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Abstract Introduction Benign Paroxysmal Positional Vertigo is the most common cause of
dizziness in elderly people. Recent studies have shown that the elderly present higher
Benign Paroxysmal Positional Vertigo recurrence and that vertiginous symptomatology
remission varies according to comorbidities and the therapeutic techniques applied.
Objective To assess the short-term effectiveness of Vestibular Rehabilitation in
addition to Canalith Repositioning Maneuver on positive to negative Dix-Hallpike
test, on recurrence and number of maneuvers to achieve a negative test in elderly
patients with chronic Benign Paroxysmal Positional Vertigo.
Methods In this randomized controlled trial, 7 older adults (median age: 69 years,
range 65–78) underwent Canalith Repositioning Maneuver and Vestibular Rehabilita-
tion for thirteen weeks. Seven older adults (median age: 73 years, range 65–76) in the
control group received only Canalith Repositioning Maneuver. The participants were
assessed at baseline (T0), one (T1), five (T5), nine (T9), and thirteen weeks (T13). We
assessed the differences between the groups by Mann-Whitney and Fisher exact tests,
and used the Friedman and Wilcoxon tests to determine the intragroup differences.
Results No significant differences were found between groups for the positive to
negative Dix-Hallpike test, recurrence, and number of maneuvers to achieve a negative
test. The number of maneuvers to achieve negative Dix-Hallpike test was lower in
intragroup comparisons in the experimental group.
Conclusion The findings suggest that additional Vestibular Rehabilitation did not
influence the positive to negative Dix-Hallpike test, recurrence, or number of maneuvers
to achieve a negative test in elderly patients with chronic Benign Paroxysmal Positional
Vertigo.
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Introduction

Dizziness is a common symptom, especially in the elderly. It is
estimated that 30% of people over the age of 65 complain of
dizziness. The rate of annual consultations due to dizziness in
primary care increases from 8% for individuals aged 65 years
or older to 18% among those aged 85 or older.1,2 In elderly
patients, this symptom is considered a geriatric multifactorial
syndrome, caused by the physiological processes of aging
and/or pathological processes.3–6

Benign Paroxysmal Positional Vertigo (BPPV) is the most
common cause of dizziness in the adult population; �30% of
seniors over the age of 70will experience at least one episode
of BPPV throughout their life.7,8 BPPV is classified according to
its nature, in primary or idiopathic (considered the most
common form of the disease),9 or secondary. Themain causes
for secondary BPPV are: traumatic brain injury, post-opera-
tive ear surgery, vertebrobasilar insufficiency, vestibular
neuronitis, Ménière’s disease or metabolic disorders.10

BPPV recurrences are associated with known risk factors
such as diabetes mellitus, hypertension, osteoporosis and
osteoarthritis.11

Posterior canal BPPV is considered the most common type
of the disease, and is diagnosed by Dix-Hallpike test.12 The
treatment can be based on non-pharmacological measures,
highlighted by the Canalith RepositioningManeuver (CRM) or
modified Epley maneuver, a therapeutic recommendation
with strongly proven evidence, and Vestibular Rehabilitation
(VR) as a secondary option.13,14

The objectives of the study were to analyze the effective-
ness of VR associated with the CRM compared with CRM in a
“positive to negative” Dix-Hallpike test, BPPV recurrence, and
the number of maneuvers to achieve a negative test in elderly
patients with chronic BPPV. In addition, we aimed to trace the
clinical profile of elderly with chronic BPPV and descriptively
evaluate the associations of this (profile) with risk factors
described in the literature.

Method

This is a randomized, single-blind, two-arm controlled trial
that followed the recommendations established by the CON-
SORT (Consolidated Standards of Reporting Trials), 2010,15

recorded in the REBEC (Registro Brasileiro de Ensaios Clínicos)
under code: RBR-7jkbyg. It was approved by the local Ethics
Committee in Research, protocol 543/11, in accordance to
resolution 196/96.

Seniors with chronic BPPV (minimum of 6 months) were
referred from the otoneurology outpatient clinic of Hospital
Universitário Onofre Lopes, Natal, RN, Brazil and from other
public and private services of medical specializations that
treat patients with complaints of dizziness. The study
included individuals aged 65 years and older; having a
positive Dix-Hallpike test with vertigo accompanied or not
with positional nystagmus (objective or subjective BPPV).
Exclusion criteria were: presence of cervical neurological
symptoms; limited cervical amplitude of movement and
instability for the implementation of both the diagnostic

Dix-Hallpike test and CRM; systemic diseases (such as hyper-
tension, diabetes mellitus, and thyroid dysfunction) with no
medication control; motor, hearing, or visual restrictions that
prevent proper conduction of body balance evaluation andVR
protocol; subjects not being able to understand and respond
to simple verbal commands; having undergone previous
treatment with CRM; and that had been performing some
physical activity such as muscle strengthening, pilates, yoga,
or high intensity aerobic exercises. Seniors who had some
serious health complications which prevented the continua-
tion of treatment or who did not want to continue the
instituted therapy were also excluded from the study. Partic-
ipants were informed about the procedures and objectives of
the study and those who agreed to participate were asked to
sign the Informed Consent Form.

After screening for the definition of the inclusion and
exclusion criteria, the randomization process was performed
in blocks with a sequence generated by a computer program
(www.randomization.com). Patients were then randomized
into two groups: 1 - Control Group (CG) - CRM; and
2 - Experimental group (EG) - CRM and additional VR. An
independent researcher not involved with clinical trial did
the process of randomization and allocation. Blinded inves-
tigators, different from those who performed the VR protocol
performed the evaluations. Participants were assessed at
baseline (T0) and at one (T1), five (T5), nine (T9), and thirteen
(T13) weeks.

Amultidimensional clinical questionnairewas used to collect
sociodemographic (age and sex) and anthropometric data (body
mass index in kg/m2); anamnesis for BPPVwith questions about
nature (primary or secondary) and type of dizziness16 (vertigo,
floating sensation, disequilibriumor presyncope), dizziness time
onset, Dix-Hallpike test (positive or negative), presence of
nystagmus, affected side (right, left, or bilateral), number of
maneuvers, associated symptomssuchas tinnitus; relatedhealth
data, including comorbidities andmedication use.We evaluated
BPPV recurrence taking into account the “positive to negative”
Dix-Hallpike test with subsequent positive results in the
13-week assessment period.

The classification for drug use was performed using the
Anatomical Therapeutic Chemical Classification System
(ATC), an alphanumeric coding system developed by the
World Health Organization (WHO) for the classification of
drugs and other medical products. The classification was in
accordance with the second level.17 Polypharmacy occur-
rence was defined by concomitant use of five or more
medications.18

Regarding the associated diseases, the classification sys-
tem we used was the International Classification of Diseases
(ICD - 10). This is the international standard diagnostic
classification for epidemiological and health administrative
purposes, including analysis of the general situation of popu-
lation groups and monitoring of incidence and prevalence of
diseases and other health problems.19

Seniors were submitted to the Dix-Hallpike test20,21 with
the aid of a Computerized Videonystagmoscopy Infrared
System (SVNC, Contronic, Brazil), introduced to the least
symptomatic side, according to information obtained from
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each patient. If patients failed to report which position was
responsible for triggering vertigo, the test started on the right
side. Hence, the side that should be treated by CRM was
identified.We observed eyemovement for 1minute in search
of nystagmus and the patient was asked about the presence of
vertigo. The same procedure was repeated with the head
rotated to the other side. To confirm the involvement of the
posterior semicircular canal, nystagmus should last less than
one minute and be of the superior torsional type for canal-
ithiasis cases; and one minute or slightly more for cupuloli-
thiasis.22–24Caseswhere dizziness during testingwas present
with or without positional nystagmus association were
accepted. We conducted the Epley maneuver in accordance
with the description of Epley (1992), but none of the patients
received premedication prior to treatment or appliedmastoid
bone vibration.25,26 CRM was performed up to 3 times in the
same session if signs and symptoms persisted.22,23 Patients
were warned that treatment could cause dizziness and nau-
sea prior to eachmaneuver and theywere asked to relax their
neck muscles to prevent injury to the area. Orientations were
given after completing the maneuvers. Next, CRM seniors
were instructed to avoid rotation and extreme flexion-exten-
sion head movements, to avoid lying down on the affected
side for 48 hours, and to elevate the head of the bed while
sleeping for 24 hours.26 The medical assistant consented to
suspend the anti-vertigo and anti-emetic preparations a
week before the start of treatment.

After oneweek (T1), the seniors performed the same initial
evaluation protocol, and those who had positive Dix-Hallpike
test underwent CRM again, in addition to VR protocol for
seniors belonging to the EG. The same happened at five (T5),
nine (T9) and thirteen (T13) weeks after the initial assess-
ment, totaling 5 assessments. The subjects of the EG per-
formed customized VR based on other publications in the
field,27,28 twice a week for a period of twelve weeks, super-
vised by trained physiotherapists. The sessions lasted an
average of 50 minutes. The main deficits and functional
limitations were identified in the initial assessment and the
prescribed exercises were addressed to specific problems of
the elderly.29 In customized exercise programs, the therapist
regularly assesses the patient’s progress and promotes feed-
back to the patient about the proper way to carry out the
exercises. It is believed that this type of exercise increases
patient adherence to treatment.30

VR included adaptation exercises (VORx1) and vestibular
habituation (head and trunk repeated movements), static and
dynamic balance training, and lower limb muscle strengthen-
ing exercises. The exercise program aimed to stimulate the
vestibular system and promote sensory recalibration. During
VR, therapists supervised exercises to ensure proper head and
body movement for enhanced results (according to the habit-
uation precepts) and monitored wrong posture, promoting
greater patient safety.27,28 For each prescribed exercise, a
universal series containing 10 modifiers and progression
patterns was followed to achieve the most challenging exer-
cises. Formore information, please see the detailed description
previously published.27 Participants were instructed to report
all complaints (for example dizziness, nausea, or pain) during

or after the exercises, which justified modifying the exercises,
and to not do anyother physical activity during the study. They
were also encouraged to perform the exercises described in a
booklet at home once a day.

Statistical Analysis
The normality of the data was analyzed using the Shapiro-
Wilk test. Fisher’s exact test was used to analyze the differ-
ences between groups at baseline regarding the distribution
of sex, physical exercises performance and the presence of
nystagmus, while the Mann-Whitney test was used to ana-
lyze differences between groups according to age, number of
comorbidities, medication and dizziness time onset.

We analyzed the differences between groups regarding
numerical results obtained at baseline (T0), one (T1), five (T5),
nine (T9), and thirteen (T13) weeks using the Mann-Whitney
test. Fisher’s exact test was also used for dichotomous vari-
ables (positive or negative Dix-Hallpike and recurrence). We
used the non-parametric Friedman test to elucidate the
differences in repeated intragroup measurements over
time. We used the Wilcoxon test to compare intragroup
improvement.We performed all statistical tests using version
20.0 of the Statistical Package for Social Sciences (SPSS) with
statistical significance set at p < 0.05.

Result

Fourteen subjects were randomly allocated to one of the two
groups. In the experimental group, 6 women (6/7, 85.7%) and 1
man (1/7, 14.3%) with a median age of 69 years (65–78)
underwent CRMwhenever necessary and VR for thirteenweeks
whereas, fivewomen (5/7, 71.4%) and 2men (2/7, 28.6%) with a
median age of 73 years (65–76) received only CRM in the control
group. The research flowchart is shown in ►Fig. 1.

There were no statistical differences between groups at
baseline for BPPV sociodemographic and clinical character-
istics (p < 0.05). BodyMass Index (p ¼ 0.720), dizziness time
onset (p ¼ 0.169), presence of tinnitus (p ¼ 1.000), presence
of nystagmus (p ¼ 1.000), number ofmedications used by the
elderly (p ¼ 0.386), as well as the number of comorbidities
(p ¼ 1.000) were also statistically similar for both groups at
baseline. The median for the number of comorbidities in the
experimental group was 4 (3–6) and 4 (2–6) in the control
group. The median number of drugs used was 3 (1–6) in the
experimental group and 3 (3–7) in the control group. Other
clinical characteristics of seniors participating in the study are
presented in ►Table 1.

In assessing the “positive to negative” Dix-Hallpike test, it
was observed that all seniors in the EG obtained negative
results after 13 weeks. In contrast, the CG showed treatment
failure in 2/7 (28.6%) patients. Though, there was no differ-
ence (p > 0.05) between both groups throughout the testing
period (►Fig. 2).

Regarding the number of maneuvers performed in each
session, we found no differences between the groups at
baseline (T0), first (T1), fifth (T5), ninth (T9), and thirteenth
(T13) week of assessment (p > 0.05). Only in the EG it is
possible to observe significant improvement gradient, with a
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progressive decrease in the number of maneuvers necessary
for the treatment (►Table 2).

Two patients (2/7, 28.3%) in the control group and 1 (1/7,
14.7%) in the experimental group had recurrence of BPPV in
the 13-week period. However, this fact did not favor the
statistically significant difference between groups
(p ¼ 1.000). Among the seniors who had recurrence, Senior
1 had bilateral BPPV, hypertension as a risk factor for the
disease, and used 6 daily medications. Senior 6 had diabetes
as a risk factor and used 3 daily medications. Senior 8 had
secondary BPPV and remained feeling dizziness (floating
sensation) after 13 weeks. There were no adverse events or
complications of treatment, such as posterior canal BPPV
being converted to horizontal canal BPPV.

Discussion

Vestibular dysfunction is a major cause of dizziness in the
elderly and represents 40–50% of the causes of dizziness in

elderly patients referred to the otorhinolaryngologist. It is
also described as an important differential diagnosis when
the elderly falls without apparent cause.30 Chronically dizzy
elderly have 53.3% of falls per year,31 and, although vertigo
corresponds to 25% of falls, it is separately disclosed as the
most common cause.7 In a recent cohort study,32 it was
observed that BPPV elderly patients exhibited 1.14-fold
higher risk to fracture compared with healthy elderly,
when adjusted for age, sex, and comorbidities.

Non-pharmacological alternatives for the treatment of
BPPV, including CRM, represent an important therapeutic
opportunity for not presenting risks of adverse effects usually
present in the elderly that use pharmacological products. The
treatment may be associated with VR, which includes vestib-
ular adaptation, habituation, and substitution exercises,
associatedwith a set of procedures linked to changes in habits
and postural improvement,21,30,33 despite the lack of sub-
stantial scientific evidence that VR enhances the effect of CRM
or provides any benefit whatsoever.13,14
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Fig. 1 Flowchart of the study. CRM, Canalith Repositioning Maneuvers; VR, Vestibular Rehabilitation.
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Our findings revealed that negative Dix-Hallpike test results or
number ofmaneuvers to achieve it over the 13weekswere not
significantly different regardless of patients having performed
additional VR therapy. However, it is important to mention
that all patients in the EG obtained negative test results with
consequent remission of vertigo after treatment with addi-
tional VR, unlike in the control group, which was unsuccessful
with two seniors. It might be suggested that these findings
occurred due to the habitual performance of exercises incor-
porated into the VR program. Previous studies23,34 that per-
formed vestibular habituation exercises in patients who had
persistent BPPV symptoms after treatment through CRM
reported good results with this combination therapy.

BPPV recurrence is set at 1.7-fold higher risk in elderly
patientswith BPPV than in younger individuals sufferingwith
the same disease.35 In this study, the prevalence of symptoms
recurrence over the 13-week follow-up was 21.4%, corrobo-
rating with Dorigueto et al.34 In the literature, however, the
recurrence rate variability shows a result of 26%34 to 50%,36,37

which can be explained by the difference in time and patient
follow-up mode. Choi et al38 observed that patients with
BPPV presenting recurrence needed longer follow-up and
CRM treatment periods when compared with groups that
achieved rapid remission or symptom persistence.

Of the three seniors who presented recurrence in this
study, one had hypertension and one had associated osteoar-
thritis and diabetes. A recent multicenter study11 demon-
strated that the association between two or more
comorbidities such as hypertension, diabetes, and osteoar-
thritis are able to significantly influence the number of BPPV
recurrences and that osteoporosis is associated with a higher
risk for such condition. Since this was a study conducted with
elderly who have more comorbidities than the general popu-
lation,39 the likelihood of recurrence is higher because these
associated diseases, recognized as BPPV triggers, are more
present in such individuals.

BPPV can recur when secondary to some neurological or
otological event. In this study, the only senior who had
secondary BPPV (which was due to prolonged bed rest
from being in a coma, also considered a triggering event to
BPPV)40 had recurrence. Cases of recurrence and persistence
of BPPVmostly result from the idiopathic form of the disease.
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Additionally, individuals suffering from secondary BPPV are
more likely to present vertigo symptoms for a longer time,
and even after dizziness remission, may have disease
recurrence.38,41

It was found that more than half of the elderly were
suffering from hypertension, hypercholesterolemia, and ar-
thritis, and that most also had osteoporosis and diabetes.
Patients with BPPV have more vascular risk factors when
compared with patients suffering from other vestibular dis-
eases.42,43 Furthermore, elderly patients with BPPV have 1.3-
fold higher risk, adjusted by age and sex, to develop acute
ischemic stroke than seniors who do not have the disease.44

Cardiovascular, metabolic, and osteoarticular diseases, and
osteoporosis are risk factors for the onset of BPPV, and may
also be related to its genesis.7,45–47

A considerable number of comorbidities per elderly was
found. This may explain the low resolution of the symptom-
atology, since most of the surveyed elderly suffer from
comorbidities that directly interfere with dizziness symp-
toms. The greater the number of associated diseases, the
greater the risk for dizziness, especially if that number is
greater than three.48,49 The high number of associated dis-
eases may be related to the fact that some seniors improved
the vertigo symptom related to BPPV, but remain feeling
another type of dizziness. This occurred in five patients in
this study (35.7%). Those participants remained with floating
sensation dizziness even after a negative Dix-Hallpike test.
The low number of subjects involved in the study can be
considered as a potential limitation on the extrapolation of
results found. However, the form of selection, and type
(randomized controlled clinical trial) are considered
strengths of the study. The findings of the intervention and
its clinical implications must bewisely considered for making
therapeutic decisions in elderly patients with BPPV. Despite
the fact that we did not find differences between groups, VR
should be considered as an important adjuvant therapeutic
tool, since the consequences arising out of BPPV such as falls
and fractures in the elderly can be potentially avoided
through CRM associated with postural balance training ex-
ercises.32 We suggest further studies to evaluate the effec-
tiveness of VR with larger sample sizes and longer-term
follow-up, as vestibular functions may be influenced by
confounding factors, which may cause a change in the health
status of the elderly throughout treatment.

Conclusion

In the present study, elderly patients with BPPV were mostly
women and had a considerable number of comorbidities. The
findings suggest that “positive to negative” Dix-Hallpike test,
BPPV recurrence, and the number of maneuvers to achieve
negative results were not influenced by additional VR to CRM
in the elderly with chronic BPPV.
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