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Abstract
Purpose  Benign paroxysmal positional vertigo (BPPV) is a frequently underdiagnosed cause of vertigo, potentially due to 
the underuse of diagnostic and therapeutic canalith repositioning procedures (CRPs). We aimed to investigate self-reported 
use of the diagnostic and therapeutic approach to BPPV patients by Lithuanian neurologists, ear, nose, and throat (ENT) 
physicians, and general practitioners (GPs), and to explore potential reasons for the underuse of the maneuvers.
Methods  Neurologists, ENT physicians, and GPs were invited to complete a written questionnaire focused on diagnostic 
and therapeutic practices related to BPPV. Between-group differences and associations between responses were analyzed 
statistically.
Results  In total, 97 neurologists, 85 ENT physicians and 142 GPs (21.1%, 26.8%, and 5.7%, respectively, of all corre-
sponding licensed Lithuanian physicians) completed the questionnaire. 24% of neurologists, 33% ENT physicians and 50% 
GPs do not perform diagnostic maneuvers for patients with suspected BPPV, and 28%, 61%, and 84%, respectively, do not 
perform CRPs. Years of clinical experience was a negative predictor of CRP performance [OR 0.97 (95% CI 0.95–0.99), 
p = 0.001]. Frequent reasons for not performing CRPs were time taken for the procedure, fear of provoking symptoms, and 
lack of knowledge. All physicians frequently ordered additional imaging or consultations for suspected BPPV and reported 
prescribing a range of medications.
Conclusions  A significant proportion of Lithuanian neurologists, ENT physicians, and GPs do not employ diagnostic maneu-
vers and CRPs for BPPV patients, contrary to established guidelines. Lack of expertise and time available is a common 
culprit that leads to unnecessary drug prescribing and investigation.
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Introduction

Benign paroxysmal positional vertigo (BPPV) is the most 
frequent cause of acute vertigo in primary and emergency 
healthcare settings with an overall lifetime prevalence 
of 2.4% and a yearly incidence of 0.6% [1]. The median 
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duration of a BPPV episode with vertigo attacks is 2 weeks, 
with a third of patients experiencing the symptoms for 
more than a month [1], leading to decreased quality of life, 
reduced workload capacity, and restricted daily activities 
[1–3].

The diagnosis and treatment of BPPV require little more 
than general physical examination. The gold standard for 
the diagnosis of the most frequent variant—posterior semi-
circular canal BPPV—is specific nystagmus induced by 
Dix–Hallpike positional maneuver [4–7]. 90% of BPPV 
cases are treatable with canalith repositioning procedures 
(CRPs), such as Epley maneuver for the posterior semicir-
cular canal BPPV [5, 8, 9], which has a treatment success 
rate of 80–90% [5, 10–15].

Despite more than 25 years since the first publication and 
evidence of their clinical efficacy [16], diagnostic maneu-
vers and CRPs for BPPV are still underused [17, 18], and 
consequently, BPPV is underdiagnosed [19]. Instead of the 
straightforward physical examination, physicians often rely 
on extensive investigations, consultations, imaging, and pre-
scription of medications for acute vertigo patients [20, 21], 
that are universally discouraged [5, 22]. The deviation from 
clinical practice guidelines leads to an average duration of 
symptoms-to-diagnosis of 19–70 months [20, 23] as well as 
unreasonably high direct and indirect costs.

According to the official Lithuanian statistics [24], only 
15.9% out of 27,618 outpatients and inpatients with a ves-
tibular disorder (vertigo) (ICD-10 [25] diagnosis codes 
H81.0–H81.9) were diagnosed with BPPV (H81.1) in 2016, 
while 67.7% were diagnosed with other and non-specific dis-
orders (H81.8 and H81.9). High prevalence of non-specific 
vertigo diagnoses and relatively low prevalence of BPPV in 

Lithuania suggests potential underdiagnosis. Furthermore, 
many of the BPPV patients were hospitalized: 13.4% of the 
hospitalized vertigo patients (1796 in total) were diagnosed 
with BPPV, although the condition can be effectively treated 
on an outpatient basis [5, 26]. In 2016, the mean length of 
stay of inpatient treatment for BPPV was 5.5 days—compa-
rable to vestibular neuronitis (6.7 days) or Ménière disease 
(5.6 days) [24].

Physicians’ attitude and experience with the maneuvers 
could play a role in their diagnostic and therapeutic choices, 
but the reasons for the propensity to rely on imaging and 
medications instead of the positional maneuvers have not 
been examined adequately. The aim of this study was to 
describe and analyze the current approaches to BPPV diag-
nosis and treatment in Lithuania by general practitioners 
(GPs), neurologists, and ear, nose and throat (ENT) physi-
cians, and to investigate the reasons for the deviation from 
the international and local clinical practice guidelines [5, 
7, 27] that likely apply to practices on a more global scale.

Methods

We performed and analyzed a cross-sectional survey of Lith-
uanian GPs, neurologists, and ENT physicians (Fig. 1), who 
were approached during five major specialty-specific medi-
cal conferences, workshops and schools in 2016 in Lithua-
nia. During the plenary sessions of the events, all participat-
ing physicians were asked to fill in a written questionnaire. 
Questionnaires filled in by physicians of other specialties or 
doctors in training (resident trainees) were excluded.

Fig. 1   Flowchart of study par-
ticipants: general practitioners, 
neurologists and ENT physi-
cians in Lithuania

Number of licensed physicians in Lithuania
2,499 GPs
459 Neurologists
317 ENT physicians

457 filled in ques�onnaires collected

Number of filled in ques�onnaires analyzed 
142 GPs
97 Neurologists
85 ENT physicians

130 ques�onnaires discarded
50 by resident doctors and medical students
80 by physicians of other special�es
3 currently not prac�cing the specialty
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To our knowledge, no psychometrically tested validated 
questionnaire exists to probe the self-reported diagnostic 
and therapeutic choices of BPPV treatment by physicians. 
Therefore, a custom-made questionnaire was designed by the 
authors. Neurologists and ENT physicians from a special-
ized vertigo disorders center were consulted about the range 
of questions to be included. They also suggested the options 
of multiple-choice questions (e.g., the potential reasons for 
not performing the diagnostic maneuvers or the choice of 
medications prescribed) based on clinical experience. The 
resultant draft questionnaire was further distributed to four 
neurologists and two ENT physicians at a university hos-
pital and adapted according to their feedback for clarity. 
The questionnaire included questions on physician demo-
graphic characteristics, clinical experience and employment, 
and details on encounters with BPPV patients. Choices of 
diagnostic techniques, tests, and prescribed treatment were 
recorded. Some of the multiple-choice questions allowed 
more than one option to be selected if the options were not 
mutually exclusive. The English translation of the question-
naire is provided in Supplementary material 1.

Chi square and analysis of variance (ANOVA) tests were 
used to examine the between-group differences in the cat-
egorical and continuous responses of the three physician 
specialties, respectively. Relationships between physician 
age, clinical experience, employer and work setting, and 
the diagnostic and therapeutic practices were investigated 
with multivariate logistic regression, adjusting for physician 
specialty, with effect size reported as odds ratio (OR). Cat-
egorical and ordinal variables were transformed into binary 
for regression analysis. Results are given with the associated 
p values. Statistical analysis was performed with R version 
3.4.4 [28].

Results

The summary of the results of the questionnaire are pre-
sented in Table 1.

A total of 457 physicians completed the survey, 97 of 
whom were practicing neurologists, 85 ENT physicians, and 
142 GPs, which corresponds to 21.1%, 25.8%, and 5.7%, of 
overall licensed neurologists, ENT physicians and GPs in 
Lithuania, respectively [29]. The 133 responses answered 
by trainees, physicians of other specialties and non-prac-
ticing physicians were excluded. The proportion of women 
among respondent neurologists, ENT physicians and GPs 
was 75.3%, 72.9%, and 95.1%, respectively (respective 
proportions in the total Lithuanian physicians’ population 
are 67.5%, 69.7%, and 87.1% [29]). GPs were the youngest 
respondents and consequently had the least clinical experi-
ence (Table 1). 23% of physicians were working for mul-
tiple different employers (e.g., both in private and public 

hospitals) and 30% in multiple settings (e.g., both in inpa-
tient and outpatient clinics).

From the three physician specialty groups analyzed, a 
large proportion of neurologists (72%) claimed to have seen 
50 or more patients with BPPV (p < 0.001). As expected, 
odds of having encountered more than 50 BPPV patients 
increased with years of clinical experience [OR 1.03 (95% 
CI 1.02–1.06), p < 0.001]. Neurologists also performed 
CRPs for the treatment of BPPV most frequently (p < 0.001).

The results of the logistic regression of performing diag-
nostic maneuvers and CRPs are shown in Table 2. Compared 
to neurologists, GPs were less likely to perform diagnostic 
maneuvers [OR 0.31 (95% CI 0.17–0.54)] and any CRPs 
[OR 0.07 (95% CI 0.04–0.14)], and ENT physicians were 
less likely to perform CRPs [OR 0.24 (95% CI 0.13–0.45)]. 
The duration of clinical experience was not a statistically 
significant predictor of diagnostic maneuvers, but significant 
for CRPs performance rate [OR 0.97 (95% CI 0.95–0.99), 
p = 0.001], when adjusted for physician specialty. Similarly, 
clinical employer type (public university, regional, primary 
care hospital or private practice) did not have a significant 
effect (except working in a private practice where more diag-
nostic maneuvers were performed, Table 2). Work setting 
did not have a significant effect either (results not shown).

Physicians of all specialties frequently ordered additional 
imaging tests or consultations for patients with suspected 
BPPV, and reported prescribing a range of medications, 
most frequently betahistine, homeopathic medications, 
Ginkgo biloba and vinpocetine for the patients diagnosed 
with BPPV. Compared to neurologists, prescription of any 
medication was more frequent by GPs [OR 1.82 (95% CI 
0.86–3.95), p = 0.008], but not ENT physicians (p = 0.119). 
Odds of ordering any additional diagnostic examination 
were not significantly different between specialties. Age and 
clinical experience of a physician were positive predictors 
of any drug prescription, the number of different drug cat-
egories prescribed and additional test ordering, adjusted for 
medical specialty (p < 0.001 for all). Physicians working at a 
university or regional hospital, or at an inpatient department 
were less likely to prescribe any drugs (p < 0.05 for all). 
Physicians working at a university hospital or emergency 
department were less likely to order additional examination 
or referrals (p < 0.05 for both).

Discussion

We found that GPs, neurologists and ENT physicians in 
Lithuania rarely perform diagnostic maneuvers for suspected 
BPPV patients. The majority of ENT physicians and GPs, 
as well as almost a third of neurologists, do not perform 
any CRPs. Instead—against the best practice—they often 
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Table 1   Benign paroxysmal positional vertigo (BPPV) questionnaire data from neurologists, ear, nose and throat (ENT) physicians and general 
practitioners (GPs)

Neurologists, N (%) ENT physicians, N (%) General practi-
tioners, N (%)

p

Total 97 85 142
Gender (women) 73 (75.3) 62 (72.9) 135 (95.1) < 0.01
Age (years ± SD) 50.3 ± 11.0 51.2 ± 14.2 47.1 ± 11.8 0.039
 N reporting age 92 85 142

Clinical experience (years ± SD) 25.1 ± 12.4 24.7 ± 14.6 19.7 ± 12.7 0.001
 N reporting clinical experience 91 85 142

Clinical employera

 University hospital 21 (21.6) 25 (29.4) 1 (0.7)
 Regional hospital 48 (49.5) 28 (32.9) 12 (8.5)
 Primary health care center 40 (41.2) 51 (60.0) 93 (64.5)
 Private practice 14 (14.4) 20 (23.5) 52 (36.6)

Work settinga

 Emergency department 42 (43.3) 13 (15.3) 12 (8.5)
 Inpatient department 60 (61.9) 42 (49.4) 4 (2.8)
 Outpatient clinic 66 (68.0) 65 (76.5) 135 (95.1)
 Other 5 (5.2) 2 (2.4) 5 (3.5)

Total number of encounters with BPPV patients through career 0.000
 Less than 10 3 (3.1) 25 (29.4) 48 (33.8)
 From 10 to 50 23 (23.7) 27 (31.8) 60 (42.3)
 More than 50 70 (72.2) 33 (38.8) 34 (23.9)

Performance of diagnostic maneuvers for suspected BPPV 0.000
 Always 42 (43.3) 15 (17.6) 18 (12.7)
 Rarely 31 (32.0) 42 (49.4) 53 (37.3)
 Never 23 (23.7) 28 (32.9) 71 (50.0)

Reasons for not performing diagnostic maneuversa

 They take too long to perform 31 (32.0) 26 (30.6) 51 (35.9)
 I do not know how to perform them 6 (6.2) 12 (14.1) 39 (27.5)
 I find no use for them in clinical practice 1 (1.0) 7 (8.2) 2 (1.4)
 I fear to provoke vertigo and other symptoms 25 (25.8) 21 (24.7) 37 (26.1)
 Patients do not cooperate 12 (12.4) 7 (8.2) 8 (5.6)

Additional examination for suspected BPPVa

 No additional examination 44 (45.4) 38 (44.7) 48 (33.8)
 Head CT/MRI 38 (39.2) 37 (43.5) 12 (8.5)
 Cervical spine X-ray 25 (25.8) 22 (25.9) 78 (54.9)
 Extracranial cerebrovascular ultrasonography 44 (45.4) 29 (34.1) 70 (49.3)
 Vascular surgeon consultation 3 (3.1) 11 (12.9) 34 (23.9)

Choice of canalith-repositioning maneuvers for BPPVa

 Epley 54 (55.7) 31 (36.5) 21 (14.8)
 Semont 18 (18.6) 7 (8.2) 4 (2.8)
 Barbecue 5 (5.2) 6 (7.1) 3 (2.1)
 Brandt-Daroff 4 (4.1) 4 (4.7) 2 (1.4)
 None 27 (27.8) 52 (61.2) 119 (83.8)

Choice of medication for BPPVa

 Betahistine 84 (86.6) 60 (70.6) 125 (88.0)
 Cinnarizine 13 (13.4) 6 (7.1) 16 (11.3)
 Vinpocetine 17 (17.5) 21 (24.7) 47 (33.1)
 Aminophylline 4 (4.1) 1 (1.2) 11 (7.7)
 Ginkgo biloba or similar 26 (26.8) 34 (40.0) 57 (41.0)
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prescribe a wide range of imaging tests and medications for 
patients with BPPV.

Physicians of different specialties differed in their 
approach to BPPV patients. Neurologists claimed to have 
encountered BPPV patients and performed the therapeutic 
maneuvers the most frequently, while the majority of GPs 
reported not to have encountered a single BPPV patient, 
never to have used the diagnostic maneuvers, or not to 
know how to perform them. 27% of neurologists, 61% ENT 
physicians and 76% GPs reported having seen less than 50 
BPPV patients in their careers. As expected, physicians with 
longer clinical experience reported more encounters, sug-
gesting that the questionnaire was able to capture reliable 
data. However, given the high prevalence of BPPV [1] and 
the mean reported length of clinical experience (Table 1), 
more encounters would perhaps have been expected.

Our results provide insight into the possible reasons 
for the underuse of the positioning maneuvers. Physicians 
reported the excessive time taken to perform maneuvers, 
fear of side effects, and a lack of knowledge of how to per-
form them as the primary reasons for not performing the 

diagnostics maneuvers. These responses point to a lack of 
skill and experience with the maneuvers. In fact, diagnostic 
and repositioning maneuvers take approximately 5 min. to 
perform, with only minimal side effects, such as temporary 
nausea or fainting, occurring in only 12% of patients [26]. A 
study by Sridhar and Panda found that 90% of BPPV patients 
were relieved of the provoked symptoms by the end of the 
week, 7 days post-procedure and no major complications 
were noted [30]. GPs performing the diagnostic maneuvers 
and CRPs the least frequently further suggests that short 
consultation length and the lack of specialized training could 
have an influence. Physicians working in university hospi-
tals—an academic environment which potentially encour-
ages the application of up-to-date knowledge—reported 
more guideline-compliant treatment choices (less medica-
tion and additional examinations). The fact that the length 
of clinical experience in years was a negative predictor of 
performing CRPs, and a positive predictor of unnecessary 
prescribing, suggests a need for improved post-graduate 
education. Few studies have investigated the reasons for 
diagnostic maneuver and CRPs’ underuse before. Bashir 

Table 1   (continued)

Neurologists, N (%) ENT physicians, N (%) General practi-
tioners, N (%)

p

 Homeopathic medication 35 (36.1) 18 (21.2) 61 (43.0)
 Infusion therapy 21 (21.6) 17 (20.0) 35 (24.6)
 Other (Mg, group B vitamins, diazepam, etc.) 14 (14.4) 4 (4.7) 2 (1.4)
 No additional medication 14 (14.4) 20 (23.5) 6 (4.2)

N number of respondents, SD standard deviation, BPPV benign paroxysmal positional vertigo, ENT ear nose throat, CT computed tomography, 
MRI magnetic resonance imaging, Mg magnesium
a More than one option was allowed for this multiple choice question

Table 2   Logistic regression 
results of diagnostic maneuvers 
and CRPs’ performance

CRPs canalith repositioning procedures, OR odds ratio, CI confidence interval, ENT ear, nose and throat 
physician, GP general practitioner

Diagnostic maneuvers performed CRPs performed

OR (95% CI) p OR (95% CI) p

Specialty
 Neurologist 1.00 (reference) 1.00 (reference)
 ENT physician 0.63 (0.33–1.21) 0.168 0.24 (0.13–0.45) < 0.001
 GP 0.31 (0.17–0.54) < 0.001 0.07 (0.04–0.14) < 0.001

(Adjusted for physician specialty)
Clinical experience (years) 1.00 (0.98–1.02) 0.955 0.97 (0.95–0.99) 0.001
Having seen > 50 BPPV patients 1.68 (1.00–2.83) 0.051 0.93 (0.52–1.63) 0.811
Clinical employer
 University hospital 1.43 (0.56–3.79) 0.459 2.27 (0.91–5.86) 0.084
 Regional hospital 1.49 (0.73–3.10) 0.281 1.76 (0.87–3.54) 0.115
 Primary health care center 1.58 (0.85–3.05) 0.154 1.26 (0.68–2.37) 0.472
 Private practice 2.40 (1.23–4.90) 0.013 1.17 (0.60–2.28) 0.641
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et al. [18] conducted a similar, less-detailed survey of 81 
emergency department physicians. Only 11% of physicians 
reported using positional maneuvers for BPPV diagnosis 
or CRPs for treatment. The most common reason for not 
using the maneuvers was the lack of training (76%), lack 
of time (14%) and the ease of availability of medications 
(10%). The physicians in our survey stated the duration of 
the maneuvers to be the biggest obstacle, followed by the 
fear to provoke further vertigo. The lack of skills was less 
relevant and mostly reported by GPs (Table 1).

All specialties were likely to order imaging and prescribe 
medication, but the choice was slightly different. More neu-
rologists and ENT physicians used head CT or MRI imag-
ing, while GPs ordered cervical spine X-ray and extracranial 
cerebrovascular ultrasound imaging more often. This is not 
explained by the availability of imaging services, as phy-
sicians working in university and emergency departments 
were less likely to order additional investigations. Unneces-
sary investigations and medication prescription for BPPV 
patients have been observed previously. In line with our find-
ings, the majority of BPPV patients undergo at least one 
unnecessary diagnostic test, most frequently head MRI [21, 
31, 32]. Up to 50% of patients are prescribed medications 
that are not indicated [31, 32].

A major advantage of our study is the big and representa-
tive sample of Lithuanian physicians. Although we relied 
on convenience sampling, we have surveyed from 6 to 27% 
of all target-specialty physicians in Lithuania, recruited in 
national conferences and schools that are part of the obliga-
tory life-long medical education program, minimizing sam-
pling bias. The survey was anonymous and there is no reason 
to suspect untruthful responses. However, the study also has 
a few limitations. Although we could estimate that the gen-
der distribution of the sample population corresponds to the 
general population of Lithuanian physicians, a more detailed 
analysis of external validity was limited by the officially 
available information [29]. We relied on self-evaluation for 
the number of suspected BPPV cases through the career, 
and we could not test whether physicians in fact perform 
the maneuvers (correctly) as they report. These questions, 
as well as the more detailed reasons, barriers, and possi-
ble solutions to the underuse, are outside the scope of this 
study. Finally, more detailed reasons for the underuse of the 
positional maneuvers as well as possible solutions could be 
identified in other qualitative study types, such as interview 
or focus group studies. One such study has recently been 
conducted with primary care physicians diagnosing vertigo 
[33].

Our study results hint at potential solutions. Major sub-
jective barriers to the maneuver use were lack of time, 
skills, and self-confidence in side-effect management. Novel 
focused education and effective tools for self-administration 
of CRPs could help bridge this skill gap. Studies have shown 

the effectiveness of such interventions; practicing with a tan-
gible head and semicircular canal models, medical students 
learned to perform Epley maneuver more effectively [34]. 
A mobile device application and a head-mounted mechanic 
device could be used to facilitate self-administration of 
CRPs [35, 36]. Computer-controlled repositioning is also 
now available [37].

In conclusion, GPs, neurologists, ENT physicians tend 
to underuse the diagnostic maneuvers and CRPs for BPPV 
patients. Lack of expertise and limited time resources are 
the likely reasons. Unnecessary testing and medications are 
also often prescribed, with detrimental costs to the patient 
and society at large. Whilst our results are specific to Lithu-
anian practice, we suspect that the data are generalizable 
across a number of countries. Education of both physicians 
and patients, as well as devices and technologies to assist 
the diagnosis and therapeutic maneuvers, could help bring 
the clinical practice closer to the standard suggested by 
guidelines.
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