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Abstract
Purpose  Despite being one of the most common types of the peripheral vertigo encountered in clinical practice, benign 
paroxysmal positional vertigo (BPPV) remains underdiagnosed and undertreated, even in affluent health care systems. The 
publication of fully updated clinical practice guidelines significantly facilitated the diagnosis and treatment of BPPV. This 
study evaluates the adoption of the guidelines in our clinical setting and reviews further recommendations for quality-of-
care improvement.
Methods  This retrospective cross-sectional survey included a total of 1155 adult patients diagnosed with BPPV at the big-
gest tertiary care center in the country during a 5-year period (2017–2021). The data for the first three years (2017–2020) 
and 919 patients were collected in full, and for the remaining 236 patients (2020–2021) only partially due to the disturbance 
in referrals caused by COVID-19 pandemic.
Results  The familiarity with and adherence to the published clinical guidelines by physicians judged by patients’ charts and 
our health care database were overall unsatisfactory. The adherence varied from 0 to 40.5% in our sample. The recommenda-
tions for making the diagnosis and for repositioning procedure as first-line therapy were followed in only 20–30% of cases.
Conclusion  There are large opportunities for improvement in quality of care of BPPV patients. Apart from constant and 
systematic education at the primary health care level, the health care system may need to adopt more advanced measures of 
ensuring better adherence to guidelines and subsequent reduction in medical costs.
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Introduction

Although benign paroxysmal positional vertigo (BPPV) 
was first described 100 years ago and further explained 
about 70 years ago, it did not become widely known until 
the 1990s, when Alain Semont and John Epley brought 
this disorder to the attention of the clinical community and 

introduced repositioning maneuvers as proposed treatment 
[1, 2]. BPPV is a form of a positional vertigo characterized 
by short periodic episodes of vertigo caused by changes in 
head position and abnormal stimulation of the cupula of one 
of the three semicircular canals in the inner ear, most often 
the posterior [3]. BPPV accounts for 17–42% of all patients 
with vertigo making it the most common type of peripheral 
vertigo encountered in everyday clinical practice [4].

The incidence of BPPV increases with age by about 38% 
for each decade of life and has a favorable prognosis of com-
plete recovery since it is not associated with any underlying 
serious disorder [5]. In 20% of patients, BPPV goes away 
spontaneously within 1 month of follow-up, and in 50% after 
3 months [6]. The diagnosis of the disorder is usually very 
simple, and it can be made based on the history of vertigo 
when throwing head, bending down, lying down, getting 
up, or when turning in bed and by an appropriate positional 
test (most commonly Dix–Hallpike test for the posterior 
canal) [7, 8]. Further testing or diagnostic procedures are 
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not required in patients who meet the clinical criteria for the 
diagnosis of BPPV [9-11].

The most successful repositioning maneuver for the treat-
ment of posterior canal BPPV is Epley, and for horizontal 
canal BPPV Lempert maneuver, also known as “Barbecue” 
[12-14]. Both maneuvers are very easy to perform and can 
be done as part of an exercises at home in selected patients 
[15]. Medical therapy is not indicated unless patients experi-
ence severe nausea or vomiting. Unfortunately, BPPV often 
relapses after the first episode, with a relapse rate between 
15 and 50%, and the next episode usually occurs within a 
few months [4, 11].

Despite the fully published and updated clinical guide-
lines for BPPV which are freely available online, this dis-
order remains underdiagnosed and undertreated [11, 12]. 
Most of the key statements in the published guidelines are 
in the form of recommendations for or against the listed 
actions and are designed to guide the clinician’s decisions in 
a standardized manner, to consistently achieve best possible 
treatment outcome, and to lower medical costs. Recently 
published systematic review warned that adoption of clini-
cal guidelines in otolaryngology is slow, incomplete and can 
vary widely depending on the evaluated factors (type of the 
evaluated recommendation, type of the clinical setting, etc.) 
[16]. Only a few studies were published to date on the adher-
ence to the clinical practice guidelines for BPPV: two of 
them from emergency settings in Australia and one in form 
of the research letter from USA which dealt mostly with 
adherence to guidelines by specialty [17-19].

The aim of this paper was to examine patient’s records 
and health database of the biggest tertiary care center in the 
country and to report available data on clinician’s adherence 
to the published guidelines key statements. The primary 
goal was to determine whether the clinicians who encoun-
ter patients with BPPV in the studied population follow 
the recommended guidelines regarding the diagnosis and 
adequate treatment (statements 1a and 4a in the published 
guideline) [11]. Our secondary goals included questions 
regarding timely diagnosis of BPPV, unnecessary diagnostic 
procedures, including imaging studies, inappropriate use of 
medications (statement 3a and 6), etc.

Materials and methods

This study was a cross-sectional retrospective analysis of 
a tertiary health care database and patients’ records. The 
study included a total of 1155 adults diagnosed with BPPV 
over a 5-year period (January 1, 2017–December 31, 2021) 
at the outpatient department of the biggest tertiary refer-
ral University Clinical Center in our country. The data 
for the first 3 years (2017–2020) and total of 919 patients 
were collected and reported in full, and for the remaining 

236 patients (treated from January 1, 2020 to December 
31, 2021) only partially due to the disturbance in referrals 
caused by COVID-19 pandemic.

The main data collected, if available, was the clinician’s 
adherence to eight Key Statements of the American Acad-
emy of Otorhinolaryngology-Head and Neck Surgery Clini-
cal Practice Guidelines [11]. The additional data collected 
from the outpatient records included age, gender, time from 
onset of symptoms until correct diagnosis, maneuvers per-
formed, development of a complication or need for repeated 
treatment, duration of instability, information on any prior 
diagnostic or imaging procedures, medication at the time 
of diagnosis, and recurrence of the disease within the first 
year of follow-up. The data were analyzed using methods of 
descriptive statistics (SPSS Inc. Version 23.0, Chicago, Illi-
nois). Categorical variables were given as percentages and 
numeric are shown as means (M) and standard deviations 
(SD). Wald technique was used to calculate 95% confidence 
intervals.

Results

Figure 1 shows a total number of patients diagnosed with 
BPPV in our center by year. An obvious decrease in number 
of referred cases in the last 2 years by two-thirds is under-
standable and expected. To avoid many possible sources of 
biases, we decided to report fully only data from patients 
diagnosed in the first 3 years of the study period.

The adherence to the key statements in the published 
guidelines varied considerably, as shown in Table 1. The 
data were available on five of eight key statements. In only 
one-third of our patients, the statement 1a was met and the 
diagnosis of posterior BPPV was made at the initial exami-
nation (either by performing Dix–Hallpike maneuver or the 
patient was referred to our department where he/she can 
be treated accordingly). In only one-fifth (21.8%) of the 
patients, the initial therapy was a canal repositioning pro-
cedure (CRP). The recommendation against radiographic 
imaging for patients who meet diagnostic criteria for BPPV 
and statement 3a was also poorly adhered to in our sample, 
with as many as 760 patients (82.7%) undergoing additional 
specialist examinations or imaging studies (multiple in some 
cases) before the correct diagnosis was made (most often 
an examination by a neurologist or physiatrist, brain CT or 
MRI scan, Doppler scan of the neck blood vessels, or cervi-
cal spine X-ray).

Table 2 shows the detailed demographic data on 919 
patients diagnosed with BPPV included in the study. The 
data on time to correct diagnosis was available for 816 (89%) 
patients, and in our sample, it was 10 months and 28 days. 
The findings on the positional tests at the first examination 
were negative in 397 patients (43.2%), although the history 
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and the accompanying clinical findings clearly indicated 
BPPV. In the majority of patients with positive result on the 
positional test, the findings suggested the involvement of 
the posterior semicircular canal (pc-BPPV) and in only 46 
patients (8.9%) horizontal canal was involved (hc-BPPV). 
Just over one half of the patients with hc-BPPV had geo-
tropic nystagmus, while the remaining had apogeotropic 
(24 and 22 patients, respectively). In three patients in 
whom the positional nystagmus suggested the anterior canal 

involvement, it was not possible to determine with certainty 
the side of the disorder.

After the repositioning maneuver, most patients 
achieved complete resolution of discomfort. A rela-
tively small percent of patients developed complications 
(32 patients experienced an undesirable migration of oto-
conial particles to another semicircular canal). The most 
common migration was expectedly from the posterior to 
the horizontal semicircular canal (10 as canalithiasis and 

Fig. 1   Number of patients diag-
nosed with BPPV in our center 
during examined 5-year period

Table 1   Adherence to AAH Guidelines Key Action Statements [11] in our sample

BPPV benign paroxysmal positioning vertigo, CRP Canal Repositioning Procedure, CI Confidence Interval, NA not applicable

Statement Action Strength Adherence in % (with 95% CI)

1a. Diagnosis of posterior semicircular 
canal BPPV

Clinicians should diagnose posterior 
semicircular canal BPPV when vertigo 
associated with torsional, up-beating 
nystagmus is provoked by Dix–Hall-
pike maneuver

Strong recommendation 31.5% (27.3–35.7%)

1b. Diagnosis of lateral (horizontal) 
semicircular canal BPPV

Clinician should perform supine roll 
test to assess for lateral semicircular 
canal BPPV if the patient has a history 
compatible with BPPV and the Dix–
Hallpike test exhibits horizontal or no 
nystagmus

Recommendation 26.1% (13.4–38.8%)

3a. Radiographic testing Clinicians should not obtain radio-
graphic imaging in a patient who 
meets diagnostic criteria for BPPV

Recommendation (against) 17.3% (14.9–19.7%)

4a. Repositioning procedures as initial 
therapy

Clinicians should treat, or refer to 
clinician who can treat, patients with 
posterior canal BPPV with CRP

Strong recommendation 21.8% (19.1–24.4%)

4c. Observation as initial therapy Clinicians may offer observation with 
follow-up as initial management

Option 40.5% (37.3–43.6%)

5. Vestibular rehabilitation The clinician may offer vestibular reha-
bilitation, either self-administered or 
with a clinician

Option 0% (NA)

6. Medical therapy Clinicians should not routinely treat 
BPPV with vestibular suppressant 
medications

Recommendation (against) 24.7% (21.2–27.5%)
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18 as cupulolithiasis). All patients with hc-BPPV cana-
lithiasis were cured immediately with the Barbecue repo-
sitioning maneuver, while in the remaining patients with 
cupulolithiasis hc-BPPV, the symptoms resolved spontane-
ously during the first week from initial visit.

Unfortunately, the reliable data on the recurrence rate 
could not be obtained with certainty; however, among the 
patients in our database, there were 204 cases (22.2%) of 
BPPV recurrence during the first year of follow-up.

Discussion

The reason to exclude data on patients diagnosed and 
treated during the last 2 years of the ongoing pandemic 
was not only due to a decrease in outpatients visits. The 
more worrying reasons were the quality of care, which was 
most likely adversely affected given multiple lockdowns 
and different referral patterns adopted by the government 
in different periods of the pandemic. Furthermore, it was 
reported that the highest rate of appointment cancelations 
during the COVID-19 pandemics was actually observed in 
BPPV patients. In Japan, 75% of BPPV patients reported 
cancelation of their visits for fear of contracting infection 
in hospital [20].

Increasing the awareness on low adherence 
to the clinical guidelines

Depending on how the health service is organized in dif-
ferent European countries, doctors of different special-
ties diagnose and treat BPPV, from general practitioners, 
to otorhinolaryngologists, neurologists, internal medicine 
specialists, to physiotherapists and each of them have dif-
ferent level of familiarity with published recommendations 
[21]. In the United States, the cost of care for patients with 
vertigo or dizziness shows 1.38-fold annual increase after 
controlling for demographic and socioeconomic factors [22]. 
Furthermore, it is estimated that the burden on the health 
system is about $2 billion per year and that only about 20% 
of patients with BPPV receive adequate treatment [23]. The 
data from our center show similar numbers. Adherence to 
the published recommendations is very low, varying from 
0 to 40.5%. Although the key recommendations are strong 
and state that the diagnosis of posterior canal BPPV should 
be made (or the patient referred to the clinician who can 
make the diagnosis, statement 1a) and that the initial ther-
apy should be a repositioning procedure (statement 4a), the 
average time to correct diagnosis and repositioning proce-
dure in our sample was almost 11 months. Considering that 
around 50% of BPPV cases resolve spontaneously within 
three months, the number of patients who have never been 
diagnosed is most likely much higher [6]. As many as 43.2% 
of patients had a negative result on the positional tests at 
the time of the examination, which may further inflate the 
number of undiagnosed patients in case they achieved spon-
taneous resolution by that time.

Although it has been reported that the “recommenda-
tions against” has higher adherence among clinicians [16], 
the recommendation against radiographic imaging and for 
routine treatment with vestibular suppressant medication 
was very poorly adhered in our sample with only 17.3% of 
patients not getting any imaging done and 24.7% of them 
had not been prescribed with medical therapy. These find-
ings are slightly worse than the previous published data on 
most frequent procedures and medication in patients with 
vertigo, both in primary care and emergency departments 
[17, 18, 24-26]. Although, as many as 40% of patients were 
initially offered observation rather than repositioning proce-
dure in our sample, none was offered vestibular rehabilita-
tion, although there is evidence that that it can be beneficial, 
especially in elderly patients [27].

Study sample features

Based on their characteristics, the patients examined in our 
study had similar profile with those from other published 
studies. Women were affected three times more often than 
men, which is slightly more than in other population-based 

Table 2   Main demographic and clinical characteristics of patients 
included in the study

SD Standard deviation, min minimum, max maximum

Parameter Number of patients N = 919

Age (mean ± SD) 54.94 ± 14.62
Gender
 Male 239 (26%)
 Female 680 (74%)

Average time from symptoms 
onset to diagnosis

328 days (min 1 day, max 20 years)

Negative positional test 397 (43.2%)
Positive positional test 522 (56.8%)
Canal involvement (N = 522)
 Posterior canal 473 (90.6%)
 Horizontal canal 46 (8.9%)
 Anterior canal 3 (0.6%)

Side affected
 Right 287 (55%)
 Left 219 (45%)

Maneuvers performed (N = 476)
 Epley 452 (95%)
 Barbeque 24 (5%)

Complications
 Transition or conversion 32 (6.7%)
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studies [4, 28], although there are studies with a similar 
gender ratio [29]. The right side was slightly more often 
affected, and the most common diagnosis was pc-BPPV 
canalithiasis, present in 90.6% of cases. As many as 80% of 
patients were cured using only one repositioning maneuver, 
while further 13.1% of patients required two or more maneu-
vers. The rate of conversion when performing repositioning 
maneuvers was low in our sample, which is consistent with 
the other published studies in the literature and previously 
reported data from this center [30].

Recurrence rate in our sample was rather low, but it is 
well known that recurrence rate of BPPV during one-year 
follow-up can reach almost 50%, especially in the elderly 
population [5, 28, 30, 31]. Therefore, it is very important 
to explain to patients the nature of the disorder and provide 
detailed instructions and advice on future behavior and pos-
sible recurrence of symptoms [32].

Limitations of the study

This study has several limitations. Due to its retrospec-
tive nature, it shares the same shortcomings with all retro-
spective case studies, i.e., information bias, meaning that 
patients’ records and procedures may not accurately reflect 
the patients’ presentation. Due to its single-site study design, 
it may have limited generalizability, but it is still valuable 
in highlighting weaknesses in our referrals system and can 
help identify the reasons for nonadherence. To avoid selec-
tion bias and to make our sample more representative, we 
excluded from the analysis patients from the last two years.

What can be done about adherence?

It has been already reported that the greatest improvements 
in adherence to the guidelines were observed when clinical 
practices were intentionally standardized according to the 
guideline [33]. Other suggestions have been also proposed: 
support through electronic health records, education through 
interactive small group meetings, online education courses, 
leadership commitment, etc. [16]. Preferences of clinicians 
are variable and therefore, strategy should be multifaceted 
with both education and system plan and a lot of energy to 
implement changes [34]. These efforts should be primarily 
directed to primary care physicians and non-otolaryngol-
ogists, i.e., emergency care neurologists and doctors who 
treat elderly patients, as they are the ones who usually first 
encounter the patients with BPPV in our country. Initial step 
could be support through electronic health record, as it is 
universal throughout the whole national health care system. 
Suggestions and directions on how to refer these patients to 
doctors who can successfully preform the maneuvers could 
prove to be crucial, and lead to substantial improvement in 
quality of health care and lowering of the costs.

Conclusion

BPPV is the most common form of vertigo found in clini-
cal practice with more than one third of patients with ver-
tigo being affected by BPPV. Although clinical guidelines 
and recommendations for best treatment were published 
almost 15 years ago and are freely available online, timely 
diagnosis and adequate treatment are achieved in only one-
third to one-fifth of our patients. To avoid late diagnosis, 
delay in treatment and costs of additional diagnostic pro-
cedures and examinations, it is necessary to constantly 
educate general practitioners, primary care ENT special-
ists, as well as neurologists about this disorder and its 
treatment, whether using physician championship, local 
leaders, or continual medical education. Authors believe 
that the growing awareness of low adherence rates and 
dissemination of clinical guidelines will help decrease the 
costs of health care and enable delivery of the best care 
to our patients.
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