat-
ment, were offered to participate in the study. A certified 
vestibular physiotherapist performed the study during two 
sessions. The study was approved by the Helsinki Com-
mittee of the Maccabi Health Care Services and the Ethics 
Committee of Tel Aviv University. Written informed consent 
was obtained from all patients. After signing the informed 
consent form, patients were asked to complete the STAI and 
DHI questionnaires. Patients’ demographics, medical his-
tory, and characteristics of symptoms were recorded. After-
wards, the HD and SRT diagnostic screening tests were 
performed. The examiner carefully observed the patients’ 
eyes to detect nystagmus [2]. If no evidence of nystagmus 
was found, patients with suspected BPPV were excluded 
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from the study. Patients with BPPV were treated with the 
appropriate Canalith Repositioning Procedure (e.g., Epley 
maneuver), based on the Clinical Practice Guidelines for 
assessing and treating BPPV. In the case of positive BPPV 
signs in two canals, a maneuver was performed on the canal 
where the vertigo was more significant [2]. At the end of the 
treatment, all patients were asked to complete the STAI and 
Godin–Shephard physical activity questionnaires.

A week later, the patients arrived for a second evaluation 
where they filled out the STAI and DHI questionnaires. After 
that, another HD and SRT test was performed to assess the 
need for further treatment Based on these test results, each 
group (FE and SE) was divided into two subgroups: presence 
vs absence of positive BPPV signs in the second session.

Statistical methods

Nonparametric statistic tests were used. Differences between 
groups were tested using the χ2 and Whitney–Mann tests. 
The Wilcoxon test assessed differences in outcome measures 
following treatment or between sessions.

Spearman’s correlation coefficient test was used to exam-
ine the relationship between the number of BPPV episodes 
in the RE group and the levels of anxiety.

To test the differences between the subgroups accord-
ing to the group’s division (FE vs. RE) and positive BPPV 
signs in a second meeting, the change in anxiety levels was 
analyzed using the Kruskal–Wallis test, combined with the 
Wilcoxon test with Bonferroni’s first-type error correction. 
Statistical analysis was performed with IBM SPSS Statistics 

Software (version 27). Statistical significance was defined 
as a p-value < 0.05.

Results

Table 1 summarizes the patients’ demographic and health 
characteristics divided into groups.

Patients’ median age was 57 years (range 41–70 years), 
and 78% were women, with non-significant differences 
between groups. No significant difference was found 
between the groups in their health characteristics, except 
that in the RE group, the frequency of hypothyroidism is 
five women (16%), compared to zero women/men in the FE 
group (p = 0.04).

Table 2 summarizes the BPPV characteristics and DHI 
questionnaire scores. Approximately 93% of all patients pre-
sented with an impairment in the posterior canal, with no 
significant difference between groups. Among the patients 
with RE of BPPV, ten (32%) experienced a second episode, 
13 (42%) experienced three to five episodes, and eight (26%) 
had six or more episodes.

Only 22 patients from the FE group and 27 from the RE 
group attended the second session. No significant difference 
was found between the groups in the DHI values in the first 
and second sessions. However, a significant decrease was 
observed in each group in the DHI values between sessions, 
with a reduction of a median value of 6 points in the FE 
group (p-value = 0.01) and a decrease of a median value of 
12 points in the RE group (p-value < 0.01).

Table 1  Demographic data, 
level of physical activity, 
and background health 
characteristics by groups

Values in table are median [minimum–maximum] or number (percentage), p-value is based on Mann–
Whitney U test or χ2

First episode (N = 24) Recurrent episodes 
(N = 31)

p-value

Age (years) 55 [44–70] 559 [41–70] 0.59
Gender (female) 18 (75.0) 25 (80.6) 0.62
Godin and Shephard (units) 51 [0–252] 30 [0–168] 0.13
Background health characteristics
 High blood pressure 5 (21) 8 (26) 0.67
 Diabetes 3 (13) 7 (23) 0.34
 High cholesterol 6 (25) 8 (26) 0.95
 Osteoporosis 3 (13) 5 (16) 0.71
 Vitamin D deficiency 15 (63) 15 (48) 0.3
 Migraines 0 (0) 1 (3) 0.38
 Head injury 2 (8) 0 (0) 0.1
 Heart or blood vessel problems 3 (13) 1 (3) 0.19
 Neurological diseases 0 (0) 1 (3) 0.38
 Autoimmune diseases 1(4) 1 (3) 0.85
 Hypothyroidism 0 (0) 5 (16) 0.04
 Total number 1 [0–6] 1 [0–5] 0.67
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Table  3 summarizes the difference in trait and state 
anxiety between groups before and after vestibular physi-
otherapy. No significant difference was found in the state 
anxiety score between the groups before the first treatment 
(FE = 44, RE = 49, p-value = 0.1). Both groups showed a 
decrease in values following treatment in the first session 
(pre–post treatment) and between the first and second ses-
sions. However, in the second session, the median values of 
state anxiety in the RE group were 9.5 points higher than in 
the FE group, and this difference was significant.

In addition, among all the patients, a moderately strong 
and positive association (rs = 0.5) was found between DHI 
and state anxiety level before treatment in the first ses-
sion (p-value < 0.001) and in the second session (rs = 0.66) 
(p-value < 0.001). These data are not presented in the table.

The patients in the RE group showed higher trait anxi-
ety values at all test points. In the RE group, no significant 
difference was found when comparing the values of trait 
anxiety before and after treatment and between the first 
and second sessions. In the FE group, trait anxiety values 
decreased significantly between the initial evaluation and the 
two subsequent evaluations (31 [22–52] to 29 [21–48] and 
28 [20–49], respectively, p-value = 0.02 and 0.01).

In the RE group, no association was found between the 
number of BPPV episodes and the levels of trait anxiety.

In the second session, among patients with a FE, 62.5% 
had positive BPPV signs compared to 35.5% in the RE 
group, with a borderline significant difference between the 
groups (p-value = 0.06).

Figure 1 shows the difference in the absolute values of the 
state and trait anxiety indices between meetings, divided into 
four subgroups: FE vs. RE, each split into non vs. positive 
BPPV signs in the second meeting.

It was found that there is a significant difference between 
the four subgroups in the degree of change in state anxi-
ety (p-value = 0.027) and trait anxiety (p-value = 0.024). 
Post hoc analysis reveals that the source of the difference 
between groups is a significant difference between the FE 
without BPPV signs in the second session (median decrease 
value of 14 in the state score and 3 points in the trait score) 
as compared to patients with RE and positive BPPV signs 
in the second session (median value of 4 points and -2, 
respectively).

Discussion

A high prevalence rate of anxiety in people with BPPV and, 
conversely, a high prevalence rate of BPPV in people with 
anxiety, have been well described in the literature [4, 12]. 
Previous studies have shown a decrease in anxiety following 

Table 2  The semicircular canal affected and dizziness handicap inventory values in the first and second sessions by groups

Values in table are median [minimum–maximum] or number (percentage), p-value is based on Mann–Whitney U test or χ2

First session First episode (N = 24) Recurrent episodes (N = 31) p-value

Semicircular canal
 Posterior right 9 (37.5) 12 (38.7) 0.93
 Posterior left 10 (41.7) 16 (51.6) 0.46
 Horizontal right 1 (4.2) 1 (3.2) 0.85
 Horizontal left 1 (4.2) 0 (0) 0.25
 Multi-canal 3 (12.5) 2 (6.5) 0.44

Dizziness handicap inventory (/100) 47 [2–80] 38 [8–99] 0.42

Second session N = 22 N = 27

Positive BPPV test 15 (62.5) 11 (35.5) 0.06
Dizziness handicap inventory (/100) 25 [0–66] 22 [0–76] 0.98

Table 3  State and trait anxiety levels according to the State–Trait 
Anxiety Inventory questionnaire in the study stages, stratified by 
group

Values in table are median [minimum–maximum], #p-value is based 
on Mann–Whitney U test, *p-value is based on Wilcoxon

First episode (N = 24) Recurrent epi-
sodes (N = 31)

p-value#

State anxiety
 Pre treatment 44 [20–63] 49 [23–82] 0.1
 Post-treatment 36 [20–64] 35 [24–62] 0.83
 p-value* 0.01 < 0.01
 Second session 28.5 [18–50] 38 [21–72] 0.03
 p-value* < 0.01 < 0.01

Trait anxiety
 Pre treatment 31 [22–52] 38 [21–58] 0.02
 Post-treatment 29 [21–48] 36 [21–64] 0.02
 p-value* 0.02 0.08
 Second session 28 [20–49] 38 [24–58] < 0.01
 p-value* 0.01 0.99
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BPPV treatment [22, 23]. This study adds to what is known 
by focusing on the nature of the anxiety.

The main finding of this study is that patients with RE 
BPPV have a significantly higher trait anxiety level than 
those with FE BPPV, and this was consistent throughout 
both sessions. In the FE group, trait anxiety values showed 
a small reduction (2–3 points) between the initial evaluation 
and the subsequent two evaluations. Although the change 
was statistically significant (p = 0.02/0.01), it does not 
appear to represent a clinically meaningful change.

In addition, the baseline state anxiety levels were high in 
both groups with no significant difference between them. 
However, in both groups, a significant reduction was noted 
in state anxiety between the first and the second sessions. 
However, in the second session Interestingly, patients with 
RE who showed positive BPPV signs at the second meeting 
did not experience improvements in state anxiety as did all 
other subgroups.

Dizziness is a stressful experience that can increase fear 
and anxiety [4]. It has been observed that the success rate 
of physiotherapy treatment for BPPV is high, with approxi-
mately an 80% success rate after the first treatment [3]. Suc-
cessful treatment is linked with a decrease in dizziness, as 
well as with the associated fear and anxiety. The current 
study underscores that this reduction is manifested predomi-
nantly in state anxiety.

In addition, the results of this study reinforce the assump-
tion that individuals with RE BPPV tend to experience 
higher levels of anxiety compared to those with FE BPPV, 
as evidenced by elevated trait anxiety levels during both ses-
sions. A recent study demonstrated that anxiety-depression 

status significantly reduces the efficacy of first treatment and 
increases the risk of recurrence in BPPV [24]. Furthermore, 
the current study’s results indicate that patients with RE who 
exhibit positive BPPV signs at the second meeting do not 
experience improvement in either state or trait anxiety lev-
els. Previous studies offer some possible explanations. First, 
anxiety and depression are associated with a chronic low-
grade inflammatory response. This may increase oxidative 
and nitrosative stress and exacerbate vestibular degeneration, 
consequently leading to difficulty with the relocation and 
reabsorption of the dislodged otoliths [5, 24]. Second, anxi-
ety causes a neuroendocrine response dysfunction (abnormal 
activation of the hypothalamus–pituitary–adrenal axis) that 
changes the blood flow of the inner ear and interferes with 
the recovery of BPPV [5]. Third, there is a link between the 
vestibular and emotional processing systems. Neurotransmit-
ters and neuroanatomical regions involved in the vestibular 
systems and emotional responses are similar. The vestibular 
nuclei are connected through the parabrachial nuclei to the 
brain regions responsible for the response to fear and anxi-
ety; both areas affect the autonomic system [11, 25].

Previous studies have emphasized the importance of 
assessing anxiety in individuals with BPPV [5, 11, 12, 24, 
26]. The current study highlights the need to evaluate anxi-
ety, particularly trait anxiety, in the RE group. Moreover, 
it would be valuable to conduct a follow-up study among 
patients after their FE to assess whether higher levels of state 
anxiety and positive BPPV signs at the second meeting are 
more indicative of developing recurrent BPPV events.

The only health characteristics that were significantly dif-
ferent between groups was the frequency of hypothyroidism 
which was present in five women (16%), in the RE group 
compared to zero women/men in the FE group. This is in 
line with findings in previous works [27, 28]. Hypothyroid-
ism is found to be associated with ear-related deficits such 
as hearing loss, tinnitus, and vestibular deficits [27], and 
patients with RE have a higher incidence of hypothyroidism 
than patients with FE [28]. Researchers have proposed that 
the connection between hypothyroidism and BPPV may be 
related to changes in the fluid composition in the ear due to 
hormonal changes, which disrupt the function of the sodium 
channels. Additionally, low thyroid function is associated 
with cardiovascular changes and blood pressure alterations 
that reduce blood flow to the inner ear. Both factors can 
affect the release and absorption of otoconia [28].

Limitations

A limitation of this study is the relatively small number of 
patients who had more than two episodes of BPPV compared 
to the number of patients with first and second episodes. 
This size imbalance can hinder the accuracy and reliability 

Fig. 1  The difference in the absolute values of the state and trait 
anxiety indices between the first meeting and the second, divided into 
subgroups
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of the analyses in assessing the relationships between the 
number of episodes and various characteristics, including 
anxiety.

Conclusions

In patients with RE of BPPV, compared to patients with 
the FE, trait anxiety was higher throughout the study, and 
state anxiety was higher in the second meeting. In light of 
the current study’s findings, we recommend assessing trait 
anxiety levels in patients with recurrent BPPV and referral 
to suitable treatments if necessary.
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