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Abstract.

BACKGROUND: Benign paroxysmal positional vertigo (BPPV) is the single most common cause of vestibular vertigo and
is characterised by short episodes of rotational vertigo precipitated by changes in head positions like lying down or turning
in bed.

OBJECTIVE: This study aims to assess useful questions when suspecting benign paroxysmal positional vertigo (BPPV)
caused dizziness as well as identifying if a single question can be useful in identify or distinguish patients with BPPV from
other dizziness aetiology.

METHOD: A total of 149 patients admitted due to dizziness were included. Patients answered a questionnaire and were
investigated for BPPV with diagnostic manoeuvres.

RESULT: Two of the 15 questions were of diagnostic importance. Dizziness when laying down or turning in bed, increased
likelihood of BPPV by an odds ratio (95% confidence interval) of 60 (7.47-481.70). Continuous dizziness duration as opposed
to lasting seconds decreased likelihood of BPPV with an odds ratio of 0.06 (0.01-0.27).

CONCLUSION: Vertiginous attacks by turning or laying down in bed together with dizziness <1 minute, are important
questions and strongly related to BPPV. Such questions are important when taking a medical history and may help to early
identify BPPV, also for non-medical staff, as well as reduce the need of further investigations.
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BPPV Benign Paroxysmal Positional Vertigo
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1. Introduction

Dizziness, vertigo and imbalance are com-
mon complaints in both emergency and non-acute
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medicine and account for 1-2% of consultations
among outpatients in general practice [8, 12]. Benign
paroxysmal positional vertigo (BPPV) is one of the
most common causes of peripheral vestibular vertigo
[2, 11].

BPPV is characterised by short episodes of
rotational vertigo precipitated by changes in head
positions. The intense vertigo normally subsides if
the head is held static. Sleep and time in bed appear
to be of importance since many patients experience
their first episode of vertigo in the morning.

The epidemiology of BPPV is not fully known
and demographic analyses are few. The incidence of
BPPV varies in studies from 6—17 per 100 000/year
[20, 21] to a prevalence of between 1.4-2.4 [28, 31],
however unrecognised BPPV among elderly has been
noted as high as 9-11%. [18, 23]. Right ear BPPV is
more common than the left [18, 19, 27, 32], with more
women affected than men (1.5:1) [20, 21, 31, 33] and
the incidence increases with age [28, 31]. Posterior
canal BPPV (p-BPPV) is most common, followed
by horizontal canal BPPV (h-BPPV) [15]. The recur-
rence rate of BPPV is relatively high, 16-27% with
most cases reported within the first months of the
initial event [1, 3, 24].

The diagnostic criteria for BPPV are vertigo com-
bined with nystagmus provoked by Dix-Hallpike or
supine roll test, latency before onset of nystagmus and
fatigability [6, 11, 30]. The gold standard for diagno-
sis of BPPV is established using the Dix-Hallpike
manoeuvre (DH) for p-BPPV and the supine roll test
(LR) for detecting h-BPPV [6, 11]. The sensitivity for
Dix-Hallpike for BPPV in the posterior canal is esti-
mated to be around 80 % [7] and others have reported
positive findings for BPPV after repetition of the Dix-
Hallpike manoeuvre even if tested negative initially
[9, 29].

When detected, BPPV is usually easy to treat using
the Epley or Semont manoeuvre leading to acceler-
ated recovery and thereby less suffering [15]. Without
treatment, effects for the patient can be significant
with one study finding that 86% of affected individ-
uals had to seek medical consult, apply for sick leave
or have their daily activities interrupted [31].

Few validated questionnaires for diagnoses in the
dizzy patient exist. The most used questionnaire,
Dizziness Handicap Inventory (DHI), has been found
useful as high DHI-scores may predict BPPV [26].
However, others find it less useful as self-perceived
handicap and a high DHI score do not necessar-
ily correlate with disturbed balance as measured

clinically [13]. This is well in line with the purpose
of the instrument, as it is designed to recognize the
impact of dizziness and not to be a diagnostic tool.
This demonstrates the difficulties when developing a
standardized questionnaire addressing the subjective
and diverse spectra of complaints found in the dizzy
patient. Asking for duration of dizziness and symp-
toms provoked by changes of head position have been
shown useful questions in detecting probable BPPV
[22, 31].

As BPPV is the most commonly diagnosed cause
of vestibular dizziness [11], and one that most often
can be treated, any easy and early applied discrimina-
tory action with substantial diagnostic yield, will be
of paramount impact in everyday medical practice.
Even more so if possible to be taught to auxil-
iary staff. Hence, this study aims to assess useful
questions when suspecting BPPV-caused dizziness
as well as identifying if a single question can dis-
tinguish patients with BPPV from other dizziness
aetiology.

2. Method
2.1. Study population

Patients referred to the Ear, Nose and Throat clinic
at Sodra Alvsborgs Hospital, Sweden, a secondary
referral centre, between the years 2013 and 2014,
were eligible for the study. Inclusion criteria were
seeking medical care due to dizziness or imbalance
and being over 18 years of age with absent neuro-
logical signs or cervical instability. Patients included
were either referred non-acutely from their general
practitioner/by own referral (72%) or acutely from
the emergency room (28%). 160 patients were invited
and 149 patients accepted to participate in the survey.
Waiting time for patients admitted from their gen-
eral practitioner was weeks to a maximum of three
months whereas waiting time for patients admitted
acutely was hours to a maximum of three days. The
patients were examined by a doctor (67%) or by a
vestibular assistant (33%). Patients were seen directly
by the vestibular assistant when BPPV was strongly
suspected from the referral notes. All patients exam-
ined by the vestibular assistant or research leader were
consecutively invited to participate in the study. All
patients included in the study were with very few
exceptions investigated by the same senior resident
or a single vestibular assistant.
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Table 1

Study-specific questionnaire

Question

Response options

Q1. Do you get dizzy when laying down or turning over in bed?

Q2. If so, which side is worse?

Q3. Do you get dizzy when sitting up?

Q4. Do you get dizzy when standing up?

Q5. Preferred head-laying side during sleeping?
Q6. For how long does the dizziness last?

Q7. Can you get dizzy without positional change?
Q8. Are you unsteady by gait?

Q9. Have you experienced previous head trauma?
Q10. Recent prolonged bed rest?

QI11. Previous ear disease?

QI12. Previous similar symptoms?

Q13. Do you have neck problems?

Q14. Do you have double vision?

Q15. New hearing impairment?

Yes/No
Left/Right/Both/Neither
Yes/No
Yes/No
Left/Right/Both/Neither
Seconds/Minutes/Hours/Continuous
Yes/No
Yes/No
Yes/No
Yes/No
Yes/No
Yes/No
Yes/No
Yes/No
Yes/No

2.2. Study design

In this cross-sectional study, all 149 participating
patients were during their visit in the ENT-department
first asked a series of questions (Table 1) from
a study-specific questionnaire. Patients were inter-
viewed and the investigator filled in the questionnaire.
Directly thereafter the participants underwent a phys-
ical examination performed by the same investigator
Examination included the Head-Shake Test, the
Head Impulse Test, positioning tests (Dix-Hallpike
manoeuvre and supine roll test) as well as assessing
the presence of spontaneous or gaze evoked nys-
tagmus, with direction and duration being observed
with and without Video Frenzel (Synapsys Video
Nystamoscopy Goggle VNS 3X). The diagnosis of
BPPV was made if Dix-Hallpike or supine roll
test triggered vertigo and canal specific nystagmus
was seen.

2.3. Study-specific questionnaire

Since few validated questionnaire regarding dizzi-
ness and BPPV exists with conflicting reported
usefulness [13], a study-specific questionnaire was
used. This questionnaire consisted of 15 questions
focusing on the presence of dizziness, potential trig-
gers and associated symptoms (Table 1). Questions
were chosen and formulated based on literature, clin-
ical expertise and comments from patients and the
examiner (physician or vestibular assistant) asked
the questions. If the patient could not give affirma-
tive answers, they were asked to choose the option

they considered most appropriate, alternatively, the
question was left unanswered.

2.4. Statistical analysis

Mean, median and 95% confidence intervals (CI)
of the mean were used for descriptive purposes. Mean
and CI were used for continuous variables whilst
number and percent were used for categorical vari-
ables. For comparison between two groups Fisher’s
exact test was used for dichotomous variables and
Mann Whitney U-test for continuous variables. In
order to find variables indicative of having a BPPV-
diagnosis, uni- and multivariable logistic regression
analyses were performed. The result was presented as
an odds ratio with 95% CI, corresponding p-value and
area under Receiver operating curve, (ROC-curve)
with 95% CI. All significance tests were two-sided
and conducted at 5% significance level. The SPSS
version 20.0 for Mac and SAS 9.3 was used for
analyses.

2.5. Ethical considerations

The study was conducted according to the Decla-
ration of Helsinki and was approved by the Regional
Ethic Review Board in Gothenburg, Sweden. Written
informed consent for participation in the study was
obtained from all participants

3. Results

A total of 149 patients were included in the study,
of which 36% (n=>53) were male and 64% (n=96)
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were female. Fifty-nine patients were diagnosed with
BPPV, with 27% being male and 73% female. The
remaining 90 had other dizziness aetiologies and a
gender distribution of 41% and 59% respectively
(Table 2). There was no statistically significant dif-
ference in terms of gender and age in the non-BPPV
and the BPPV-group.

Table 2
Sociodemographic data of the study population

Total No BPPV BPPV  p-value
n=149 n=90 n=59

n (%) n (%) n (%)
Gender
Male 53 (36%) 37 (41%) 16 (27%)
Female 96 (64%) 53 (59%) 43(73%) 0.11
Age years

Mean (median) 59.5 (61.0) 58.5(57.0) 61.0(64.0) 0.37

3.1. Study-specific questionnaire items
and prediction of BPPV diagnosis

Of the items in the study-specific questionnaire,
univariable analysis revealed three items demonstrat-
ing a significant relationship with a positive BPPV
diagnosis, namely Q1 — experiencing dizziness when
laying down or turning in bed, Q3 — experiencing
dizziness when sitting up and Q6 — the duration
of dizziness (Fig. 1). The relationships are quanti-
fied in Table 3. However, only Q1 and Q6 remained
significant on multivariate analysis. The remaining
questions showed no statistically significant odds
ratios indicating an increased risk of BPPV-diagnosis
as well as having low areas under the ROC-curve
(0.50-0.58).

Of the 94 patients who replied “’yes” to being dizzy
when laying down in bed or turning over in bed

0.01 0.05 010 025 050 1 8 25 50 100 200 400 OR (95% Cl) p-value
Univariab|e 1 1 1 1 1 1 1 1 1 1 1 1
Q1. Dizziness by laying _| _
down/turning in bed? } * 7 87.00 (11.53-656.67) <0.0001
Q3. Dizziness by sitting up — —e— 2.75 (1.26-6.01) 0.011
Q4. Dizziness by standing up —{ —e— 0.99 (0.51-1.92) 0.97
Q5. Preferred sleep side
right | g 0.96 (0.44-2.10) 92
left— H—e— 2.21(0.81-6.06) 0.12
neither — —e—7 0.56 (0.24-1.35) .20
Q6. Duration of dizziness
minutes vs seconds — f——eo—— 0.31 (0.11-0.84) 0.022
hours vs seconds —/ L g | 0.04 (0.01-0.35) 0.0032
continuous vs seconds{ p———@— 0.06 (0.01-0.30) 0.0004
Q7. Dizziness without
positional change | T 0.52 (0.26-1.03) 0.061
Q8. Unsteadiness by gait —e— 0.62 (0.31-1.26) 0.19
Q9. Previous head trauma - ———] 1.61 (0.60-4.34) 0.34
Q10. Previous prolonged bed rest — ———e— 3.02 (0.53-17.05) 0.21
Q11. Previous ear disease —| —e— 0.33(0.10-1.03) 0.057
Q12. Previous similar symptoms —| F—1o— 1.19 (0.61-2.34) 0.61
Q13. Neck problems — —e——H 0.61 (0.31-1.19) 0.15
Q14. Double vision — F—7Te— 1.35(0.43-4.25) 0.61
Q15. New hearing impairment —| —e— 0.31 (0.09-1.16) 0.082
Multivariable
Q1. Dizziness by laying _|
down/turning in bed? k 59.97 (7.47-481.70) 0.0001
Q6. Duration of dizziness
minutes vs seconds — P 0.57 (0.16-2.07) 0.40
hours vs seconds — | 0.26 (0.02-3.35) 0.30
continuous vs seconds { b——m———| 0.06 (0.01-0.27) 0.0003
T T T T T T T T T T T
0.01 0.05 0.10 025 050 1 8 25 50 100 200 400
—— Univariable model I 95% CI Upper Limit
—— Multivariable model OR 95% CI Lower Limit

4 Odds Ratio

Fig. 1. Forrest plot describing the odds ratio between the study-specific questionnaire items and a positive BPPV diagnosis. OR = odds ratio,
CI=confidence interval. OR represents the odds that an outcome will occur given the particular exposure, compared to the odds of the
outcome occurring in the absence of the exposure and is measured as odds of outcome per unit increase in the value of the exposure. OR = 1:
exposure does not affect odds of outcome, OR > 1: exposure is associated with higher chance of outcome, OR < 1: exposure is associated

with lower chance of outcome.
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Table 3
Univariable and multivariable analysis of study-specific questionnaire items and diagnosis of BPPV

Univariable analysis (n=149)

Multivariable analysis

Missing Answer n (%) of OR p-value Area under OR p-value
event (95% CI) ROC-curve (95% CI)
BPPV BPPV
Q1. Dizziness 0 No 1(1.8%)
when laying down/ Yes 58 (61.7%) 87.00 <0.0001 0.79 59.97 0.0001
turning in bed (11.53-656.67) (7.47-481.7)
Q3. Dizziness 2 No 11 (24.4%)
when sitting up Yes 48 (47.1%) 2.75 0.011 0.60
(1.26-6.01)
Q4. Dizziness 2 No 25 (40.3%)
when standing up Yes 34 (40.0%) 0.99 0.97 0.50
(0.51-1.92)
Q6. Duration of 13 Seconds 49 (62%) 1.0 1.0
dizziness Minutes 7 (33.3%) 0.31 0.022 0.57 0.40
(0.11-0.84) (0.16-2.07)
Hours 1(6.7%) 0.04 0.0032 0.26 0.30
(0.01-0.35) (0.02-3.35)
Continuous 2(9.5%) 0.06 0.0004 0.74 0.06 0.0003
(0.01-0.30) (0.01-0.27)
Q7. Dizziness 0 No 40 (46%)
without positional Yes 19 (30.6%) 0.52 0.06 0.58
change (0.26-1.03)

Abbreviations: BPPV =benign paroxysmal positional vertigo, CI=confidence interval, OR = odds ratio, ROC =receiver operating charac-

teristic.

(Q1), there was no statistically significant difference
in terms of which side the head was turned when the
dizziness occurred (p = 0.17). Of these 94 patients, 58
were diagnosed with BPPV yielding a point preva-
lence of 61.7% compared to the one patient with a
BPPV-diagnosis amongst patients (n=355) answer-
ing ”no” to question, resulting in a corresponding
point prevalence of 1.8% (Table 3). The odds ratio
of having BPPV was 87 times higher (p <0.0001)
given an affirmative answer to this question. On mul-
tivariate analysis this figure was 60 times higher
(p=0.0001). The sensitivity for the question of dizzi-
ness by turning or lying down was 98% and the
specificity 60% with a negative predictive value for
QI of 0,98 and positive predictive value of 0.62. Of
those replying that dizziness lasted only seconds,
62% (n=49) were diagnosed with BPPV. Corre-
sponding figures for dizziness lasting minutes, hours
or being continuous (Q6) were 33.3% (n=7), 6.7%
(n=1) and 9.5% (n=2) (Table 3). The sensitivity
and specificity for Q6 is shown diagrammatically in
Fig. 2, where the true positive rate (sensitivity) is
plotted graphically against the false negative rate (1-
specificity) in a receiver operating curve. Reporting
that dizziness lasted only seconds as opposed to being
continuous was a significant predictor of BPPV in

the multivariate analysis (p <0.001). The probability
of having BPPV if reporting dizziness when laying
down or turning in bed and replying that dizziness
lasts only seconds resulted in a probability of 0,73
(0,62-0,83). Of the patients reporting dizziness when
laying down or turning over in bed but where no nys-
tagmus was seen and therefore no BPPV diagnosis
was set (n=36), 13 had a history with dizziness suspi-
cious of BPPV, three suffered from vestibular neuritis,
one from Meniere’s disease (on-going attack), three
had a central cause of vertigo (stroke or transient
ischemic attack), two had acute audiovestibular loss,
three had probable cervical vertigo and 11 unknown
cause of dizziness. During testing, 12 of the 149
patients had positive horizontal Head Shake nystag-
mus. Of these 12, eight had BPPV (four pBPPYV, four
hBPPV), one M¢énicres disease, two auditory loss
with accompanying dizziness and one patient suf-
fered from dizziness after head trauma. One patient
with BPPV had spontaneous nystagmus. No patient
with BPPV had a positive Head Impuls test.

4. Discussion

Dizziness when turning in bed is highly correlated
to BPPV. The response to a question of turning in bed
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Sensitivity and 1-specificity for question 6: BPPV
and duration of dizziness

ROC Curve for Model
Area Under the Curve = 0.7422

1.00 continuou hou
minute:
second

0.75
2
=
% 050
e
[
w

0.25

0.00

T T T T T
0.00 0.25 0.50 0.75 1.00
1 - Specificity

Fig. 2. ROC-curve describing the sensitivity and 1-specificity for question 6: BPPV and duration of dizziness. ROC =Receiver operating

curve.

as provocative for dizziness identified patients with
a clinical diagnosis of BPPV at 98% sensitivity and
60% specificity. A negative response to this question
was 98% accurate in ruling out BPPV in a sample
with a 39% prevalence. Reporting episodes of vertigo
lasting seconds as opposed to longer duration found
BPPV with a sensitivity of 83%. To our knowledge,
there have been few studies addressing the possibility
of screening for BPPV with only a few questions. The
possibility of early identification of possible BPPV
or its exclusion, may enhance productivity, speed
up treatment and reduce health risks with missed
diagnosis in patient with acute or semi acute onset
of dizziness [5, 17]. The results confirmed that two
questions were particularly useful for this purpose.
Experiencing vertigo when laying down or turning

over in bed and combined with a vertigo-episode
lasting seconds as opposed to being continuous, are
strong predictors of BPPV. This is in line with find-
ings in the literature where von Brevern et al. [31]
reported vertiginous attacks in bed in all their patients
with BPPV. Similarly, Noda et al found that the two
most important questions regarding BPPV features
were onset of dizziness when turning over in bed and
dizziness — of any kind — lasting <15 seconds [22].
Noda et al. made their findings in a general medicine
department from unselected outpatients with com-
plaints of dizziness in Japan. However, in contrast to
Noda et al, this study is set in a secondary emergency
hospital including both emergency and outpatient
subjects. This study confirms the findings by Noda
et al that dizziness in bed together with dizziness
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Table 4

345

Preferred sleeping side and affected semicircular canal in patients diagnosed with BPPV presented
as number and percentage

Posterior right Posterior left Cupulolithiasis Lateral p-value
(n=31) (n=14) (n=06) (n=28)
Preferred sleeping side n (%) n (%) n (%) n (%)
Right 12 (46) 6 (46) 1 (20) 7 (88)
Left 6(23) 539 3(60) 0(0)
Neither 8 (31 2(15) 1 (20) 1(12) 0.14

<1 minute are useful questions also in the acute phase
when diagnosing origin for dizziness.

Here, women presented with vertigo and imbal-
ance more frequently than males, and a larger
proportion of patients diagnosed with BPPV were
women (73% vs 27%), in line with previous reports
[8, 28]. Data also confirmed that the right posterior
semicircular canal was the most frequently affected
(Table 4).

Although the study population was not comprised
of all patients presenting with dizziness, but only
those referred to the ENT department, asking about
dizziness when turning over or laying down in bed,
and for short duration of dizziness still returned a high
diagnostic yield, highlighting to the usefulness of
such an approach when investigating dizzy patients.
In this study, only patients with characteristic nys-
tagmus were diagnosed with BPPV according to the
diagnostic BPPV criteria formulated by the Commit-
tee for Classification of Vestibular Disorders of the
Barany society [30]. Patients with suspected BPPV
(dizziness triggered by turning in bed lasting less than
a minute) but no nystagmus were offered a reexami-
nation at the clinic if their symptoms remained after
two weeks.

One limitation to this study might be that the study
persons first were asked through the questionnaire
and were then examined by the same investigator,
hence risking some bias, since no blinding. How-
ever, Dix-Hallpike maneuver has been shown to
have high levels of agreement between tests [4]
and although there is a risk of false positive BPPV
and false negative non-BPPV diagnoses, the Dix-
Hallpike test is well-established as an acceptable test
to aid diagnosis of BPPV. Additionally, the width
of the confidence interval for Q1 (Table 3, Fig. 1)
is due to the patient inclusion selection, yielding a
strong tendency toward those with a BPPV diagnosis,
where nearly all patients had answered affirmatively
on Q1 (n=58) as opposed to negatively (n=1). Since
waiting time from referral to examination was weeks
it is possible that spontaneous remission may have
occurred.

4.1. Clinical implications

Vertigo triggered by turning over in bed together
with vertigo lasting less than a minute are valu-
able amnestic indicators, which should be useful in
an outpatient or general practitioner setting, where
dizziness is a frequent problem with a multitude of
aetiologies. The possibility of identifying probable
BPPV with high accuracy is time-sparing as it aids
management and appropriate onward referral. Since
no other questions demonstrated significance, these
could possibly be omitted when screening for BPPV.

Furthermore, asking those questions could be used
by all care providers to find patients who could be
easily be helped and hence, reduce risk of falls and
health costs among especially the elderly. It could
also serve as a detector when not to suspect BPPV as
the cause of symptoms and thus, direct the attention
to other causes of malady.

However, it should be pointed out that strong rota-
tory vertigo is somewhat less commonly reported
in the elderly population [10, 25]. One possible
explanation being the decreased sensitivity of the
vestibular organ and vestibular reflexes with age.
While younger patients report a four times higher
presence of ‘true’ vertigo (an illusion of movement)
compared to elderly, the latter more often describe
their symptoms as a giddiness or a tendency to fall
[25]. Nevertheless, dizziness is a frequent complaint
in the elderly and BPPV is common in this group. As
BPPV is common among elderly [14, 16, 18, 28] the
attending physician should be extra generous with
investigating elderly complaining for dizziness or
vertigo, especially those who report being dizzy when
rolling over in bed, with the Dix-Hallpike maneuvers
and supine roll test.

5. Conclusion

Vertiginous attacks when turning over in bed are
strongly related to BPPV. Asking for vertigo by
turning or laying down in bed together with ver-
tigo <1 minute are rewarding questions when taking
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a medical history and may help to early identify
BPPV as well as reduce the need of further investiga-
tions. Hence, medical treatment of the dizzy patient
could be rationalized by methodically introducing
this question early on in the medical assessment.
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