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Introduction: Benign paroxysmal positional vertigo (BPPV) is the most frequently occurring peripheral vestibular disorder. Clinical
practice guidelines (CPG) for BPPV exist; however, little is known about how affected patients perceive their condition is being
managed. We aimed to leverage registry data to evaluate how adults who report BPPV are managed.
Material and Methods: We retrospectively analyzed of data from 1,262 adults (58.4 ± 12.6 years old, 81.1% female, 91.1% White)
who were enrolled in the Vestibular Disorders Association Registry from 2014 to 2020. The following patient-reported outcomes were
analyzed by proportions for those who did and did not report BPPV: symptoms experienced, falls reported, diagnostics undertaken,
interventions received (eg, canalith repositioning maneuvers [CRMs], medications), and responses to interventions.
Results: Of the 1,262 adults included, 26% reported being diagnosed with BPPV. Many adults who reported BPPV (83%) also
endorsed receiving additional vestibular diagnoses or may have had atypical BPPV. Those with BPPV underwent magnetic resonance
imaging and were prescribed medications more frequently than those without BPPV (76% vs 57% [χ2=36.51, p<0.001] and 85% vs
78% [χ2=5.60, p=0.018], respectively). Falls were experienced by similar proportions of adults with and without BPPV (55% vs 56%
[χ2==11.26, p=0.59]). Adults with BPPV received CRMs more often than those without BPPV (86% vs 48%, χ2=127.23, p<0.001).
More registrants with BPPV also endorsed benefit from CRMs compared to those without BPPV (51% vs 12% [χ2=105.30, p<0.001]).
Discussion: In this registry, BPPV was often reported with other vestibular disorders. Healthcare utilization was higher than would be
expected with care based on the CPG. The rates of falls in those with and without BPPV are higher than previously reported. Adults
with BPPV reported significant differences in how their care is managed and their overall outcomes compared to those without BPPV.
Conclusion: Patient-reported outcomes provide useful information regarding the lived experience of adults with BPPV.
Keywords: benign paroxysmal positional vertigo, vestibular disorders, falls, canalith repositioning maneuvers

Plain Language Abstract
This study investigated patient experiences in care received for their diagnosis of benign paroxysmal positional vertigo, which is the
most frequent type of inner ear disorder. Although clinical practice guidelines exist that include specific directives for successful
management of positional vertigo, results reveal these patients report both higher healthcare utilization and medication prescription,
suggesting the guidelines have not been universally adopted.

Introduction
Benign paroxysmal positional vertigo (BPPV) is the most frequently occurring peripheral vestibular disorder in the
general population.1 The incidence of BPPV is between 10.7 and 64.0 cases per 100,000 adults per year,2,3 and its
lifetime prevalence is 3.2% in women, 1.6% in men, and 2.4% overall.1 The pathophysiology underlying BPPV involves
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otoconial debris that are either free-floating in one of the semicircular canals (canalithiasis)4 or adherent to a cupula
(cupulolithiasis).5 Typical BPPV is characterized as involving the sudden onset of brief episodes of dizziness or vertigo
that are provoked by changes in the position of the head relative to gravity, most frequently rolling over in bed, bending
over, and looking upward, such as is common in persons with BPPV of the posterior semicircular canal.6

Several peripheral and central vestibular disorders either predispose adults to developing secondary BPPV7 or co-
occur in not-insignificant proportions of specific populations. Reports indicate that 5.5%8 to 10%9 of adults with
Ménière’s disease, 9.8% of those with a history of vestibular neuritis,10 and approximately 12% of persons with sudden
sensorineural hearing loss develop BPPV.11,12 Additionally, BPPV has been reported in 8.5%13 and 21.4%14 of those who
are status-post stapedotomy and cochlear implantation, respectively. Head trauma has been reported as the etiology for
9.4% of adults with BPPV.15 Also, those with BPPV of an unknown cause have been reported to be three times more
likely to have migraine than those with BPPV secondary to a likely cause, eg, head trauma or surgery.16 In these cases,
BPPV may have an atypical presentation.

Recommendations for the management of persons with BPPV are outlined in a recently updated clinical practice
guideline (CPG).17 Diagnosis of BPPV by a healthcare provider requires the use of diagnostic positional maneuvers, eg,
the Dix-Hallpike test (anterior or posterior canal BPPV) or supine roll test (lateral canal BPPV).17,18 Emerging evidence
may support the inclusion of video head impulse testing for atypical presentations of BPPV.19,20 Though the natural
course of BPPV is characterized by spontaneous remission for some,21 many patients benefit from canalith repositioning
maneuvers (CRMs),22 Per the BPPV CPG, the use of CRMs is strongly recommended, and, although the provisional use
of vestibular suppressants is acceptable in persons with BPPV, the routine use of these medications is discouraged.17

Additionally, providers may offer observation with follow-up as an initial management strategy or refer patients for
vestibular rehabilitation.17,18

Gathering self-report data from persons with dizziness is essential to enhance the diagnostic process and assist clinical
decision-making. The use of registries to obtain data from and about patients is increasing, and the value of these
powerful tools to answer larger questions has been recognized by governments.23 Registries that focus on persons with
vestibular dysfunction include the Registry to Evaluate the Burden of Disease in Vertigo (REVERT)24 and DizzyReg.25

These data sources have been utilized to examine the impact of vertigo on vocational performance and healthcare
utilization,26 to develop classification systems for vertiginous patients,27 and to describe the demographic and clinical
features of specific vestibular disorders.28

The purpose of this study was to leverage registry data to examine patients’ perceptions regarding: 1) how the
management of adults who report being diagnosed with BPPV compares with the BPPV CPG, 2) whether those who
report being diagnosed with BPPV are managed differently than those who report being diagnosed with other causes of
vertigo or dizziness, and 3) whether the outcomes of common interventions differ between those who do and do not
report being diagnosed with BPPV. We hypothesized that compared to those who report being diagnosed with other
causes of vertigo or dizziness, adults who report being diagnosed with BPPV would endorse symptoms characteristic of
BPPV more frequently, report falls less frequently, undergo advanced diagnostic testing less often, be offered CRMs
more frequently, and achieve superior outcomes with CRMs.

Materials and Methods
We retrospectively analyzed data from 1,262 adults who reported receiving a vestibular diagnosis and who participated in
a patient registry commissioned by the Vestibular Disorders Association (VeDA) from March 2014 to November 2020.
Participants were included if they reported a vestibular diagnosis as the reason for registration. The registry was
accessible through VeDA’s website,29 its list-serve, and its Facebook® page; it was also discoverable through internet
search engines and was listed on fliers distributed by healthcare providers. The purpose of the registry and how the
information would be used was disclosed on its internet landing page.30

Potential participants were advised regarding who would have access to their information, how their privacy would be
protected, and whom to contact with questions. Participants, then, created an account with the Patient Insights Network®

(PIN) developed by INVITAE™, an interactive, online, HIPAA-compliant, secure platform designed for surveying
disease communities, uploading medical records, monitoring healthcare outcomes, and sharing de-identified data. All
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registrants provided basic health and demographic information. Informed consent was electronically obtained prior to the
commencement of this study from all participants and included sharing their email address with non-profit advocacy
organizations that support the PIN, sharing de-identified data with public databases, sharing de-identified data with
researchers, as well as for completing questionnaires. The Advarra Institutional Review Board approved this protocol
(Pro00015852).

Completion of the questionnaires was voluntary and partially completed questionnaires were accepted. The Dizziness
Questionnaire consisted of 18 questions pertaining to symptoms, eg, history of dizziness, assessment of dizziness, and
outcomes of the work-up. Questions related to specific diagnoses were structured to determine whether the participant’s
vestibular dysfunction was self- or provider-diagnosed. The Diagnosis Questionnaire consisted of 13 questions pertaining
to the work-up for dizziness, eg, healthcare provider involved in the diagnosis and testing that led to the diagnosis. The
Medical Care Questionnaire was comprised of 13 questions relating to the healthcare received, eg, whether specific
interventions were undertaken and the participant’s perceived response to these interventions.

The sample was divided into two groups, those who did (n=328) and did not (n=934) report being diagnosed with
BPPV by a healthcare provider. In a critical review of the frequency of various causes of dizziness, Kroenke et al found
that BPPV was diagnosed in 16% (range: 4% to 44%) of patients seeking care for vertigo or dizziness.31 Given that the
proportion of participants in this study falls within this range, going forward we refer to participants as either being
“with” or “without” BPPV. The diagnoses, other than BPPV, that participants reported being given were: acoustic
neuroma (vestibular schwannoma) (n=19), auto-immune inner ear disease (n=25), bilateral vestibular hypofunction
(n=100), central vestibulopathy (n=23), chronic subjective dizziness (persistent postural perceptual dizziness) (n=43),
labyrinthitis (n=148), mal de debarquement syndrome (n=185), Ménière’s disease/endolymphatic hydrops (n=287),
migraine associated vertigo (n=271), ototoxicity (n=29), perilymph fistula (n=24), superior canal dehiscence (n=23),
vestibular neuritis (n=170), and not yet diagnosed (n=173). Participants could report multiple diagnoses. We excluded
registrants if they resided outside the United States, were < age 18 years-old, or had missing data for a particular analysis.

Data regarding demographics, chronological factors, dizziness-related symptoms, history of falls, diagnostic testing
performed, specific therapeutic interventions offered, and the response to interventions were analyzed using R for
Statistical Computing (Version 4.1.0).32 Chronological data, which was initially reported as epochs of time, eg, 4
weeks, 6 months, etc., were re-coded as the corresponding number of weeks. The a priori alpha level for all analyses
was 0.05. A two-tailed Student’s t-test was used to assess between-group differences in age. Wilcoxon rank sum tests
were used to assess between-group differences in the time from onset of symptoms to the first healthcare visit, time from
the first healthcare visit to final diagnosis, and the median numbers of diagnoses reported in addition to the primary
diagnosis. Chi-squared tests were used to assess between-group differences in demographic count data. Fisher’s exact
tests were used to assess between-group differences in the proportions of diagnoses count data. Point-biserial correlation
was employed to assess the relationship between group assignment and the number of reported diagnoses received from
a healthcare provider. Normally distributed data for age are presented as the mean (standard deviation [SD]), and skewed
data for the time from symptom onset to first healthcare appointment, time from first healthcare appointment to final
diagnosis, and number of diagnoses reported are represented by the median (inter-quartile range [IQR]). Proportions are
given as n (%).

The authors were provided the raw data by an INVITAETM representative from the VeDA. Reporting conforms to the
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) Statement33 and the REporting of
studies Conducted using Observational Routinely-collected Data (RECORD).34

Results
Most demographic characteristics were similar across groups. The mean (SD) age of those with BPPV (59.9 [12.1] years old)
was slightly higher than those without BPPV (57.9 [12.7] years old) (t=159.33, p=0.012) (Table 1). There was no significant
between-group difference in sex (χ2=0.53, p=0.466) (Table 1). There were fewer Asian registrants with BPPV compared to
those without BPPV (χ2=5.42, p=0.02), and more White registrants with BPPV comparedto those without BPPV (χ2=8.1,
p=0.004 (Table 1). The ethnic composition was similar across groups (χ2=4.15, p=0.39) (Table 1). Those with and without
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BPPV waited a median of 1 month before seeking care (W=1298598, p=0.20) (Table 1). Also, those with BPPVand without
BPPV waited a median of another 3 months to receive a final diagnosis (W=1147158, p=0.54) (Table 1).

Just 17% of those with BPPV reported that BPPV was the sole diagnosis given to them by a healthcare provider; thus,
the majority (83%) of registrants with BPPV also endorsed receiving additional vestibular diagnoses. The median (IQR)
for the number of diagnoses provided was 1 [2–4) for those with BPPV and 1 (0–2) for those without BPPV. An overall
chi-squared test revealed that the distribution of the number of diagnoses received from a healthcare provider signifi-
cantly differed between the groups (χ2=281.83, p<0.001. Additionally, group assignment was significantly correlated with
the number of reported diagnoses (−0.45, t=−17.88, p<0.001), with a higher number of reported diagnoses being
associated with inclusion in the group of those with BPPV.

Several co-morbid vestibular diagnoses were endorsed more often by those with BPPV compared to those without
BPPV. A significantly greater proportion of adults with BPPV also endorsed being diagnosed with chronic subjective
dizziness (p=0.001), central vestibulopathy (p=0.027), labyrinthitis (p<0.001], migraine associated vertigo (p<0.001), and
vestibular neuritis (p<0.001) (Table 2).

The symptom profile for those with BPPV differed from those without BPPV. A significantly greater proportion
of those with BPPV endorsed that specific movements or positions triggered their dizziness (n=161/328 vs n=317/

Table 1 Participant Characteristics

Characteristic All, Non-Missing With BPPV (N=328) Without BPPV (N=934) P-value

Agea 58.4 (12.6) n= 1258 59.9 (12.1) 57.9 (12.7) 0.012
Sex (Female)b 1020 (81.1%) n=1258 261 (79.6%) 759 (81.6%) 0.466

American Indian or Alaskan Nativeb 22 (1.7%) n=1262 5 (1.5%) 17 (1.8%) 0.915

Asianb 37 (2.9%) n=1262 3 (0.9%) 34 (3.6%) 0.02
Black/African Americanb 11 (0.9%) n=1262 3 (0.9%) 8 (0.9%) 0.999

Native Hawaiian/Pacific Islanderb 4 (0.3%) n=1262 1 (0.3%) 3 (0.3%) 0.999

Whiteb 1150 (91.1%) n=1262 312 (95.1%) 838 (89.7%) 0.004
Hispanic/Latinob 63 (5.0%) n= 1258 17 (5.2%) 46 (4.9%) 0.385

Time to Seek Care (Weeks)c 33.0 (68.4) n=1029 4.0 (4.0–12.0) 4.0 (4.0–16.0) 0.20
Time from 1st Visit to Diagnosis (Weeks)c 62.9 (85.3) n=909 12.0 (4.0–104.0) 20.0 (4.0–104.0) 0.54

Notes: aThese data are presented as mean (SD) and P-values are from a two-tailed Student’s t-test. bThese data are presented as n (%) and P-values are from a chi-squared
test. cThese data are presented as median (interquartile range) and P-values are from a Wilcoxon rank sum test. Test statistics are reported in the text. Bold text denotes
significance at the p < 0.5 level.

Table 2 Proportions of Adults with and without BPPV Who Reported Specific Co-Morbid Vestibular Diagnoses

Condition All With BPPV (n=328) Without BPPV (n=934) P-value

Acoustic neuroma (vestibular schwannoma) n=19/1262 (1.5%) n=3/328 (0.9%) n=16/934 (1.7%) 0.432

Auto-immune inner ear disease n=25/1262 (2%) n=5/328 (1.5%) n=20/934 (2.1%) 0.646

Bilateral vestibulopathy n=100/1262 (7.9%) n=25/328 (7.6%) n=75/934 (8%) 0.906
Chronic subjective dizziness (PPPD) n=43/1262 (3.4%) n=21/328 (6.4%) n=22/934 (2.4%) 0.001
Central vestibulopathy n=23/1262 (1.8%) n=11/328 (3.4%) n=12/934 (1.3%) 0.027
Labyrinthitis n=148/1262 (11.7%) n=64/328 (19.5%) n=84/934 (9%) <0.001
Mal de debarquement n=185/1262 (14.7%) n=32/328 (9.8%) n=153/934 (16.4%) 0.004
Meniere’s disease n=287/1262 (22.7%) n=82/328 (25%) n=205/934 (21.9%) 0.284

Migraine associated vertigo n=271/1262 (21.5%) n=106/328 (32.3%) n=165/934 (17.7%) <0.001
Ototoxicity n=29/1262 (2.3%) n=11/328 (3.4%) n=18/934 (1.9%) 0.139

Perilymph fistula n=24/1262 (1.9%) n=8/328 (2.4%) n=16/934 (1.7%) 0.48

Superior canal dehiscence n=23/1262 (1.8%) n=3/328 (0.9%) n=20/934 (2.1%) 0.228
Vestibular neuritis n=170/1262 (13.5%) n=64/328 (19.5%) n=106/934 (11.3%) <0.001
Ear surgery n=116/1262 (9.2%) n=29/328 (8.8%) n=87/934 (9.3%) 0.912

Notes: Due to the small number of registrants in certain cells, these p-values are from Fisher’s exact tests; thus, a test statistic is not reported. Bold text denotes
significance at the p < 0.5 level.
Abbreviation: PPPD, persistent postural perceptual dizziness.
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930, χ2=22.52, p<0.001) (Figure 1). Additionally, a significantly lower proportion of those with BPPV endorsed
symptoms of room-spinning vertigo (n=133/328 vs n=469/934, χ2=8.71, p=0.001), head-spinning vertigo (n=160/328
vs n=567/934, χ2=13.65, p<0.001), feeling woozy while watching things move in the environment (n=161/328 vs
n=535/934, χ2=6.26, p=0.012), and feeling woozy while being surrounded by people in a busy environment (n=116/
328 vs n=428/934, χ2=10.41, p=0.001) (Figure 1).

More than half of all participants reported falling due to dizziness in the 6 months prior to registration, and 1 to 2 out
of 10 registrants reported that a fall resulted in seeking emergency care. The proportion of those with BPPV (55%) who
acknowledged at least one fall due to dizziness was similar to that of those without BPPV (56%) (χ2=11.26, p=0.59)
(Table 3). Additionally, the proportions of those with (15%) and without (12%) BPPV who indicated that at least one fall
resulted in seeking emergency care were also similar (χ2=12.89, p=0.30) (Table 3).

Participants with BPPV indicated having more diagnostics than those without BPPV. A significantly greater propor-
tion of those with BPPV indicated having blood tests (n=181/328 vs n=410/934, χ2=11.97, p=0.001), an audiogram
(n=272/328 vs n=608/934, χ2=35.73, p<0.001), electronystagmography (n=122/328 vs n=246/934, χ2=13.33, p<0.001),
videonystagmography (n=166/328 vs n=333/934, χ2=22.09, p<0.001), computerized dynamic visual acuity testing (n=87/
328 vs n=158/934, χ2=13.72, p<0.001), computerized dynamic posturography (n=62/328 vs n=127/934, χ2=4.96,
p=0.03), Gans sensory organization performance testing (n=43/328 vs n=70/934, χ2=8.71, p=0.003), a computed
tomography (CT) scan (n=175/328 vs n=371/934, χ2=17.83, p<0.001), and magnetic resonance imaging (MRI)
(n=248/328 vs n=528/934, χ2=36.51, p<0.001) (Figure 2). The same proportion of those with (n=15/328) and without
(n=45/934) BPPV indicated having no specific diagnostic work-up (χ2=0.001, p=0.98) (Figure 2).

Between-group differences were found for the types of interventions offered. A significantly greater proportion of
those with BPPV indicated having CRMs at least once, currently or in the past, (n=269/312 vs n=290/609, χ2=127.23,
p<0.001) and being prescribed medication to relieve symptoms of dizziness (n=268/315 vs n=497/634, χ2=5.6, p=0.018)
(Figure 3).

Finally, between-group differences were found related to responses to interventions. Overall chi-squared tests
revealed that, compared to adults without BPPV, those with BPPV responded more favorably to CRMs (χ2=105.3,
p<0.001), the use of medications to relieve dizziness (χ2=7.12, p=0.028), and vestibular rehabilitation (χ2=10.04,
p=0.007) (Table 4). Though 51% of adults with BPPV indicated that CRMs relieved or eliminated their dizziness

Figure 1 Black bar segments are the proportion adults with benign paroxysmal positional vertigo who reported the symptom. Gray bar segments are the proportion adults
without benign paroxysmal positional vertigo who reported the symptom. *Indicate that p-values from chi-squared tests were < 0.05. The χ2 statistic and p-values are
reported in the text.
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symptoms, 43% reported their symptoms were unchanged afterwards. Interestingly, 12% of those without BPPV
indicated that CRMs reduced their dizziness symptoms and 79% reported their symptoms were unchanged following
treatment (Table 4).

Discussion
This study highlights several interesting findings. The most frequently reported symptom of those with BPPV was
a falling sensation, even while sitting or lying down, and, though the proportions of symptoms reported by those with and
without BPPV differed, there was considerable overlap. Thus, the presentation of BPPV was atypical for many
registrants. Those with BPPV underwent an array of resource-intensive diagnostic tests more frequently than did those
without BPPV. A large percentage of participants reported falling due to dizziness, and a not-insignificant proportion of
participants reported that a fall prompted emergency care. The frequency with which specific interventions were received
differed based on whether or not a diagnosis of BPPV was reported. Finally, whether or not participants perceived benefit
from specific interventions, eg, CRMs, differed based on the condition they reported.

One explanation for why participants with BPPVoften endorsed an atypical symptom profile may relate to the finding
that 83% of these participants reported receiving at least one additional vestibular diagnosis. This is consistent with the
literature on BPPV being prevalent in several populations of those with other peripheral and central vestibular
disorders.8–16 In a critical review related to the association of BPPV with other vestibular conditions,7 it was concluded

Table 3 Self-Reported Falls Data

Self-Reported Falls Data With BPPV (N=328) Without BPPV (N=934) Χ2, P-value

Last Fall Due to Dizziness 11.26, 0.589

Today n=9/325 (3%) n=27/894 (3%)

Yesterday n=15/325 (5%) n=24/894 (3%)
This Week n=17/325 (5%) n=41/894 (5%)

Last Week n=17/325 (5%) n=45/894 (5%)
2 Weeks Ago n=8/325 (2%) n=36/894 (4%)

3 Weeks Ago n=11/325 (3%) n=19/894 (2%)

1 Month Ago n=11/325 (3%) n=43/894 (5%)
2 Months Ago n=7/325 (2%) n=23/894 (3%)

3 Months Ago n=8/325 (2%) n=19/894 (2%)

4 Months Ago n=5/325 (2%) n=9/894 (1%)
5 Months Ago n=5/325 (2%) n=13/894 (1%)

6 Months or More Ago n=51/325 (16%) n=133/894 (15%)

Never n=146/325 (45%) n=395/894 (44%)
Unsure n=15/325 (5%) n=67/894 (7%)

Last Fall Leading to ED Visit 12.89, 0.301

Today n=0/321 (0%) n=1/882 (0%)

Last Week n=0/321 (0%) n=3/882 (0%)
2 Weeks Ago n=0/321 (0%) n=2/882 (0%)

3 Weeks Ago n=4/321 (1%) n=1/882 (0%)

1 Month Ago n=1/321 (0%) n=6/882 (1%)
2 Months Ago n=3/321 (1%) n=5/882 (1%)

3 Months Ago n=3/321 (1%) n=5/882 (1%)

4 Months Ago n=1/321 (0%) n=3/882 (0%)
5 Months Ago n=2/321 (1%) n=4/882 (0%)

6 Months or More Ago n=31/321 (10%) n=66/882 (7%)

Never n=273/321 (85%) n=775/882 (88%)
Unsure n=3/321 (1%) n=11/882 (1%)

Note: These data are presented as n (%) and P-values are from chi-squared tests.
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that BPPV is under-diagnosed in these cases because dizziness may be attributed to the primary pathology alone; affected
persons may present with dizziness atypical of BPPV and, thus, are not exposed to diagnostic positioning maneuvers; or
persons with dizziness may receive an initial diagnosis of BPPV and further work-up is not undertaken. Our findings
suggest that diagnostic positioning maneuvers should be conducted in patients who report dizziness during position
changes, even if the symptom profile is not typical for BPPV. Additionally, our data regarding the prolonged times to
seek care and to receive a final diagnosis, as well as the lower rate of favorable outcomes after CRMs in those with BPPV

Figure 2 Black bar segments are the proportion adults with benign paroxysmal positional vertigo who reported receiving the test. Gray bar segments are the proportion
adults without benign paroxysmal positional vertigo who reported receiving the test. *Indicate that p-values from chi-squared tests were < 0.05. The χ2 statistic and p-values
are reported in the text.

Figure 3 Black bar segments are the proportion adults with benign paroxysmal positional vertigo who reported receiving the intervention. Gray bar segments are the
proportion adults without benign paroxysmal positional vertigo who reported the intervention. *Indicate that p-values from chi-squared tests were < 0.05. The χ2 statistic
and p-values are reported in the text.
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compared to previous studies of those with typical BPPV,35 further support the conclusion that many registrants may
have had atypical BPPV that was either secondary to or co-morbid with other vestibular disorders.

Audiometric testing, vestibular function tests, and advanced imaging are commonly ordered for persons with
vestibular dizziness; however, the use of these resource-intensive diagnostic tests to evaluate persons suspected to
have typical BPPV is not encouraged.17,18 Still, participants with BPPV in this study indicated more often undergoing
advanced diagnostic testing than those who reported being diagnosed with other causes for vestibular dizziness and at
rates much higher than prior reports on healthcare utilization for the BPPV population in the United States36 but similar

Table 4 Response to Interventions

Response to Intervention With BPPV (N=328) Without BPPV (N=934) Χ2, P-value

Canalith Repositioning 105.3, <0.0001

Better n=139/270 (51%) n=36/302 (12%)

Same n=116/270 (43%) n=240/302 (79%)
Worse n=15/270 (6%) n=26/302 (9%)

Counseling 1.89, 0.388

Better n=9/94 (10%) n=18/204 (9%)
Same n=85/94 (90%) n=182/204 (89%)

Worse n=0/94 (0%) n=4/204 (2%)

Dietary Changes 4.59, 0.101

Better n=78/178 (44%) n=118/344 (34%)
Same n=99/178 (56%) n=223/344 (65%)

Worse n=1/178 (1%) n=3/344 (1%)

Medication for Dizziness 7.12, 0.028

Better n=159/264 (60%) n=246/491 (50%)
Same n=93/264 (35%) n=215/491 (44%)

Worse n=12/264 (5%) n=30/491 (6%)

Medication for Condition 0.56, 0.755

Better n=77/150 (51%) n=145/272 (53%)
Same n=67/150 (45%) n=113/272 (42%)

Worse n=6/150 (4%) n=14/272 (5%)

Surgery 2.23, 0.345

Better n=17/52 (33%) n=46/123 (37%)
Same n=32/52 (62%) n=63/123 (51%)

Worse n=3/52 (6%) n=14/123 (11%)

Vestibular Rehabilitation 10.04, 0.007

Better n=144/230 (63%) n=218/432 (50%)
Same n=70/230 (30%) n=185/432 (43%)

Worse n=16/230 (7%) n=29/432 (7%)

Vision Therapy 0.29, 0.865

Better n=34/82 (41%) n=72/173 (42%)
Same n=42/82 (51%) n=85/173 (49%)

Worse n=6/82 (7%) n=16/173 (9%)

Notes: N = original population. n = number of respondents who reported having the intervention. % reflects subjects with
missing data. These data are presented as N (%) and P-values are from chi-squared tests. Bold text denotes significance at the p <
0.5 level.
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to those reported in Europe.37 For example, Dunlap et al reported that imaging was recommended during 4.3% of
physician visits coded for BPPV and 5.3% of physician visits coded for all other vestibular diagnoses.36 However, Grill
et al found that, prior to being referred to a specialized tertiary balance clinic, 71% and 45% of those diagnosed with
BPPV had undergone MRI and CT imaging, respectively.37 Advanced testing is recommended for those with signs and
symptoms atypical for BPPV;17 thus, one might expect higher healthcare utilization in this study’s sample.

Experiencing ongoing dizziness and having impaired balance confers a 12-fold increase in the odds of falling.38 Our finding
of a history of falls in 55% of persons with BPPV is higher than the 39% reported by Oghalai et al who investigated cases of
unrecognized BPPV in older adults.39 This discrepancy may be related to the fact that our data were obtained through
a questionnaire, whereas Oghalai et al gathered information about falls from health records. The higher incidence of falls in
this samplemay suggest that personswith atypical BPPVmay have greater risk of falling compared to those with typical BPPV.40

Population-based data indicates that the emergency department visit rate for falls and fall-related injuries increased
between 2003 and 201041 a period when considerable effort was devoted to falls prevention.42,43 Our findings of falls
resulting in emergency care for 15% of participants with BPPV suggests that BPPV is not entirely benign and that
additional efforts towards injury prevention in adults with BPPV are needed. Compared to the 12-months prior to
treatment, the incidence of falls in adults with BPPV can be reduced by 65% in the 12 months following treatment with
CRMs.44 Such a dramatic reduction in fall rates provides a benchmark against which falls prevention programs for adults
with BPPV can be measured. Additionally, we recommend that future studies include fall rates as a factor in determining
whether interventions for BPPV are successful.

Several authors report that atypical BPPV is less responsive to CRMs.45–47 Thus, the fact that a large number of
participants in this study may have had BPPV that was secondary to or co-morbid with other vestibular disorders may
explain why only 51% of those with BPPV indicated that CRMs either eliminated their dizziness or improved its
frequency and/or severity. Interestingly, 12% of those without BPPV endorsed that CRMs resulted in improvement of
their dizziness. This raises the question of whether so-called “type 2 BPPV”48 was present in these cases. The fact that
many registrants without BPPV endorsed receiving CRMs may suggest that this intervention was administered success-
fully in cases of undiagnosed BPPV, that it is frequently inappropriately implemented, and/or that some registrants may
have misunderstood or were unable to accurately recall their diagnosis. Although the questions posed in the registry
regarding treatment outcomes were specific to each intervention that a participant reported receiving, our analysis cannot
rule out the possibility of an interaction effect between multiple interventions. Further research regarding mono-therapy
and multi-therapy outcomes in adults with and without BPPV is needed to better assess overall care.

A large proportion of registrants with (85%) and without (78%) BPPV indicated being prescribed medication to
relieve dizziness. This is in contrast with a prior report that revealed, across all specialties, anti-vertigo medications were
recommended during 16% of physician visits coded for BPPV and 22% of physician visits coded for all other vestibular
disorders.36 In this analysis of a nation-wide dataset, Dunlap and colleagues showed that primary care physicians more
frequently prescribed anti-vertigo medications compared to specialists such as otolaryngologists and neurologists.36 One
reason for this discrepancy may be that, compared to those analyzed by Dunlap and colleagues, registrants in this study
may have had more chronic, unrelenting symptoms and, thus, may have been more likely to be offered medications. In
the study by Dunlap and colleagues, 50% of those whose care was coded as being for BPPVand 46% of those whose care
was coded as being for other vestibular diagnoses were seen for acute symptoms; whereas, the times to seek care and to
receive a final diagnosis in our analysis suggest that the majority of registrants had chronic dizziness.

Clinical Take-Aways
Based on our findings, we recommend that clinicians who evaluate and treat persons with BPPV consider the following:

● Atypical BPPV may be more common that previously known49

● Persons with atypical BPPV may require specific management that is provisionally acceptable per the current BPPV
CPG but is not necessarily encouraged49

● Adults with BPPV who are at increased risk for falling should be started on a comprehensive fall prevention
program
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Limitations
Though a large amount of data is gathered through the VeDA registry, the self-reported nature of this information is
a primary limitation of our analyses. Related to this is that the registry questionnaires are not administered at the point of
care, and, thus, lack details related to the chronology of specific data points. Unlike the data gathered for other vestibular
registries, the information we analyzed cannot be corroborated with health records. Even so, cross-referencing with
health records may be insufficient as the diagnosis of BPPV is often mistakenly utilized. It is optimal for BPPV to be
confirmed by a specialist; thus, we cannot be certain that our group assignment is entirely accurate. Also, it may be more
likely that persons with chronic and/or severe symptoms were attracted to the VeDA registry; therefore, our findings may
not be generalizable to the overall population of adults with dizziness. Ultimately, population-based, prospective studies
of unselected adults who develop vestibular dizziness that augments self-reported data with confirmation of the diagnosis
by vestibular specialists are needed to clarify relationships between the perception and reality of healthcare for persons
with dizziness.

Conclusions
Our findings support several overarching conclusions. Atypical BPPV may be more common than previously recognized.
Though diagnostics and medications have roles in the management of vestibular dizziness, advanced tests and anti-
vertigo medications are reported to continue to be used at high rates, particularly for those who may have atypical BPPV.
The high rates of falls in those with and without BPPV suggest that falls prevention should be a top priority in the
management of persons with vestibular dizziness. The specific patient-reported outcomes data analyzed herein suggests
that adults with BPPV also report significant differences in how their care is managed and their overall outcomes
compared to the recommendations in the BPPV CPG and to those without BPPV. More broadly, the mounting evidence
related to atypical BPPV must be considered further when the BPPV CPG is revised. Finally, perceptions regarding the
effectiveness of interventions such as CRMs may differ between patients and providers; thus, providers should consider
a patient’s diagnostic test results and the patient’s self-reported assessment of the effectiveness of interventions when
evaluating outcomes for those with BPPV.

Abbreviations
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