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Objectives: To investigate the possible effects of anxiety and/or depression symptoms
on the treatment outcomes and recurrence of benign paroxysmal positional vertigo
(BPPV).

Methods: This is a retrospective study conducted at a single institution. 142 consecu-
tive patients diagnosed with idiopathic BPPV at the Department of Otology in Shengjing
Hospital of China Medical University between October 2016 and July 2017 were ret-
rospectively reviewed. 127 patients were finally included in this study. Zung self-rating
anxiety scale (SAS) and Zung self-rating depression scale (SDS) were used to evaluate
the presence of anxiety and/or depression, respectively, in our BPPV patients. A signifi-
cant score (at or above 50 for SAS and 53 for SDS) represents the presence of clinically
significant symptoms. Two-tailed Student’s t-test, x? test, and logistic regression analysis
were used as appropriate. A p value less than 0.05 was considered statistically significant.

Results: The prevalence of anxiety and/or depression symptoms in BPPV patients in
the present study was 49.61%. The effectiveness of the first time canalith repositioning
maneuver (CRM) was 70.08%. With weekly follow-up treatments of CRM, the success
rate increased to 97.64% by 1 month. The total recurrence rate at 6-month follow-up
post-cure was 14.17%. Holding all other variables constant, patients with psychiatric
symptoms (Relative-risk ratio: 3.160; p = 0.027) and patients with non-posterior semi-
circular canal (PSC) involvement (Relative-risk ratio: 7.828, p = 0.013) were more likely to
experience residual dizziness (RD) even after effective CRM treatment. Psychiatric symp-
toms (Relative-risk ratio: 6.543; p = 0.001) and female gender (Relative-risk ratio: 4.563;
p = 0.010) are risk factors for the failure of first time CRM. In addition, BPPV patients
with psychiatric symptoms (Odds ratio: 9.184, p = 0.008) were significantly more likely to
experience recurrences within the first 6 months after a successful maneuver.

Conclusion: Anxiety-depression status significantly reduced the efficacy of the first
time CRM and increased the risk for recurrence. Other factors, such as female gender
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and non-PSC involvement are also susceptible risk factors for BPPV patients to require
multiple treatments and experience delayed recovery. A screening for psychiatric symp-
toms in BPPV patients and active treatment of these symptoms would benefit both
physicians and patients in understanding and improving the prognosis of the disease

and treatment options.

Keywords: psychiatric symptoms, anxiety, depression, benign paroxysmal positional vertigo, canalith repositioning
maneuver, treatment efficacy, recurrence

INTRODUCTION

Benign paroxysmal positional vertigo (BPPV) is an idiopathic
vestibular disease that manifests with transient paroxysmal
vertigo and nystagmus stimulated by changes in head position.
The lifetime prevalence of BPPV is around 2.4% (1). BPPV is the
most common vestibular disorder and accounts for 17-42% of
all dizziness complaints in the United States (2). In the Chinese
population, 36.5% of patients with peripheral vertigo ultimately
receive a diagnosis of BPPV (3). Given the noteworthy preva-
lence, BPPV represents a large burden on the health care system
and its patients.

The mechanism of BPPV is an inappropriate stimulation of
the semicircular canal ampullae that is induced by free-floating
otoconia from the utricle (4). The onset of BPPV can be associated
with head trauma, a prolonged recumbent position, and various
pathological processes of the inner ear. Systemic diseases includ-
ing hypertension, diabetes, hypercholesterolemia, cerebrovascu-
lar ischemia, and cervical spondylosis may also exacerbate the
degeneration of the posterior labyrinth, facilitating the detach-
ment of otoconia (5, 6), which in turn results in BPPV. Moreover,
an increased risk for BPPV was reported to be associated with
migraine in a population-based study, which may be ascribed to
the repetitive disturbance of vestibulocochlear microvasculature
resulting in damage of the vestibular epithelium (7). The main
treatment method for BPPV is performing a canalith repositioning
maneuver (CRM), which aims to relocate the dislodged otoconia
back into the vestibule. Although more than 95% of BPPV cases
can be resolved by using CRM (8), the treatment efficacy on first
attempt differs from person to person. A small portion of cases
is not resolved with first time CRM (failed CRM), as patients
continue to experience persistent vertigo and nystagmus post-
maneuver. These patients receive increased maneuver attempts
and experience significantly delayed recovery. Unfortunately,
31-61% of patients with a successful CRM (due to the absence
of positional vertigo and nystagmus) experience feeling of pro-
longed imbalance, or residual dizziness (RD) (9-11). To resolve
this, these patients also require increased maneuver attempts
even though the CRM was determined to be clinically successful.
There is also a noticeably high recurrence rate in certain popula-
tions of BPPV patients such as those with multiple comorbidities
(6, 12). However, the mechanisms underlying the differences in
first time CRM efficacy and BPPV recurrence are still unclear.

A growing body of evidence supports the notion that psy-
chological factors can influence disease activity and response
to therapy in a complex manner (13-15). The coexistence of
vestibular diseases and psychiatric disorders has been repeatedly

described in the literature (16-21). In particular, psychological
factors may influence recovery from balance disorders, resulting
in a prolonged vertigo or dizziness (22-24). However, to our
knowledge, no study to date has focused on addressing how
these psychological factors may affect the treatment efficacy or
recurrence rate of BPPV. Therefore, investigating the possible
effects of psychological factors on treatment outcome and BPPV
recurrence will be of great significance to gain better insights into
improving short- and long-term treatment efficacy for patients
with BPPV.

In this study, two psychometric scales—Zung self-rating anxi-
ety scale (SAS) and Zung self-rating depression scale (SDS)—were
used to screen patients for symptoms of anxiety and depression.
We found that these two common psychiatric symptoms served
as risk factors for an unsatisfactory outcome (failure or success
with RD) of first time CRM. Consequently, patients with anxi-
ety and/or depression symptoms required more treatment visits
and experienced increased recurrence rates of BPPV than those
without these psychiatric symptoms.

MATERIALS AND METHODS

Ethical Consideration

This study has been approved by the Ethics Committee of
Shengjing Hospital of China Medical University (protocol num-
ber 2017PS39K).

Patients

One hundred and forty-two consecutive patients solely diagnosed
with idiopathic BPPV at the department of Otology in Shengjing
Hospital of China Medical University between October 2016 and
July 2017 were retrospectively reviewed (patients comorbid with
other types of peripheral vertigo including Méniére’s disease, ves-
tibular neuritis and vestibular migraine were not reviewed). These
142 patients ranged in age from 14 to 78 years. We then excluded 15
patients who had the following conditions: (1) positive history of
drug or alcohol abuse (1 = 2); (2) prior diagnosis of posttraumatic
stress disorder (n = 1); (3) diagnosis of BPPV and treatment with
repositioning maneuver prior to being referred to our institution
(n = 4); (4) incomplete medical record due to drop-out prior to
successful maneuver or failure to appear at all follow-up visits
(n = 5); and (5) diagnosis of central vertigo (n = 3).

Diagnosis, Treatment, and Follow-Up
All patients received a complete battery of vestibular and
audiological tests. The diagnosis of idiopathic BPPV was made
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according to the medical history and subjective symptoms
together with objective signs of positional nystagmus identified
during the Dix-Hallpike Test and/or the Supine Rolling Test.
Comorbidities of systemic diseases were obtained via a detailed
interrogation combined with the medical history recorded in
the electronic medical record system and/or patients’ previ-
ous laboratory and imaging test results from our or other
institutions.

Patients were treated using the appropriate canalith reposi-
tioning maneuver (CRM) according to the involved semicircular
canal. Epley’s maneuver was performed for anterior semicircular
canal (ASC) BPPV and posterior semicircular canal (PSC)
BPPV, and the Barbecue maneuver was performed for lateral
semicircular canal (LSC) BPPV. All patients returned to the clinic
1 week after receiving CRM to determine if successful treatment
was achieved. Repositioning maneuver success was defined as
reported relief of vertigo and nystagmus symptoms on positional
testing (25). Patients who showed no nystagmus on positional
testing but still expressed RD or unsteadiness were retreated
with the same maneuvers until dizziness symptoms were fully
resolved.

Once the CRM was determined as completely satisfactory
(complete remission of vertigo and nystagmus with no RD present),
patients were followed up monthly. They were also instructed to
return to the clinic as soon as possible if they experienced any
symptoms of recurrences throughout the follow-up period.
Recurrence was defined as a confirmed relapse of vertigo and
nystagmus according to the Dix—Hallpike Test or Supine Rolling
Test after a successful treatment (26).

Psychometric Instruments

Psychiatric assessments are not routinely evaluated in general
dizziness patients presenting to neurotology clinics. In this
study, Zung SAS (27) and Zung SDS (28) were used to measure
the status of anxiety and depression in patients with BPPV.
Both scales are reliable and have been validated among Chinese
populations (29). The scoring procedure was performed as
previously described with cutoff scores at 50 and 53 for SAS
and SDS, respectively (21). A significant score (at or above the
cutoff) resulted in a positive assessment of either anxiety and/or
depression status. Psychometric questionnaires were completed
prior to receiving CRM.

Statistical Analysis

Stata software (Version 13.0, StataCorp) was used for statistical
analysis. Two-tailed Student’s ¢-test (Table 1. Average age), x* test
(Tables 1 and 2.), and multivariate logistic regression analysis
(Tables 3 and 4) were used as appropriate. A p value less than
0.05 was considered statistically significant.

RESULTS

Among all 127 patients with idiopathic BPPV, 52 (40.94%)
patients were found to have clinically significant anxiety
symptoms and 53 (41.73%) patients were considered to have
clinically significant depression symptoms. 42 (33.07%)
patients were found to have both. Patients with anxiety and/

TABLE 1 | Demographic information on BPPV patients.

Demographic data Total psy-BPPV i-BPPV p Value
N % N % N %

N 127 100 63 49.61 64 50.39 N/A

Age (average years)®  53.90 + 13.93 59.27 + 9.73 48.61 + 15.42 0.000***
<60 78 6542 30 4762 48 75.00 0.002**
>60° 49 3858 33 5238 16 25.00

Gender®

Male 46 36.22 19 3016 27 4219 0.158

Female 81 63.78 44 69.84 37 57.81

Laterality®

Right 80 6299 41 6508 39 60.94 0.629

Left 47 37.01 22 3492 25 39.06

Involved semicircular canal®

PSC 107 8425 55 8730 52 81.25 0.349

n-PSC 20 1575 8 1270 12 1875

Comorbidity® 84 66.14 48 7619 36 56.25 0.018*
Hypertension 37 2913 23 3651 14 21.88 0.070
Diabetes 19 1496 12 19.05 10.94 0.200
Hypercholesterolemia 13 10.24 7 1111 6 9.38 0.747
Migraine 9 7.09 7 1111 2 312 0.079
Cerebrovascular 35 2756 23 3651 12 1875 0.025*
ischemia
Cervical spondylosis 57  44.88 34 5397 23 3594 0.041*

“Mean + SD, two-tailed Student’s t-test was used to compare differences between the
two groups.

by? test was used to compare differences between the two groups.

*p < 0.05.

0 <0.01.

**p < 0.001.

i-BPPV, idiopathic Benign Paroxysmal Positional Vertigo; psy-BPPV, i-BPPV with
anxiety and/or depression symptoms; PSC, posterior semicircular canal BPPV;

n-PSC, non-posterior semicircular canal BPPV (lateral semicircular canal and anterior
semicircular canal).

TABLE 2 | Treatment outcomes of BPPV patients.

Follow-up exam Total psy-BPPV i-BPPV p Value
N % N % N %
1-week?®
Single Success 41 3228 12 19.05 29 4531 0.000**
w/o RD
Multiple  Success 48 37.80 23 36.51 25  39.06
with RD
Failure 38 2992 28 4444 10 15.63
1-month?
Success w/o RD 111 8740 53 8413 58 90.63 0.537
Success with RD 13 10.24 8 12.70 5 7.81
Failure 3 2.36 2 3.17 1 1.66
3-month
Success w/o RD 127 100% 63 100% 64 100% N/A
Recurrence after complete resolution?
3 months 16 1260 14 2222 2 3.12  0.001**
6 months 18 1417 16 25.40 2 3.12  0.000***

a2 test was used to compare difference (success or failure) between the two groups.
RD, residual dizziness.

*p < 0.01.

***p < 0.001.
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TABLE 3 | Multinomial logistical regression analysis of one-week treatment
outcome of BPPV.

Parameter p Value Relative-risk ratio (95% ClI)
Residual dizziness
Age (=60) 0.841 0.901 (0.325-2.499)
Gender (female) 0.066 2.514 (0.940-6.724)
Laterality 0.970 1.019 (0.386-2.688)
Involved semicircular canal (n-PSC) 0.013* 7.828 (1.551-39.508)
Psychiatric disorders 0.027* 3.160 (1.139-8.769)
Comorbidity
Hypertension 0.710 0.796 (0.239-2.646)
Diabetes 0.995 1.005 (0.225-4.483)
Hypercholesterolemia 0.450 1.918 (0.354-10.377)
Migraine 0.062 0.9083 (0.072-1.131)
Cerebrovascular ischemia 0.778 1.198 (0.342-4.192)
Cervical spondylosis 0.405 0.658 (0.246-1.763)
Failure
Age (>60) 0.974 1.019 (0.334-3.105)
Gender (female) 0.010* 4.563 (1.431-14.547)
Laterality 0.856 0.904 (0.304-2.686)
Involved semicircular canal (n-PSC) 0.091 4.718 (0.782-28.445)
Psychiatric disorders 0.001** 6.543 (2.110-20.289)
Comorbidity
Hypertension 0.829 1.151 (0.322-4.112)
Diabetes 0.530 1.640 (0.350-7.677)
Hypercholesterolemia 0.527 1.785 (0.296-10.764)
Migraine 0.790 0.782 (0.128-4.779)
Cerebrovascular ischemia 0.124 2.630 (0.766-9.023)
Cervical spondylosis 0.957 1.080 (0.345-3.076)
*0 < 0.05.
*p < 0.01.

BPPV, benign paroxysmal positional vertigo, n-PSC, non-posterior semicircular canal
(lateral semicircular canal and anterior semicircular canal); RD, residual dizziness.

TABLE 4 | Logjistical regression analysis of recurrence of BPPV within 6 months.

Parameter p Value Odds ratio (95% CI)
Age (>60) 0.744 1.248 (0.331-4.702)
Gender (female) 0.818 0.863 (0.246-3.029)
Laterality 0.887 1.094 (0.315-3.807)
Involved semicircular canal (n-PSC) 0.325 2.155 (0.468-9.933)
Psychiatric disorders 0.008** 9.184 (1.802-46.801)
Comorbidity
Hypertension 0.853 0.882 (0.235-3.316)
Diabetes 0.254 2.442 (0.527-11.310)
Hypercholesterolemia 0.193 2.967 (0.577-15.253)
Migraine 0.864 1.170 (0.194-7.074)
Cerebrovascular ischemia 0.260 2.036 (0.591-7.011)
Cervical spondylosis 0.400 1.712 (0.489-5.987)

*p < 0.01.
BPPV, benign paroxysmal positional vertigo, n-PSC, non-posterior semicircular canal
(lateral semicircular canal and anterior semicircular canal).

or depression symptoms were grouped into the psychiatric
symptoms group (psy-BPPV, N = 63, 49.61%), and those with
insignificant scores on both questionnaires were grouped
into the idiopathic BPPV group (i-BPPV, N = 64, 50.39%)
(Figure 1). The psy-BPPV group had a significantly higher
proportion of patients 60 years and older compared to the
i-BPPV group (52.38% versus 25.00%, p = 0.002) (Table 1).
There was no significant difference in gender ratio (female/

2 100% - 77/} BPPV with Anxiety
£3
; E' 30% X BPPV with Depression
SRR
£ A
£ 5 ‘g o S03%% 49.61%
Z 2 N=64 N=63
-1
822 ’
%5 2‘, 40%
23z
$is
& 3,"’ 20%
23
=

< %

i-BPPV psy-BPPV

FIGURE 1 | The ratios of anxiety and/or depression symptoms in BPPV
patients.

male patients, p = 0.158) and in laterality of affected ear (right/
left ear, p = 0.629). The PSC was most frequently involved,
with 107 (84.25%) patients diagnosed in total. Patients
diagnosed with LSC- or ASC-BPPV were grouped into the
n-PSC BPPV group. There was no significant difference in the
ratio of involved canal (n-PSC/PSC) between the two groups
(p = 0.349). Patients in the psy-BPPV group had significantly
more total comorbidities than the i-BPPV group (74.60% ver-
sus 54.69%, p = 0.019). This difference is likely attributed to
the increased prevalence of both cerebrovascular disease and
cervical spondylosis (p = 0.025 and p = 0.041, respectively)
in the psy-BPPV group. However, a causal relationship can-
not be drawn between psychiatric symptoms and those two
comorbidities due to the unmatched distribution of patient age
in the two groups.

Patients were treated with the Epley or Barbecue maneuver
depending on the involved semicircular canal. Treatment out-
comes are listed in Table 2. In total, 89 patients (70.08%) were
successfully treated with a single maneuver treatment, but the suc-
cessrate of first time CRM was significantly lower in the psy-BPPV
group than the i-BPPV group (55.56% versus 84.37%, p < 0.001).
Among these successfully treated patients, 48 (37.80%) reported
for a feeling of prolonged unsteadiness or dizziness (RD) during
the first week of follow-up. Patients with RD and patients with
failed first attempt CRM were subsequently treated once a week
until satisfactorily cured. The cumulative success rate increased
to 124 patients (97.64%) at 1 month with no significant difference
between the two groups by 1 month (96.83% psy-BPPV versus
98.44% i-BPPV, p = 0.537). The total success rate within 5 weeks
of treatment was 100% for both groups. This finding suggests
that psychological symptoms may only have a significant effect
on the efficacy of first time CRM, but not necessarily on multiple
treatments.

Next, we sought to explore if psychiatric symptoms influence
recurrence rates of BPPV. Once a satisfactory treatment was
attained, patients were followed up monthly. By the 3-month
follow-up visit, 16 (12.60%) patients were diagnosed with recur-
rent BPPV. Significantly more patients in the psy-BPPV group
experienced recurrence of BPPV compared to the i-BPPV group
(22.22% versus 3.12%, p = 0.001). The cumulative recurrence rate
increased to 14.17% by 6 months. A significantly higher recurrence
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rate was again observed in the psy-BPPV group compared to the
i-BPPV group (25.40% versus 3.12%, p < 0.001).
Theoutcomeand/orrecurrence of BPPV couldalsobeadversely
affected by increased age and the presence of comorbidities. Using
multinomial logistic regression analysis to hold all other variables
constant, we found that the presence of psychiatric symptoms,
gender, and involved semicircular canal are independent factors
that significantly affect the first time treatment efficacy of BPPV.
Patients with clinically significant anxiety and/or depression
symptoms (Relative-risk ratio: 3.160, p = 0.027) and patients
with non-PSC involvement (Relative-risk ratio: 7.828, p = 0.013)
have higher risk to experience RD even after receiving an effective
CRM treatment. Anxiety-depression status (Relative-risk ratio:
6.543, p = 0.001) and female gender (Relative-risk ratio: 4.653,
p = 0.010) serve as risk factors for the failure of CRM treatment
(Table 3). In addition, the presence of anxiety and/or depres-
sion symptoms (Odds ratio: 9.184, p = 0.008) also significantly
increased the risk of BPPV recurrence during the first 6 months
after a satisfactory cure (Table 4). These results further confirmed
our previous findings that psychiatric symptoms adversely affect
the treatment efficacy of first time CRM and recurrence of BPPV.

DISCUSSION
Synopsis of Key Findings

Studies conducted over the past few decades have suggested that
psychological problems are associated with vertigo and balance
problems. Whereas vestibular dysfunction can engender psy-
chiatric disorders (16, 23, 30), anxiety or depressive disorders
may also serve as the primary cause of vestibular symptoms
(31). This results in the formation of a vicious cycle, which is
likely to exacerbate both psychiatric and vestibular disorders.
However, few studies to date have put emphasis on whether and
how this unhealthy psychological status might affect the efficacy
of treatments for vestibular dysfunction. Here, by focusing on
the most common vestibular disorder (BPPV), we found that
the presence of anxiety and/or depression symptoms adversely
affects the efficacy of first time CRM by increasing the risk of
patients experiencing RD or receiving failed treatment. It also
served as risk factors for BPPV recurrence within 6 months
post-cure.

In our study, 37.80% of patients with a clinically defined
successful CRM received follow-up CRM treatments due
to the presence of RD. RD in BPPV patients after successful
CRM could be a physiological sensation due to the presence
of residual debris within the semicircular canals which are
insufficient to provoke nystagmus (32). However, RD may also
appear as a particular form of psychogenic dizziness. Anxiety
disorders account for 8-10% of cases with vestibular symptoms
as chief complaints (31). Two common manifestations of anxi-
ety disorders are generalized anxiety disorder and panic attacks.
Patients with generalized anxiety disorder can frequently
experience dizziness, lightheadedness, and unsteadiness (33).
Recurrent episodes of BPPV have the propensity to trigger
chronic worry and results in exacerbation of the psychosomatic
symptoms of anxiety. Panic attacks—acute episodes of physi-
cal and psychological symptoms that may occur in response

to fear conditions—may also serve as a psychiatric cause of
vestibular symptoms (33). The most common manifestations
of panic attacks are cardiopulmonary symptoms (chest pain,
palpitations, and dyspnea) and vestibular symptoms (non-
vertiginous dizziness, lightheadedness, and unsteadiness) (34).
Acute and episodic vertigo can also trigger panic attacks due to
fear of falling, especially when comorbid with anxiety. When
patients experience numerous panic attacks concomitant with
a debilitating fear of future attacks, this disorder is considered
a panic disorder. Common symptoms of panic disorder include
dizziness and unsteadiness as well. In addition, up to 20% of
patients with anxiety experience phobic postural vertigo (PPV),
a functional vestibular syndrome including lightheadedness
and varying degrees of unsteadiness that is often secondary
to organic vestibular disease (35, 36). This may offer another
possible explanation for the generation of RD.

The aim of the reposition maneuver for BPPV is to relocate
dislodged otoliths back into the vestibule and allow for their
reabsorption by vestibular dark cells. Thus far, no established
pathophysiological link exists between psychiatric disorders
and failure of initial repositioning maneuver or increased risk
of BPPV recurrence. Several previous studies have revealed
that the otolith dysfunction in BPPV patients may be partly
due to a degenerative process (37-39) that correlates with
oxidative stress and pro-inflammatory responses (40). Tsai and
colleagues recently observed high levels of pro-inflammatory
cytokines and oxidative stress products in patients’ plasma
during BPPV attacks (41). These pro-inflammatory responses
were corrected and the oxidative stress was attenuated after
a successful repositioning maneuver. Numerous epigenetic
modulators like SIRT1, Cox2, FoxO, and P53 play crucial roles
during this degenerative and recovery process, and maintain-
ing a subtle balance among these modulators, reactive oxygen
species, and pro-inflammatory cytokines is necessary for the
complete recovery of BPPV (41). Interestingly, an extensive
body of literature has shown that both anxiety and depression
are also associated with a chronic low-grade inflammatory
response (42, 43), increased oxidative and nitrosative stress,
and activation of cell-mediated immunity (44, 45). This may
further exacerbate the vestibular degeneration, consequently
leading to difficulty with the relocation and reabsorption of
the dislodged otoliths. Moreover, the persistence of anxiety/
depression may disrupt the balance of epigenetic modulation
after a successful maneuver, resulting in a higher recurrence
rate within a short period of time. Both anxiety and depres-
sion have also been linked to neuroendocrine dysfunction
(46, 47), which may imbalance the blood flow to the inner ear,
thus influencing the recovery of BPPV (48).

Comparisons With Other Studies

The main characteristics of our patient population were com-
parable with those published in other relevant studies. For
example, previous studies reported that the most common age
of onset for BPPV is around 50 (1), and the number of women
affected was 1.5-fold more than that of men (49). In our study,
the mean age of patients was 53.90 + 13.93 and the ratio of
females to males was 1.76 (Table 1). This gender discrepancy
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may be due to menopause-related hormonal fluctuations: a large
retrospective study suggested that low estrogen levels might
account for the high prevalence of BPPV in perimenopausal
and older women (50). Another study posited that estrogen
deficiency might influence calcium metabolism, thus resulting
in degeneration of otoconia (51). These mechanisms may also
partly address why female BPPV patients are less likely to be
cured on first attempt of the repositioning maneuver, thus
requiring more treatment visits.

We also observed a difference in laterality in our study, with
the right labyrinth more predominantly affected (Table 1).
Similar results have been published in a meta-analysis conducted
by von Brevern et al. (52). The PSC served as the most frequently
involved semicircular canal in our study group (Table 1), and
those with ASC or LSC involvement received more treatments
visits, consistent with previous findings (53).

Although the efficacy of first time CRM was significantly
affected by psychiatric symptoms (Tables 2 and 3), the total
cumulative success rate at 1 month was 97.64%, which is
slightly higher than the previously reported range of 70-95%
(54, 55). Comorbidities, such as hypertension and diabetes, had
no significant effect on the treatment outcome of CRM, again
consistent with previous findings (54, 56). Lastly, it has been
reported that BPPV patients who received higher numbers of
maneuvers tended to have the greatest risk of recurrence, and
the relapse largely occurs within the first few months (12). In
our study, patients in the psy-BPPV group received increased
maneuver attempts and had a significantly higher recurrence
rate (Tables 2 and 4), which is perfectly in accordance with
previous reports. However, a causal relationship between the
increased maneuver attempts and the recurrence of BPPV can-
not be determined from our study. Nevertheless, we did not
detect a correlation between the presence of comorbidities and
increased recurrence rates of BPPV, as reported previously (6,
12). This may be due to the length of the follow-up period in
this study, which may not have been long enough to identify all
recurrence events.

Strengths and Limitations of the Study

As discussed previously, psychiatric factors may affect both the
onset and the recovery of BPPV. Few studies have examined psy-
chiatric symptoms as factors that may affect treatment outcomes
of BPPV and as precursors of its recurrence. Staab et al. reported
a single case of a 41-year-old woman with several combined
neurotologic diseases as well as health anxiety, and suggested that
psychological factors could have adversely affected her treatment
outcomes (57). Results from our study support this assessment.
The clinical characteristics of our patient population are also
fully comparable to other studies. Collectively, results from the
previous reports mentioned above along with our representative
patient demographics strongly reinforce the dependability of
our study.

There are, however, a few limitations of this study. First, a
causal relationship cannot be drawn between psychiatric symp-
toms and BPPV due to the retrospective study design. Whether
the psychiatric symptoms triggered the BPPV attack or the
repeated attack of BPPV generated the secondary emotional

dysfunction cannot be determined. Also, the estimation of
psychological status was not repeated prior to assessment of
BPPV clearance. Therefore, we were not able to assess the anxi-
ety linked to the first medical visit. Future studies designed in a
prospective manner can help address these questions. Second,
we did not find any significant correlations between comor-
bidities of systemic diseases and either treatment outcome or
recurrence rates. However, the prevalence of comorbidities in
our patient population was likely an underestimate, since they
were obtained via historical records from patients’ medical
charts and/or test results. It is likely that some patients did
not receive regular health check-ups and/or avoided seeking
medical treatment due to the modest health burdens of their
systemic disease, ultimately leading to an underreporting of
comorbidity status. Comorbidities may thus play some role in
effecting treatment outcome and/or recurrence rates of BPPV
that is indiscernible in our study. Third, because recurrence
was only tracked through the first 6 months after cure, relapses
that occurred after that the 6-month time point would not have
been documented. However, since a significant association
between psychiatric disorders and recurrence of BPPV was
already identified, this would likely also underestimate the link
between psychiatric disorders and BPPV recurrence.

CONCLUSION

The presence of anxiety and/or depression symptoms significantly
reduced the efficacy of the first time repositioning maneuver and
increased the risk for recurrence. Female gender and non-PSC
involvement are also risk factors for patients with BPPV to receive
multiple treatments and delayed cure. Awareness of these results
will allow us to better evaluate the prognosis of and improve treat-
ment efficacy for patients with BPPV. Therefore, we recommend
a screening for anxiety and depression symptoms in all patients
coming to the clinic for BPPV assessment or treatment. Self-
management of these psychiatric symptoms and/or psychiatric
therapy could be helpful for improving the treatment efficacy and
reducing the recurrence risk of BPPV.
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