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INTRODUCTION
Dizziness, vertigo, and imbalance are medical conditions that elderly people frequently complain of [1]. These conditions give rise to 
immobility and limitations in daily activities for them [1, 2]. In addition, especially in this population, dizziness is an important risk fac-
tor for morbidity related to falls and serious injuries [2]. A peripheral vestibular disorder or a central neurological problem may cause 
dizziness, but peripheral causes are more common with age [3]. The incidence of dizziness increases with age, and its prevalence 
varies from 36% to 45% in the elderly population [4, 5]. One of the most common medical conditions that cause peripheral dizziness 
in elderly patients (42%) is benign paroxysmal positional vertigo (BPPV) [6].

BPPV is diagnosed by the characteristic anamnesis and nystagmus using provocation tests [7]. In some cases, even though patients 
reporting dizziness have a characteristic history of BPPV, nystagmus may not be observed during the Dix-Hallpike maneuver. In 
these cases, repetition of the Dix-Hallpike maneuver at different times and use of the supine roll maneuver have been recommend-
ed to evaluate horizontal canal BPPV (h-BPPV) [7]. If there is an absence of nystagmus and presence of vertigo during the provocative 
maneuver with a positive history for BPPV, this phenomenon is called “subjective BPPV” (S-BPPV) [8]. Patients with S-BPPV constitute 
12%-48% of the total number of BPPV cases [9, 10]. The Epley maneuver is recommended for the treatment of both of S-BPPV and 
objective posterior canal BPPV (p-BPPV) [8, 11].

This prospective randomized study aimed to evaluate the efficacy of the Epley maneuver on the quality of life in elderly patients 
with a positive history of BPPV but without any observable nystagmus during the Dix-Hallpike test.

OBJECTIVES: This study aimed to evaluate the efficacy of the repositioning maneuver on quality of life in elderly patients with dizziness and/or 
vertigo.

MATERIALS and METHODS: This controlled, prospective randomized clinical trial was conducted in elderly patients aged 65 years and above with 
a positive history of benign paroxysmal positional vertigo (BPPV), presence of vertigo, and no observable nystagmus during the Dix-Hallpike test, 
so-called Subjective BPPV (S-BPPV). Individuals were evaluated by visual analog scale (VAS) and dizziness handicap inventory (DHI). Groups were 
defined as treatment (treated with Epley maneuver bilaterally) or no treatment control (no treatment modality or canalith repositioning maneu-
ver). Ten days after the first assessment, all patients were reassessed using VAS and DHI.

RESULTS: A total of 50 patients were randomized into two groups: 25 to the treatment group, and 25 to the control group. No significant differ-
ences were observed for baseline VAS and total DHI scores between the groups (p=0.636, p=0.846, respectively). On the other hand, after the 
reassessment, VAS and total DHI scores were both significantly reduced in the treatment group (p<0.001, p<0.001, respectively), but no reduction 
in either score was found in the control group (p=0.216, p=0.731, respectively).

CONCLUSION: This study showed that elderly patients with S-BPPV benefit from the Epley maneuver, in particular global and disease-specific 
quality of life.
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MATERIALS AND METHODS
This clinical trial enrolled elderly patients aged 65 years and above 
with dizziness or vertigo and with diagnosed anamnesis [(i) rotatory 
dizziness or vertigo triggered by head position, (ii) occurs with short 
latency and with duration of vertigo less than a minute, (iii) no rela-
tionship between cochlear symptoms and dizziness or vertigo, (iv) no 
additional neurologic symptoms or central nervous system disorder]. 
The presence of vertigo and absence of detectable nystagmus during 
the Dix-Hallpike maneuver indicated S-BPPV. All patients underwent 
the bilateral supine roll test to exclude h-BPPV as recommended in 
guidelines for BPPV [7].

The following patients were excluded from the study: patients with 
cochlear symptoms related to vertigo or dizziness, with a history of 
previously diagnosed BPPV or other peripheral vestibular disorders, 
positive supine roll test, more vertiginous symptoms during the su-
pine roll test other than the Dix-Hallpike test, taking any anti-ver-
tiginous drugs, patients with abnormal findings of the ear such as 
infection, tympanic membrane perforation, cholesteatoma, or tu-
mor, vertebrobasilar insufficiency, central nervous system diseases, 
abnormal intracranial findings fromof magnetic resonance imaging 
(MRI), limited cervical and head movements, cervical neurological 
symptoms, uncontrolled systemic diseases, or patients who were un-

able to communicate, for example, understanding and responding to 
verbal commands. This study was conducted as a single-center, pro-
spective, randomized, and controlled trial. The local ethics commit-
tee approved this study (No. 20.478.486). This study was performed 
according to the principles of the Declaration of Helsinki. Informed 
written consent was obtained from the subjects.

Elderly patients with the abovementioned symptoms for study in-
clusion underwent a complete otorhinolaryngological examination 
by an otorhinolaryngologist and neurological examination by a 
neurologist. All patients underwent MRI to exclude central nervous 
disorders. In the study, all maneuvers were performed by the same 
physician. If there was no observable nystagmus during the Dix-Hall-
pike maneuver and supine roll test performed bilaterally with Frenzel 
glasses, the patients were randomized into two groups: the treat-
ment group (the Epley maneuver was performed bilaterally), and the 
no treatment control group (the Epley maneuver or other canalith re-
positioning maneuvers were not performed). We did not identify any 
affected side, and repositioning maneuvers were applied on both 
sides in the treatment group. All patients were evaluated by visual 
analog scale (VAS) and dizziness handicap inventory (DHI) on day 1 
before the physical examination and again 10 days after the first visit. 
Global quality of life of patients assessed by VAS ranged from 0 (best) 

Figure 1. Flow chart for this study.
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to 10 (worst) [12]. The Turkish version of the DHI used in the study had 
been adapted and validated previously [13]. The DHI is a widely used 
validated scale to assess the extent of disability of patients with verti-
go. It consists of 25 questions and 3 subscales that evaluate physical 
(DHI-P, 7 items), emotional (DHI-E, 9 items), and functional (DHI-F 9 
items) outcomes of patients. The total score of the DHI can vary be-
tween 0 (no disability) and 100 (severe disability) [14].

Statistical Analysis
The data were analyzed and processed using a statistical software 
(SPSS for Mac v.20.0; SPSS Inc., Chicago, IL, USA). We determined that 
at least 22 patients in each group should be enrolled to achieve a 
power of 85%, allowing for a type I error of 0.05 and effect size of 
0.95. Allowing for %10 loss to follow-up, 25 patients per group were 
needed. Quantitative variables were summarized as mean±SD. 
The chi-square test was used to compare categorical variables. The 
Mann-Whitney U-test and Wilcoxon test were used with the level of 
significance set at p<0.05. 

RESULTS
A total of 63 patients were assessed for inclusion in the study, and 
13 patients were excluded as they did not meet the inclusion cri-
teria. Fifty individuals with dizziness and vertigo complaints were 
enrolled in the study and randomized into 25 treatment group 
subjects and 25 control group subjects. Figure 1 shows a “Con-
solidated Standards of Reporting Trials” (CONSORT) flow chart for 
the study. The mean ages of patients in the treatment group and 
control group were 70.2±5.15 and 71.8±6.09 years, respectively 
(Table 1). The patients in both groups were similar in terms of age 
and sex (p=0.344, p=0.544, respectively). Table 1 includes all char-
acteristics of the treatment and control groups including VAS and 
DHI scores.

VAS and total DHI scores at the start of the study were not statisti-
cally significantly different between the treatment group and con-
trol group (p=0.636, p=0.846; respectively, Table 1). Table 2 shows 
that the VAS, total, and subscale DHI scores (DHI-P, DHI-E, and DHI-F) 

Table 1. Demographics of treatment and control groups with dizziness or vertigo

   Treatment group Control group p

Sex, n (F/M)   25 (16/9) 25 (18/7) 0.544

Age, mean±SD, years   70.2±5.15 71.8±6.09 0.344

VAS score, mean±SD   7.5±1.92 7.8±1.69 0.636

DHI score, mean±SD                                                         Total  51±25.79 50.5±25.03 0.846

 Subscale Physical score 17±8.53 17.8±8.22 0.784

  Emotional score 13.8±8.82 12.4±10.03 0.546

  Functional score 20.2±11.11 20.6±9.57 0.922

DHI: Dizziness Handicap Inventory; VAS: Visual Analog Scale.

Table 3. Comparison of improvement in VAS and DHI scores between treatment and control groups

   Treatment group Control group p

Improvement in VAS score, mean±SD   1.2±1.3 0.3±1.21 0.024

Improvement in DHI score, mean±SD                                             Total DHI score  10.8±11.5 2±10 0.003

 Subscale Physical score 3.5±3.84 1.4±4.31 0.025

  Emotional score 3.2±4.12 −0.72±2.64 <0.001

  Functional score 4.6±4.92 1.28±5.22 0.013

DHI: Dizziness Handicap Inventory; VAS: Visual Analog Scale.

Table 2. VAS and DHI scores at the time of the first and second assessments in the treatment and control groups

    Treatment group   Control group

   First assessment Second assessment p First assessment Second assessment p

VAS score, mean±SD   7.5±1.92 6.3±2.11 <0.001 7.8±1.69 7.5±1.53 0.216

DHI score, mean±SD                          Total  51±25.79 40.6±23.21 <0.001 50.5±25.03 48.5±21.29 0.731

 Subscale Physical 17±8.53 13.8±7.68 0.001 17.8±8.22 16.5±7.62 0.169

  Emotional 13.8±8.82 11±8.21 0.003 12.4±10.03 13±8.66 0.311

  Functional 20.2±11.11 16±9.63 0.001 20.6±9.57 19.4±8.48 0.292

DHI: Dizziness Handicap Inventory; VAS: Visual Analog Scale.
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statistically significantly improved after the Epley maneuver (VAS1st-

Visit=7.5±1.92, VAS2ndVisit=6.3±2.11, p<0.001; Total-DHI1stVisit=51±25.79, 
Total-DHI2ndVisit=40.6±23.21, p<0.001; DHI-P1stVisit=17±8.53, DHI-P2nd-

Visit=13.8±7.68, p=0.001; DHI-E1stVisit=13.8±8.82, DHI-E2ndVisit=11±8.21, 
p=0.003; DHI-F1stVisit=20.2±11.11, DHI-F2ndVisit=16±9.63, p=0.001). On 
the other hand, in the control group, no significant difference was 
observed between VAS, total, and subscale DHI scores for the first 
and second visits (VAS1stVisit=7.8±1.69, VAS2ndVisit=7.5±1.53, p=0.216; 
Total-DHI1stVisit=50.5±25.03, Total-DHI2ndVisit=48.5±21.29, p=0.731; 
DHI-P1stVisit=17.8±8.22, DHI-P2ndVisit=16.5±7.62, p=0.169; DHI-E1stVis-

it=12.4±10.03, DHI-E2ndVisit=13±8.66, p=0.311; DHI-F1stVisit=20.6±9.57, 
DHI-F2ndVisit=19.4±8.48, p=0.292). In addition, significant improve-
ments were observed in VAS and total DHI scores in patients who un-
derwent the Epley maneuver compared to those in the control group 
as shown in Table 3 (p=0.024, p=0.003, respectively). 

DISCUSSION
Dizziness and/or vertigo induce falls in elderly adults. Fracture or se-
vere head injury is observed in 10%-15% of falls and is responsible for 
more than 90% of hip fractures [15, 16]. BPPV is the underlying cause for 
more than one-third of elderly patients who visit neuro-otology clinics 
with dizziness/vertigo [6]. Nystagmus might not be observed during 
the Dix-Hallpike test in some patients with a positive BPPV history. 

Perhaps the most important of the possible results of these obser-
vations is that the positive predictive value of the Dix-Hallpike test is 
over 80%, while the negative predictive value is about 50% [17]. It has 
been shown in the literature that characteristics of otoconia such as 
smaller size and smaller amounts affect latent period, severity, dura-
tion, and presence of nystagmus [18, 19]. In addition, separated otoco-
nia particles create more severe nystagmus than clumped particles 
[20]. Osteoporotic changes closely related to BPPV might alter the 
properties of otoconia and lead to changes in the nature of the nys-
tagmus expected to be observed in elderly patients with BPPV [21]. As 
a result of the abovementioned changes, adequate and strong sig-
nals might be generated for vertiginous symptoms, and at the same 
time, absence of signals at a sufficiently strong level for stimulation 
of the vestibulo-ocular pathway might also occur in these cases and 
with no observable nystagmus [22].

The treatment of BPPV can be divided into canalith repositioning ma-
neuvers and vestibular rehabilitation [7]. In p-BPPV, the recommended 
treatment modality is the Epley maneuver, according to the guidelines 
for BPPV [7]; and it has been found to be more effective than vestibu-
lar rehabilitation indicated as a second option [23]. In geriatric patients 
with p-BPPV, additional vestibular rehabilitation along with the Epley 
maneuver did not have any effect on BPPV recurrence compared to 
using only the Epley maneuver [24]. In addition, the Epley maneuver had 
positive effects on the quality of life in elderly patients with p-BPPV. 
Total DHI, subscale DHI, and VAS scores were significantly ameliorated 
seven days after the Epley maneuver in elderly patients with p-BPPV; 
however, those patients also received anti-vertiginous medications 
during the assessment [25]. In elderly patients with p-BPPV evaluated 30 
days after the Epley maneuver using a 36-item Short Form Health Sur-
vey and a short form of the DHI (S-DHI, a screening version of the DHI), 
total scores of the S-DHI were significantly reduced [26]. In that study, 
role physical, body pain, vitality, social functioning, and mental health 
scores were significantly decreased, but no difference was observed 

in scores of physical functioning, general health, and role emotional 
[26]. Van der Zaag-Loonen et al. [27] stated that there was no difference 
in baseline DHI scores in elderly patients with p-BPPV vs patients with 
S-BPPV. DHI scores of p-BBPV decreased after the Epley maneuver; 
however, no data on the outcomes of S-BPPV patients were shared in 
that study. In this study, global quality of life in elderly patients with 
S-BPPV was assessed by VAS, and its score was significantly ameliorat-
ed in the treatment group; on the other hand, no score changes were 
observed in the no treatment control group.

As mentioned above, the Epley maneuver had positive effects on 
quality of life in elderly patients with p-BPPV. On the other hand, our 
literature survey showed that there has been no study that evaluated 
the efficacy of the Epley maneuver on quality of life in only elderly pa-
tients with S-BPPV. However, in a study in which patients with S-BPPV 
were evaluated in all age groups, the Epley maneuver significantly 
reduced the DHI scores, and the maneuver showed similar improve-
ments in patients with either p-BPPV or S-BPPV; however, in that 
study, individuals did not undergo the supine roll test, and S-BPPV 
was diagnosed with latent onset of vertigo [28]. Other canalith repo-
sitioning maneuvers were also shown to be effective in treating ver-
tiginous symptoms in patients with S-BPPV; however, both of these 
studies focused on posterior canal diseases and were evaluated with 
only the Dix-Hallpike test [22, 29]. Furthermore, canalith repositioning 
procedures had similar therapeutic effects in patients with S-BPPV 
and BPPV of all ages who underwent the Dix-Hallpike and supine roll 
tests; however, nystagmus was evaluated by naked-eye assessment 
in that study [30]. Weider et al. [10] showed that the one-year cure rate 
was 56% in patients with S-BPPV who underwent canalith reposition-
ing maneuvers; and the possible cause of that lower rate (compared 
to the cure rate of the Epley maneuver in patients with BPPV) might 
be vestibular atelectasis or another disease. 

In this study, similar to the abovementioned results, the Epley ma-
neuver ameliorated the patients’ global and disease-specific quality 
of life, and total and subscale DHI scores were significantly decreased 
in the short term in elderly patients with S-BPPV. In our study, nystag-
mus was assessed by Frenzel lenses, which is a more sensitive meth-
od than naked-eye examination. Canalith repositioning maneuvers 
such as the Epley or Semont maneuvers were also recommended 
in the treatment of S-BPPV [8]. In particular, if BPPV is considered to 
be present in elderly patients with a positive history of BPPV but not 
nystagmus, canalith repositioning maneuvers should be immediate-
ly performed to prevent morbidity because, in untreated BPPV cases, 
spontaneous resolution might start within one month [23, 31]. 

CONCLUSION
To the best of our knowledge, this is the first study in which the effi-
cacy of the Epley maneuver on quality of life in elderly patients with 
S-BPPV has been analyzed. It showed that the Epley maneuver had 
positive effects on quality of life in elderly patients with a positive his-
tory of BPPV and no observable nystagmus during the Dix-Hallpike 
and supine roll tests. In addition, this study suggested that this treat-
ment modality could not only improve the quality of life in elderly 
patients but also prevent BPPV-related morbidities.

Ethics Committee Approval: Ethics Committee Approval was received for this 
study from the Ethics Committee of Manisa Celal Bayar University (26.07.2017-
20.478.486).
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