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Abstract: Background: Vertigo, commonly caused by vestibular dysfunction, can significantly impact daily functioning. Benign 

Paroxysmal Positional Vertigo (BPPV) is a leading cause and is typically managed with Brandt-Daroff exercises. However, patients often 

continue to experience symptoms, particularly when cognitive aspects such as attention and coordination are not addressed. Dual-task 

training, which integrates cognitive and physical demands, has demonstrated benefits in neurological rehabilitation but has not been 

widely explored in the context of vertigo. Need for Study: There is an increasing need for rehabilitation strategies that target both vestibular 

and cognitive components in vertigo patients. Combining gaze stabilization exercises with dual-task training may improve therapeutic 

outcomes. This study aims to assess the effectiveness of dual-task gaze stabilization exercises alongside Brandt-Daroff exercises in 

reducing symptoms and improving functional recovery in vertigo patients. Objective: The objective was to evaluate the impact of dual-task 

gaze stabilization exercises combined with Brandt-Daroff exercises on vertigo severity, balance, and overall functional recovery in patients 

with vestibular disorders. Methodology: This case series involved five participants with vertigo, treated over a 4-week period. The 

intervention included dual-task gaze stabilization exercises along with Brandt-Daroff exercises. Outcome measures included the Dix-

Hallpike test, Dizziness Handicap Inventory (DHI), Sitting Balance Scale, Berg Balance Scale, and Visual Analog Scale for Quality of 

Life with Vertigo. Results:  Significant improvements were observed across all measures. The DHI score decreased from 26.4 ± 12.75 (pre-

test) to 12.8 ± 13.16 (post-test). The Dix-Hallpike test score improved from 15 ± 8.6 (pre-test) to 4.26 ± 4.3 (post-test). Sitting Balance Scale 

scores increased from 38.2 ± 5.7 (pre-test) to 41 ± 5.05 (post-test), indicating improved balance. The Visual Analog Scale for Quality of 

Life with Vertigo decreased from 5.34 ± 1.68 (pre-test) to 3.04 ± 0.95 (post-test), reflecting a significant improvement in quality of life.  

Conclusion: The combination of dual-task gaze stabilization exercises and Brandt-Daroff exercises is an effective rehabilitation approach, 

offering superior outcomes in vertigo patients compared to traditional therapy alone. 
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1. Introduction  
 

Vertigo paroxysms brought on by head position changes in the 

direction of gravity are the hallmark of benign paroxysmal 

positional vertigo (BPPV) [1]. Degenerated otoconia 

migrates into the semicircular canals, causing them to become 

sensitive to head motion, which explains BPPV [2]. BPPV, 

with a lifetime prevalence of 2.4%, a 1-year prevalence of 

1.6%, and a 1-year incidence of 0.6%, is the most prevalent 

cause of dizziness/vertigo in the globe [3]. 24.1% of hospital 

visits attributed to vertigo/dizziness are caused by BPPV [4]. 

With a peak incidence in their sixties and a women-to-men 

ratio of 2.4:1, BPPV is most frequent among older women 

[4]. BPPV recurrences are common [5, 6], with a 15–20% 

yearly recurrence rate [7, 8]. 

 

BPPV is a peripheral vestibular system mechanical disorder 

characterized by recurrent short-lived (less than one minute) 

episodes of positional vertigo due to calcium carbonate 

(otoconia) crystals that either [9] stick to the cupula and cause 

it to become sensitive to gravity (cupulolithasis) [10], or 

become dislodged from the utricle and travel into the 

semicircular canals (canalithasis) [11]. With 80–90% of 

cases, posterior canal BPPV (PC BPPV) is the most 

frequently affected canal. Horizontal canal BPPV (HC 

BPPV) is next most common (5–15%), and anterior canal 

BPPV (AC BPPV)  

is the least common (1–2%) [12, 13, 14]. 

       

The diagnostic criteria for BPPV were established by the 

Barany Society in the International Classification of  

Vestibular Disorders (ICVD) [15]. These criteria include the 

characteristic positional nystagmus elicited by each positional 

maneuver according to the subtype and affected ear, as well 

as recurrent attacks of positional vertigo/dizziness provoked 

by position changes [15]. It is possible to use a pillow beneath 

the shoulders during the Dix-Hallpike maneuver for PC-

BPPV diagnosis rather than extending the patient's neck 

approximately 30° below the table [16]. 

 

This modified method might be helpful for individuals who 

have trouble relaxing their neck or have limited range of 

motion in a clinical setting. The direction and relative 

intensity of the horizontal nystagmus brought on by head-

turning when supine is used to identify HC-BPPV. The 

nystagmus beating toward the lesion side is larger than that 

toward the healthy side in both the canalolithiatic and 

cupulolithiatic kinds of HC-BPPV [1]. In patients with HC-

BPPV, bedside lateralization accuracy of the afflicted side is 

adequate when the nystagmus asymmetry is more than 30% 

[17]. The direction of nystagmus caused by laying down or 

bending the head (bow and lean test) may help lateralize the 

affected side when the intensities of nystagmus triggered 
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during the supine head-rolling test are similar between the 

directions [18].  

 

While the head-bending nystagmus does the opposite, the 

lying-down nystagmus primarily beats away from the 

affected ear in geotropic HC-BPPV but beats toward the 

affected ear in the apogeotropic form [19]. During the bow-

and-lean test, patients with PC-BPPV may exhibit vertical 

nystagmus [20]. According to a recent study, almost half of 

the patients with HC-BPPV experience head-shaking 

nystagmus, which is similar to head-bending nystagmus and 

aids in lateralizing the affected side [21]. Head-shaking 

nystagmus is the nystagmus noticed after head oscillation at 

2-3 Hz in the horizontal plane for 20 cycles. 

 

When the above-mentioned positional maneuvers cause 

distinctive nystagmus, this observation serves as the gold 

standard for diagnosing and classifying BPPV subtype. A 

small number of studies, however, have examined the use of 

questionnaires in validating BPPV and classifying the 

subtypes [22] according to the features (duration, positional 

triggering, etc.) of the dizziness and the positional shifts that 

mostly cause it. [23]. A satisfactory sensitivity and specificity 

for the diagnosis of BPPV were demonstrated by a recent 

study examining this questionnaire approach [24]. 

 

The gold standard for treating BPPV during an attack has 

been determined to be the canalith repositioning procedure 

(CRP) [1, 25]. In 80% of cases, a single application of CRPs 

can result in the remission of symptoms and positional 

nystagmus [26], and in up to 92% of cases, a repeat 

application can [27]. A number of CRPs, such as head-

shaking and Gufoni's maneuvers for apogeotropic HC-BPPV 

barbecue rotation and Gufoni's maneuver for geotropic HC-

BPPV [27], and Epley and Semont movements for PC-BPPV, 

have demonstrated effectiveness in randomized controlled 

trials. A number of movements, such as the reversed Epley's 

[28] and Yacovino's motions, may be tried for AC-BPPV [60]. 

Patients with BPPV occasionally suffer from persistent 

vertigo after CRPs. In these instances, the residual otolithic 

debris may be located in the distal portion of the PC, and the 

patients may show positional downbeat nystagmus due to 

migration of the debris toward the ampulla during the 

positioning [29]. In this instance, repetition of CRPs may help 

treat the residual vertigo. 

 

Gaze stability exercises: The treatment tool known as 

vestibular rehabilitation is predicated on the central principles 

of. Neuroplasticity, often referred to as substitution, 

habituation, and adaptation, is what encourages vestibular 

compensation[30]. The vestibulo-ocular reflex degeneration 

that lowers the visual VOR gain [31]. is one of the primary 

effects of the vestibular system's natural aging. Increased 

retinal slip and hence worse visual acuity during head 

movement will result from this reduction, which can be 

retrained using gaze stability exercises[32]. Vestibular 

adaptation and substitution exercises are types of gaze 

stability exercises. They enhance the way the vestibular and 

visual systems interact with head movements and promote 

equilibrium in situations where there are contradicting 

sensory inputs [33]. 

 

Brandt-Daroff exercises can assist individuals with BPPV 

cease experiencing dizzy spells. The reasons behind the 

exercises' effectiveness are unclear. There is evidence to 

suggest that the exercises assist in moving the loose crystals 

that initially caused the dizziness. On the other hand, 

additional data indicates that experiencing dizziness 

repeatedly lessens its severity. There are most of literature 

present which depends on the different type of maneuvers 

which are useful for treatment of vertigo. No studies have 

evaluated the effects of gaze stabilization exercise along with 

brandt daroff exercise Hence the goal of this study is to  Effect 

of Dual task Gaze Stabilization exercise along with Brandt-

Daroff exercise on Vertigo Patient. 

 

2. Methodology 
 

A case series was conducted on department of Neuro-

physiotherapy, Dr. A. P. J Abdul Kalam college of 

physiotherapy, Loni and Department of ENT, Loni. 5 vertigo 

patients were assessed between March 2024 to September 

2024. Research ethics approval was obtained from 

Institutional ethical committee of Pravara Institute of medical 

sciences Loni. four-week treatment period 4 days per week 

treatment protocol were given to patient. 

 

Inclusion: 

1) Age between 18 – 70 years 

2) Gender - Both Male and Female 

3) Peripheral vertigo 

4) Diagnosed By ENT And Medicine Specialist 

5) History of tinnitus 

6) Difficulty in walking and standing 

7) Participants willing to participate. 

 

Exclusion: 

1) Other neurological conditions (Parkinson’s disease, 

multiple sclerosis etc.) 

2) Hemodynamically unstable. 

3) Hearing Deficit 

4) Ear infection 

5) History of facial and ear pain 

6) Hisory of traumatic and non-traumatic cause 

7) History of cold and sore throat 

8) Recent surgery of eye and ear 

9) Participants not willing to participate. 

 

3. Description of Outcome 
 

1) Dizziness Handicap Inventory: 

The patient is asked to answer each question as it pertains to 

dizziness or unsteadiness problems, specifically considering 

their condition during the last month. Questions are designed 

to incorporate functional (F), physical (P), and emotional (E) 

impacts on disability. To each item, the following scores can 

be assigned: No=0 Sometimes=2 Yes=4 scores: Scores 

greater than 10 points should be referred to balance specialists 

for further evaluation. 16-34 Points (mild handicap) 36-52 

Points (moderate handicap) 54+ Points (severe handicap) [34] 

 

2) Dix-Hallpike Test: 

It is considered to be the gold standard for diagnosing 

posterior canal BPPVthe procedure was administered as 
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follows: the patient was seated on the end of the examination 

table. The head was turned 45- toward the side being tested. 

The patient was quickly lowered into the supine position so 

that the head was hanging over the edge of the table reaching 

an angle of 30- to the horizontal. If symptomatic for BPPV, 

this maneuver would have reproduced symptoms of vertigo, 

and the patient’s eyes were observed for nystagmus 

(involuntary rhythmic rotary oscillation of the eyes) in the 

direction of the affected side. The nystagmus in head down 

position would have beat toward the undermost ear and lasted 

for a duration of 10-30 seconds. The patient was then brought 

up to the seated position, and the eyes were observed for 

reversal of the nystagmus  lasting a shorter duration.[34] 

 

3) Sitting Balance Scale: 

11 item ordinal scale test used to assess individuals who are 

primarily non ambulatory. Able to be used for a variety of 

conditions, including those who are frail and have chronic 

conditions. Stopwatch, 2 lb. cuff weight, pen, 12inch ruler, 

slipper, Physician Desk Reference (PDR) or other stable 

object 3 to 3.5 inches in height, clipboard, 15”x15”x15” foam 

5-point ordinal scale, range 0-4. 0 indicates the lowest level 

of function and 4 the highest-level function Total score 

possible: 44 Interpretation: 43.17/44 healthy community 

dwelling older adults 34.41/44 those with pathologies 

requiring home health or nursing home residents. 

 

4) Berg Balance Scale for standing balance: 

Berg Balance Scale is a performance-based instrument that 

was originally developed by Berg to assess functional balance 

in older adults. BBS contains 14 items, each grading on a 5-

point Likert scale (0 to 4), representing different levels of 

difficulty. The BBS total score ranges from 0 to 56, with 

higher scores indicating a higher level of functional balance. 

Acceptable levels of intra- (ICC: 0.95) and inter-rater (ICC: 

0.93) reliability, with a moderate internal consistency 

(Cronbach’s alpha = 0.62) and high validity, were 

demonstrated for the Persian version of BBS.[35] 

 

5) Visual Analog Scale-Quality of Life with Vertigo  

A total of two questions were asked: (1) the impact of vertigo 

on daily life and Possible ratings were 0–10 points, with 0 

points indicating no effect and 10 points indicating complete 

inability to partake in normal activity and learning behavior. 

The two questions were scored separately, and the average 

score was taken. A score of 0–3 indicated a mild effect, 4–6 

indicated a moderate effect, and 7–10 indicated a severe 

effect. [36] 

 

4. Intervention 
 

It was 4-week protocol for 4 days per week for 45 min dual 

task gaze stabilization along with 5 min of Brandt-Daroff 

exercises were perform. After 3rd week Patient should 

Progress to uneven surface while performing the activities 

like sit to stand on Swiss ball or walking on the foam mat. 

Distance of the board and patient should be 20 feet (6 M). 

Object on the board should be large in size  If Patient is having 

power glasses it should be taken in consideration. 

 

 

 

 

4.1 Dual task Gaze stabilization 

 

While keeping eyes on target, move the head sideways 

keeping target in the focus. This slowly improve visual acuity 

and gaze stability. Exercise can be progressed from sitting to 

standing to walking and involves repeated eye and then head 

movement between target. 

 

4.1.1 Brandt-Daroff exercises 

Start sitting upright on the edge of the bed. Turn your head 45 

degrees to the left, or as far as is comfortable. Lie down on 

your right side. Remain in this position for 30 seconds or until 

any dizziness has subsided. Sit up and turn head back to center. 

Turn your head 45 degrees to the right, or as far as is 

comfortable. Lie down on your left side. Remain in this 

position for 30 seconds or until any dizziness has subsided. Sit 

up and turn head back to center. The exercises should be 

performed in a one set of 5 repetitions. They should be 

performed three times a day. 

 

Table 1.1: Dual Task gaze stabilization Exercise 
Sr. No Frequency Time Type 

A. Warm up 
10 rep X  

2 set 
5 min 

1) Neck flexion 

 2) Neck Extension 

 3) Neck Rotation 

B. In sitting 
10 Rep X  

2 Set 
10 min 

1) Horizontal and vertical 

neck movement while 

watching the black color 

target which printed on 

white paper 

2) Moving the target neck 

and eyes should be 

stabilize on object. 

C. Sitting to 

Standing 

10 Rep X  

2 Set 
5min 

1) Sit to stand while 

solving simple math 

problems in your head. this 

gaze should stabilize on the 

target 

D. In walking 

 

10 Rep X 

 2 Set 
10 min 

1) Walking 10m with 

counting the number of 

cards and watching straight 

on the black color target 

which printed on white 

paper 

2) Tandem walking 10m 

and target placed on the 

either side of the patient, 

watching the black color 

target which printed on 

white paper 

3) Obstacle walking 

watching straight on the 

black color target which 

printed on white paper 

E. During 

activity 

10 Rep X  

2 Set 
10 min 

1) Making ring stalk while 

answering simple question 

gaze should be stabilize on 

the target 

2)Lifting the wooden block 

with counting number and 

gaze should be stabilize on 

the target. 

F. Cool 

Down 

10 Sec Hold 

X 10 rep X 

 2 Set 

5 Min 
1) Neck Stretches 

2) Neck Isometrics 
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4.2 Description of the patient 

 

Table 1.2: Description of symptoms. 

S.  no Age Gender 

Diagnosed 

by ENT 

specialist 

Duration Symptoms 

1 25 M Yes 15 days 

Dizziness with 

movement 

Headache 

Tightness in 

Trapezius 

2 75 F Yes 2 days 

Dizziness 

Difficulty in 

maintaining 

balance 

3 41 F Yes 8 days 

Dizziness trigger on 

position change 

Headache 

4 54 M Yes 15 days Dizziness Tinnitus 

5 26 M Yes 5 days Dizziness Tinnitus 

 

Statistical Analysis 

The data obtained from the assessments were analyzed using 

the IBM SPSS 20.0 software program. Mean (X) and standard 

deviation (SD) were used for quantitative data, and 

qualitative data. The data’s compliance to normal distribution 

was evaluated by the parametric test one sample t test. 

however,  The Wilcoxon signed ranks, Mann-Whitney U, and 

chi square non-parametric tests were used. The paired-t test 

was used before and after treatment for intra-group 

comparisons of the collected data. The level of statistical 

significance was accepted as p<0.001 

 

 

 

5. Result 
 

A total of 5 individuals participated in this study (Fig. 1). As  

demonstrated in Table 1.2, the mean of age, height, and 

weight of the participants were calculated. Mean age and SD 

of the participant was 44.2±20.94, 2 Female and 3 Male were 

participated in this study, The average number of days with 

symptoms were 9 days ±5.87, Mean of Height 

(154.44±5.06),Weight (60.5±8.54) and BMI was 25.73±2.49. 

 

Table 1.3: Demographic Details 
Variable Score 

Age 44.2±20.94 

Gender Female =2 

Duration 9 days ±5.87 

Height 154.44±5.06 

Weight 60.5±8.54 

BMI 25.73±2.49 

 

 
Graph 1.1 Gender wise classification of Male and Female 

 

Table 1.4: Comparison of mean Pre and Post score of the all the outcome 
Outcome Pre-Score (Mean ± SD) Post Score (Mean ± SD) P value 

Dix-Hallpike Test 15 ±8.6 4.26 ±4.3 0.009 

Dizziness Handicap Inventory 26.4 ±12.75 12.8 ±13.16 <0.0001 

Sitting Balance Scale 36.6±7.26 41±5.05 0.008 

Berg Balance scale 38.2±5.7 44.4±4.77 0.0001 

Visual Analog Scale-Quality of Life with Vertigo 5.34±1.68 3.04±0.95 0.009 

 

Table 1.3 shows the pre and posttest values of Dix Hallpike 

test, Dizziness Handicap Inventory, Sitting Balance scale, 

Berg Balance scale and Visual Analog Scale-Quality of Life 

with Vertigo. Based on the statistical analysis the result of the 

study shows that there is statistically significant difference 

between pretest and posttest values. P value <0.001. 

 

 
Graph 1.2: Comparison of Mean of Pre and Post score of 

the all the outcome 
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Dizziness Handicap mean Score for pretest was 26.4 ±12.75 

and post test score mean was reduced to 12.8 ±13.16 which 

shows significant improvement. Dix Hallpike test mean score 

for pretest was 15 ±8.6 and post test score mean was reduced 

to 4.26 ±4.3 which shows significant improvement. 

 

Sitting Balance Scale mean score for pretest was 38.2±5.7 and 

post test score mean was increased to 41±5.05 which shows 

the patient sitting balance were improved. Visual Analog 

Scale-Quality of Life with Vertigo score for pretest was 

5.34±1.68 and post test score mean was reduced to 3.04±0.95 

which shows significant improvement in the Visual Analog 

Scale-Quality of Life with Vertigo. 

 

6. Discussion 
 

Although vestibular rehabilitation has been accepted as an 

effective treatment method in patients with dizziness, little is 

known on whether some vestibular rehabilitation approaches 

are more effective than others. This study aimed the effect of 

Dual task Gaze Stabilization exercise along with Brandt-

Daroff exercise on Vertigo Patient. 

 

The current study has demonstrated the statistical significance 

of improvements within pre and post score for quality of life 

and vertigo symptoms as well as Dix Hallpike Test, Dizziness 

Handicap Inventory, Sitting Balance Scale, Berg balance 

Scale and Visual Analog Scale-Quality of Life with Vertigo. 

 

In our study, mean age and SD of the participant was 

44.2±20.94, 2 Female and 3 Male were participated in this 

study, The average number of days with symptoms were 9 

days ±5.87, Mean of Height (154.44±5.06), Weight 

(60.5±8.54) and BMI was 25.73±2.49. 

 

One study's gender distribution found that women made up 

65% of the population, whereas other research indicated that 

the ratio of women to men was higher, at 75–85%.(37) 

 

In our study, the meaning of dizziness handicap the pre-test 

mean score was 26.4 ±12.75, while the post-test mean score 

decreased to 12.8 ±13.16, indicating a notable improvement. 

The Dix Hallpike test mean score improved significantly 

from 15 ±8.6 on the pre-test to 4.26 ±4.3 on the post-test. The 

patient's sitting balance improved, as evidenced by the Sitting 

Balance Scale mean score rising from 38.2±5.7 on the pre-

test to 41±5.05 on the post-test. Prior to the test, the Visual 

Analog Scale-Quality of Life with Vertigo score was 

5.34±1.68, and after the test, the mean score dropped to 

3.04±0.95, indicating a considerable improvement. 

 

The Brandt-Daroff exercise is a widely used, evidence-based 

treatment for benign paroxysmal positional vertigo (BPPV), 

designed to reduce dizziness and improve vestibular function 

through habituation and adaptation mechanisms. By utilizing 

a series of positional maneuvers, these exercises help patients 

regain stability by reconditioning the vestibular system. 

However, while effective, Brandt-Daroff exercises primarily 

target the physical aspects of vertigo, such as alleviating 

symptoms triggered by head movements. 

Dual-task gaze stabilization exercises, on the other hand, 

introduce a cognitive element by requiring patients to 

maintain visual fixation on a target while performing head 

movements. This type of exercise challenges both the 

vestibular system and the brain's ability to process and 

integrate sensory input, which has been shown to improve 

neural plasticity and enhance both motor and cognitive 

functions. The integration of cognitive load through dual 

tasks helps stimulate neural pathways involved in balance 

control, potentially leading to quicker recovery and better 

functional outcomes compared to traditional vestibular 

rehabilitation alone. 

 

Repositioning maneuvers are the recommended therapy 

methods. Brandt-Daroff home exercises are the 

recommended treatment option for patients for whom 

repositioning maneuvers are not feasible. Repositioning 

movements in BPPV have been reported to have success rates 

ranging from 80 to 100 percent.  

 

It has been suggested that canalith repositioning procedures 

could be successfully substituted with Brandt-Daroff 

exercises. 48 patients were randomly assigned to either the 

Epley maneuver, the Semont maneuver, or the Brandt-Daroff 

exercises by Karanja et al. (19). Patients were observed for 

three months after being assessed in the second week. In the 

Epley group, the healing rate was 87%; in the Semont group, 

it was 75%; and in the Brandt-Daroff group, it was 56%. 

 

Although previous studies have shown controversial results 

for Brandt-Daroff home exercises, they can be administered 

as primary treatment options for patients in whom the canalith 

repositioning maneuver cannot be performed (e.g., cervical 

problems or carotid stenosis). Additionally, Brandt-Daroff 

exercise along with dual task gaze stabilization  exercises are 

applied to patients with BPPV, it shows significant 

improvement in the patients, and  patients can be treated at 

home alone. The results of this study align with current 

literature supporting the synergy between cognitive and 

vestibular rehabilitation. Research suggests that engaging 

both sensory and cognitive domains during therapy can 

enhance balance and functional mobility. In particular, dual-

task training has been shown to improve postural control in 

individuals with vestibular disorders, especially in those who 

experience both physical and cognitive deficits. This 

underscores the importance of considering not just the 

physical, but also the cognitive aspects of vertigo 

rehabilitation. 

 

7. Conclusion 
 

According to the study's findings, individuals with vertigo 

benefit greatly from the combination of Dual Task Gaze 

Stabilization exercises and Brandt-Daroff workouts in terms 

of improved balance, decreased vertigo symptoms, and 

improved total functional recovery. Beyond the conventional 

Brandt-Daroff exercises alone, the dual-task component, 

which involves both visual stabilization and cognitive 

processing, seems to provide extra therapeutic advantages. 

Brandt-Daroff exercises and Dual Task Gaze Stabilization 

exercises seem to work well together as a rehabilitation 

method for vertigo sufferers. This multimodal strategy may 

hasten recovery, enhance functional outcomes, and lower the 

risk of falls by addressing the cognitive and physical aspects 

of vertigo. Therefore, adding dual-task training to therapeutic 
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practice may provide a more thorough, multifaceted remedy 

for vertigo sufferers, especially those with complicated 

deficiency. 

 

Clinical Implications: 

The combination of Brandt-Daroff and gaze stabilization 

exercises provides a multifaceted approach to vertigo 

management. Not only does it address the vestibular system's 

physical dysfunction, but it also enhances the brain's ability 

to process sensory information, improving overall stability 

and reducing dizziness. The dual-task paradigm may be 

particularly beneficial in cases of chronic or refractory 

vertigo, where traditional vestibular exercises alone are 

insufficient. This integrated approach could also expedite 

recovery, reduce fall risk, and improve quality of life for 

patients. 

 

8. Limitations and Future Directions 
 

While the findings are promising, this study is not without 

limitations. The sample size was relatively small, which may 

limit the generalizability of the results. Additionally, the 

duration of the intervention was relatively short, and long-

term follow-up is necessary to determine the sustained 

effectiveness of this combined approach. Further research 

with larger, more diverse patient populations, along with 

longitudinal studies, is needed to validate the findings and 

explore the mechanisms underlying the observed 

improvements. It would also be beneficial to compare the 

combined intervention with other forms of vestibular 

rehabilitation, such as vestibular habituation training or 

dynamic balance exercises, to determine which combination 

offers the most substantial benefit. 

 

References 
 

[1] Kim JS, Zee DS. Clinical practice. Benign paroxysmal 

positional vertigo. N Engl J Med. 2014;370(12):1138–

1147. Doi: 10.1056/NEJMcp1309481. [PubMed] 

[CrossRef] [Google Scholar] 

[2] Parnes LS, Agrawal SK, Atlas J. Diagnosis and 

management of benign paroxysmal positional vertigo 

(BPPV) CMAJ. 2003;169(7):681–693. [PMC free 

article] [PubMed] [Google Scholar] 

[3] von Brevern M, Radtke A, Lezius F, Feldmann M, Ziese 

T, Lempert T, Neuhauser H. Epidemiology of benign 

paroxysmal positional vertigo: a population based 

study. J Neurol Neurosurg Psychiatry. 2007;78(7):710–

715. doi: 10.1136/jnnp.2006.100420. [PMC free 

article] [PubMed] [CrossRef] [Google Scholar] 

[4] Kim HJ, Lee JO, Choi JY, Kim JS. Etiologic distribution 

of dizziness and vertigo in a referral-based dizziness 

clinic in South Korea. J Neurol. 2020;267(8):2252–

2259. doi: 10.1007/s00415-020-09831-2. [PubMed] 

[CrossRef] [Google Scholar] 

[5] Balatsouras DG, Koukoutsis G, Ganelis P, Economou 

NC, Moukos A, Aspris A, Katotomichelakis M. Benign 

paroxysmal positional vertigo secondary to vestibular 

neuritis. Eur Arch Otorhinolaryngol. 2014;271(5):919–

924. doi: 10.1007/s00405-013-2484-2. [PubMed] 

[CrossRef] [Google Scholar] 

[6] Tanimoto H, Doi K, Nishikawa T, Nibu K. Risk factors 

for recurrence of benign paroxysmal positional 

vertigo. J Otolaryngol Head Neck 

Surg. 2008;37(6):832–835. [PubMed] [Google 

Scholar] 

[7] Brandt T, Huppert D, Hecht J, Karch C, Strupp M. 

Benign paroxysmal positioning vertigo: a long-term 

follow-up (6–17 years) of 125 patients. Acta 

Otolaryngol. 2006;126(2):160–163. 

doi: 10.1080/00016480500280140. [PubMed] 

[CrossRef] [Google Scholar] 

[8] Nunez RA, Cass SP, Furman JM. Short- and long-term 

outcomes of canalith repositioning for benign 

paroxysmal positional vertigo. Otolaryngol Head Neck 

Surg. 2000;122(5):647–652. doi: 10.1016/S0194-

5998(00)70190-2. [PubMed] [CrossRef] [Google 

Scholar] 

[9] Baloh R.W., Yue Q., Jacobson K.M. and Honrubia 

V., Persistent direction-changing positional nystagmus: 

Another variant of benign positional 

nystagmus? Neurology 45(7) (1995), 1297–1301. 

[PubMed] [Google Scholar] [Ref list] 

[10] 10.Bertholon P., Tringali S., Faye M.B., Antoine J.C. 

and Martin C., Prospective study of positional 

nystagmus in 100 consecutive patients, Annals of 

Otology, Rhinology & Laryngology 115(8) (2006), 

587–594. 

[11] von Brevern M., Bertholon P., Brandt T., Fife T., Imai 

T., Nuti D. and Newman-Toker D., Benign paroxysmal 

positional vertigo: Diagnostic criteria Consensus 

document of the committee for the classification of 

vestibular disorders of the bárány society, Acta 

Otorrinolaringologica Espanola 68(6) (2017), 349–360. 

[PubMed] [Google Scholar] [Ref list] 

[12] Bhattacharyya N., Gubbels S.P., Schwartz S.R., Edlow 

J.A., El-Kashlan H., Fife T., Holmberg J.M., Mahoney 

K., Hollingsworth D.B., Roberts R., Seidman M.D., 

Steiner R.W., Do B.T., Voelker C.C., Waguespack R.W. 

and Corrigan M.D., Clinical Practice Guideline: Benign 

Paroxysmal Positional Vertigo (Update), Otolaryngol 

Head Neck Surg 156(3_suppl) (2017), S1–S47. 

[PubMed] [Google Scholar] [Ref list] 

[13] Cakir B.O., Ercan I., Cakir Z.A., Civelek S., Sayin I. and 

Turgut S., What is the true incidence of horizontal 

semicircular canal benign paroxysmal positional 

vertigo? Otolaryngol Head Neck Surg 134(3) (2006), 

451–4. [PubMed] [Google Scholar] 

[14] Chang M.B., Bath A.P. and Rutka J.A., Are all atypical 

positional nystagmus patterns reflective of central 

pathology? The Journal Of Otolaryngology 30(5) 

(2001), 280–282. [PubMed] [Google Scholar] [Ref list] 

[15] van Duijn J.G., Isfordink L.M., Nij Bijvank J.A., 

Stapper C.W., van Vuren A.J., Wegner I., Kortekaas 

M.F. and Grolman W., Rapid systematic review of the 

epley maneuver for treating posterior canal benign 

paroxysmal positional vertigo, Otolaryngol Head Neck 

Surg 150(6) (2014), 925–32. [PubMed] [Google 

Scholar] [Ref list] 

[16] on Brevern M, Bertholon P, Brandt T, Fife T, Imai T, 

Nuti D, Newman-Toker D. Benign paroxysmal 

positional vertigo: diagnostic criteria. J Vestib 

Res. 2015;25(3–4):105–117. doi: 10.3233/VES-

150553. [PubMed] [CrossRef] [Google Scholar] [Ref 

list] 

Paper ID: SR241206143125 DOI: https://dx.doi.org/10.21275/SR241206143125 511 

http://www.ijsr.net/
https://pubmed.ncbi.nlm.nih.gov/24645946
https://doi.org/10.1056%2FNEJMcp1309481
https://scholar.google.com/scholar_lookup?journal=N+Engl+J+Med&title=Clinical+practice.+Benign+paroxysmal+positional+vertigo&author=JS+Kim&author=DS+Zee&volume=370&issue=12&publication_year=2014&pages=1138-1147&pmid=24645946&doi=10.1056/NEJMcp1309481&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC202288/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC202288/
https://pubmed.ncbi.nlm.nih.gov/14517129
https://scholar.google.com/scholar_lookup?journal=CMAJ&title=Diagnosis+and+management+of+benign+paroxysmal+positional+vertigo+(BPPV)&author=LS+Parnes&author=SK+Agrawal&author=J+Atlas&volume=169&issue=7&publication_year=2003&pages=681-693&pmid=14517129&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2117684/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2117684/
https://pubmed.ncbi.nlm.nih.gov/17135456
https://doi.org/10.1136%2Fjnnp.2006.100420
https://scholar.google.com/scholar_lookup?journal=J+Neurol+Neurosurg+Psychiatry&title=Epidemiology+of+benign+paroxysmal+positional+vertigo:+a+population+based+study&author=M+von+Brevern&author=A+Radtke&author=F+Lezius&author=M+Feldmann&author=T+Ziese&volume=78&issue=7&publication_year=2007&pages=710-715&pmid=17135456&doi=10.1136/jnnp.2006.100420&
https://pubmed.ncbi.nlm.nih.gov/32300888
https://doi.org/10.1007%2Fs00415-020-09831-2
https://scholar.google.com/scholar_lookup?journal=J+Neurol&title=Etiologic+distribution+of+dizziness+and+vertigo+in+a+referral-based+dizziness+clinic+in+South+Korea&author=HJ+Kim&author=JO+Lee&author=JY+Choi&author=JS+Kim&volume=267&issue=8&publication_year=2020&pages=2252-2259&pmid=32300888&doi=10.1007/s00415-020-09831-2&
https://pubmed.ncbi.nlm.nih.gov/23575935
https://doi.org/10.1007%2Fs00405-013-2484-2
https://scholar.google.com/scholar_lookup?journal=Eur+Arch+Otorhinolaryngol&title=Benign+paroxysmal+positional+vertigo+secondary+to+vestibular+neuritis&author=DG+Balatsouras&author=G+Koukoutsis&author=P+Ganelis&author=NC+Economou&author=A+Moukos&volume=271&issue=5&publication_year=2014&pages=919-924&pmid=23575935&doi=10.1007/s00405-013-2484-2&
https://pubmed.ncbi.nlm.nih.gov/19128712
https://scholar.google.com/scholar_lookup?journal=J+Otolaryngol+Head+Neck+Surg&title=Risk+factors+for+recurrence+of+benign+paroxysmal+positional+vertigo&author=H+Tanimoto&author=K+Doi&author=T+Nishikawa&author=K+Nibu&volume=37&issue=6&publication_year=2008&pages=832-835&pmid=19128712&
https://scholar.google.com/scholar_lookup?journal=J+Otolaryngol+Head+Neck+Surg&title=Risk+factors+for+recurrence+of+benign+paroxysmal+positional+vertigo&author=H+Tanimoto&author=K+Doi&author=T+Nishikawa&author=K+Nibu&volume=37&issue=6&publication_year=2008&pages=832-835&pmid=19128712&
https://pubmed.ncbi.nlm.nih.gov/16428193
https://doi.org/10.1080%2F00016480500280140
https://scholar.google.com/scholar_lookup?journal=Acta+Otolaryngol&title=Benign+paroxysmal+positioning+vertigo:+a+long-term+follow-up+(6%E2%80%9317+years)+of+125+patients&author=T+Brandt&author=D+Huppert&author=J+Hecht&author=C+Karch&author=M+Strupp&volume=126&issue=2&publication_year=2006&pages=160-163&pmid=16428193&doi=10.1080/00016480500280140&
https://pubmed.ncbi.nlm.nih.gov/10793340
https://doi.org/10.1016%2FS0194-5998(00)70190-2
https://scholar.google.com/scholar_lookup?journal=Otolaryngol+Head+Neck+Surg&title=Short-+and+long-term+outcomes+of+canalith+repositioning+for+benign+paroxysmal+positional+vertigo&author=RA+Nunez&author=SP+Cass&author=JM+Furman&volume=122&issue=5&publication_year=2000&pages=647-652&pmid=10793340&doi=10.1016/S0194-5998(00)70190-2&
https://scholar.google.com/scholar_lookup?journal=Otolaryngol+Head+Neck+Surg&title=Short-+and+long-term+outcomes+of+canalith+repositioning+for+benign+paroxysmal+positional+vertigo&author=RA+Nunez&author=SP+Cass&author=JM+Furman&volume=122&issue=5&publication_year=2000&pages=647-652&pmid=10793340&doi=10.1016/S0194-5998(00)70190-2&
https://pubmed.ncbi.nlm.nih.gov/7617186
https://scholar.google.com/scholar_lookup?journal=Neurology&title=Persistent+direction-changing+positional+nystagmus:+Another+variant+of+benign+positional+nystagmus?&volume=45&issue=7&publication_year=1995&pages=1297-1301&pmid=7617186&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9249279/#ref002
https://pubmed.ncbi.nlm.nih.gov/29056234
https://scholar.google.com/scholar_lookup?journal=Acta+Otorrinolaringologica+Espanola&title=Benign+paroxysmal+positional+vertigo:+Diagnostic+criteria+Consensus+document+of+the+committee+for+the+classification+of+vestibular+disorders+of+the+b%C3%A1r%C3%A1ny+society&volume=68&issue=6&publication_year=2017&pages=349-360&pmid=29056234&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9249279/#ref050
https://pubmed.ncbi.nlm.nih.gov/28248609
https://scholar.google.com/scholar_lookup?journal=Otolaryngol+Head+Neck+Surg&title=Clinical+Practice+Guideline:+Benign+Paroxysmal+Positional+Vertigo+(Update)&volume=156&issue=3_suppl&publication_year=2017&pages=S1-S47&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9249279/#ref005
https://pubmed.ncbi.nlm.nih.gov/16500443
https://scholar.google.com/scholar_lookup?journal=Otolaryngol+Head+Neck+Surg&title=What+is+the+true+incidence+of+horizontal+semicircular+canal+benign+paroxysmal+positional+vertigo?&volume=134&issue=3&publication_year=2006&pages=451-4&pmid=16500443&
https://pubmed.ncbi.nlm.nih.gov/11771020
https://scholar.google.com/scholar_lookup?journal=The+Journal+Of+Otolaryngology&title=Are+all+atypical+positional+nystagmus+patterns+reflective+of+central+pathology?&volume=30&issue=5&publication_year=2001&pages=280-282&pmid=11771020&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9249279/#ref010
https://pubmed.ncbi.nlm.nih.gov/24687942
https://scholar.google.com/scholar_lookup?journal=Otolaryngol+Head+Neck+Surg&title=Rapid+systematic+review+of+the+epley+maneuver+for+treating+posterior+canal+benign+paroxysmal+positional+vertigo&volume=150&issue=6&publication_year=2014&pages=925-32&pmid=24687942&
https://scholar.google.com/scholar_lookup?journal=Otolaryngol+Head+Neck+Surg&title=Rapid+systematic+review+of+the+epley+maneuver+for+treating+posterior+canal+benign+paroxysmal+positional+vertigo&volume=150&issue=6&publication_year=2014&pages=925-32&pmid=24687942&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9249279/#ref047
https://pubmed.ncbi.nlm.nih.gov/26756126
https://doi.org/10.3233%2FVES-150553
https://scholar.google.com/scholar_lookup?journal=J+Vestib+Res&title=Benign+paroxysmal+positional+vertigo:+diagnostic+criteria&author=M+von+Brevern&author=P+Bertholon&author=T+Brandt&author=T+Fife&author=T+Imai&volume=25&issue=3%E2%80%934&publication_year=2015&pages=105-117&pmid=26756126&doi=10.3233/VES-150553&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7684151/#CR26
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7684151/#CR26


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942 

 Volume 13 Issue 12, December 2024 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

[17] Jeon EJ, Lee DH, Park JM, Oh JH, Seo JH. The efficacy 

of a modified Dix–Hallpike test with a pillow under 

shoulders. J Vestib Res. 2019;29(4):197–203. 

doi: 10.3233/VES-190666. [PubMed] 

[CrossRef] [Google Scholar] [Ref list] 

[18] Choi SY, Oh SW, Kim HJ, Kim JS. Determinants for 

bedside lateralization of benign paroxysmal positional 

vertigo involving the horizontal semicircular canal. J 

Neurol. 2020;267(6):1709–1714. doi: 10.1007/s00415-

020-09763-x. [PubMed] [CrossRef] [Google 

Scholar] [Ref list] 

[19] Han BI, Oh HJ, Kim JS. Nystagmus while recumbent in 

horizontal canal benign paroxysmal positional 

vertigo. Neurology. 2006;66(5):706–710. 

doi: 10.1212/01.wnl.0000201184.69134.23. [PubMed] 

[CrossRef] [Google Scholar] [Ref list] 

[20] Choung YH, Shin YR, Kahng H, Park K, Choi SJ. 'Bow 

and lean test' to determine the affected ear of horizontal 

canal benign paroxysmal positional 

vertigo. Laryngoscope. 2006;116(10):1776–1781. 

doi: 10.1097/01.mlg.0000231291.44818.be. [PubMed] 

[CrossRef] [Google Scholar] [Ref list] 

[21] Choo OS, Kim H, Jang JH, Park HY, Choung YH. 

Vertical nystagmus in the bow and lean test may indicate 

hidden posterior semicircular canal benign paroxysmal 

positional vertigo: hypothesis of the location of 

otoconia. Sci Rep. 2020;10(1):6514. 

doi: 10.1038/s41598-020-63630-3. [PMC free 

article] [PubMed] [CrossRef] [Google Scholar] [Ref 

list] 

[22] Lee H, Kim HA. The association of head shaking 

nystagmus with head-bending and lying-down 

nystagmus in horizontal canal benign paroxysmal 

positional vertigo. J Vestib Res. 2020;30(2):95–100. 

doi: 10.3233/VES-200696. [PubMed] 

[CrossRef] [Google Scholar] [Ref list] 

[23] Higashi-Shingai K, Imai T, Kitahara T, Uno A, Ohta Y, 

Horii A, Nishiike S, Kawashima T, Hasegawa T, Inohara 

H. Diagnosis of the subtype and affected ear of benign 

paroxysmal positional vertigo using a 

questionnaire. Acta Otolaryngol. 2011;131(12):1264–

1269. doi: 10.3109/00016489.2011.611535. [PubMed] 

[CrossRef] [Google Scholar] [Ref list] 

[24] Kim HJ, Song JM, Zhong L, Yang X, Kim JS. 

Questionnaire-based diagnosis of benign paroxysmal 

positional vertigo. Neurology. 2020;94(9):e942–e949. 

doi: 10.1212/WNL.0000000000008876. [PubMed] 

[CrossRef] [Google Scholar] [Ref list] 

[25] Li L, Liu JG, Wang ZW, Qi XK. Formulation and 

evaluation of diagnostic questionnaire for benign 

paroxysmal positional vertigo. Zhonghua Yi Xue Za 

Zhi. 2017;97(14):1061–1064. 

doi: 10.3760/cma.j.issn.0376-

2491.2017.14.007. [PubMed] [CrossRef] [Google 

Scholar] 

[26] Imai T, Ito M, Takeda N, Uno A, Matsunaga T, Sekine 

K, Kubo T. Natural course of the remission of vertigo in 

patients with benign paroxysmal positional 

vertigo. Neurology. 2005;64(5):920–921. 

doi: 10.1212/01.WNL.0000152890.00170.DA. [PubM

ed] [CrossRef] [Google Scholar] [Ref list] 

[27] von Brevern M, Seelig T, Radtke A, Tiel-Wilck K, 

Neuhauser H, Lempert T. Short-term efficacy of Epley's 

manoeuvre: a double-blind randomised trial. J Neurol 

Neurosurg Psychiatry. 2006;77(8):980–982. 

doi: 10.1136/jnnp.2005.085894. [PMC free 

article] [PubMed] [CrossRef] [Google Scholar] [Ref 

list] 

[28] Gordon CR, Gadoth N. Repeated vs single physical 

maneuver in benign paroxysmal positional 

vertigo. Acta Neurol Scand. 2004;110(3):166–169. 

doi: 10.1111/j.1600-0404.2004.00296.x. [PubMed] 

[CrossRef] [Google Scholar] [Ref list] 

[29] Honrubia V, Baloh RW, Harris MR, Jacobson KM. 

Paroxysmal positional vertigo syndrome. Am J 

Otol. 1999;20(4):465–470. [PubMed] [Google 

Scholar] [Ref list] 

[30] Oh EH, Lee JH, Kim HJ, Choi SY, Choi KD, Choi JH. 

Incidence and clinical significance of positional 

downbeat nystagmus in posterior canal benign 

paroxysmal positional vertigo. J Clin 

Neurol. 2019;15(2):143–148. 

doi: 10.3988/jcn.2019.15.2.143. [PMC free 

article] [PubMed] [CrossRef] [Google Scholar] [Ref 

list] 

[31] Ricci N A, et al (2010). A system. review about the 

effects of the vestibular rehab. In middle-age and older 

adults. Braz J Phys Ther 14:361–371.  

[32] Zee DS. (2000) Vestibular Rehab., F. A Davis Company; 

pp 77-86.  

[33] C.A. McGibbon, D.E. Krebs, S.L. Wolf, P.M. Wayne, 

D.M. Scarborough, and S.W. Parker,(2004) .Tai Chi and 

vestibular rehabilitation effects on gaze and wholebody 

stability. Journal of Vestibular Research. 14: 467–78.  

[34] J. Massion, Postural control systems in developmental 

perspective, Neurosci Biobehav Rev, 22(4), 1998, 465-

72. 

[35] Ouchterlony D, Masanic C, Michalak A, Topolovec-

Vranic J, Rutka JA. Treating Benign Paroxysmal 

Positional Vertigo in the Patient With Traumatic Brain 

Injury: Effectiveness of the Canalith Repositioning 

Procedure. J Neurosci Nurs. 2016 Apr;48(2):90-9; quiz 

E1. doi: 10.1097/JNN.0000000000000186. PMID: 

26895567. 

[36] Kp N, D A, Nawed A, Nuhmani S, Khan M, Alghadir 

AH. Comparison of effects of Otago exercise program 

vs gaze stability exercise on balance and fear of fall in 

older adults: A randomized trial. Medicine (Baltimore). 

2024 Jun 7;103(23):e38345. doi: 

10.1097/MD.0000000000038345. PMID: 38847714; 

PMCID: PMC11155577. 

[37] Fay JL. Benign Paroxysmal Positional Vertigo in 2 

Children: A Case Series. Pediatr Phys Ther. 2016 

fall;28(3):355-60. doi: 

10.1097/PEP.0000000000000249. PMID: 26986871. 

[38] Gupta AK, Sharma KG, Sharma P. Effect of Epley, 

Semont Maneuvers and Brandt-Daroff Exercise on 

Quality of Life in Patients with Posterior Semicircular 

Canal Benign Paroxysmal Positional Vertigo 

(PSCBPPV). Indian J Otolaryngol Head Neck Surg. 

2019 Mar;71(1):99-103. doi: 10.1007/s12070-018-

1322-7. Epub 2018 Mar 30. PMID: 30906723; PMCID: 

PMC6401006. 

Paper ID: SR241206143125 DOI: https://dx.doi.org/10.21275/SR241206143125 512 

http://www.ijsr.net/
https://pubmed.ncbi.nlm.nih.gov/31256096
https://doi.org/10.3233%2FVES-190666
https://scholar.google.com/scholar_lookup?journal=J+Vestib+Res&title=The+efficacy+of+a+modified+Dix%E2%80%93Hallpike+test+with+a+pillow+under+shoulders&author=EJ+Jeon&author=DH+Lee&author=JM+Park&author=JH+Oh&author=JH+Seo&volume=29&issue=4&publication_year=2019&pages=197-203&pmid=31256096&doi=10.3233/VES-190666&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7684151/#CR27
https://pubmed.ncbi.nlm.nih.gov/32100125
https://doi.org/10.1007%2Fs00415-020-09763-x
https://scholar.google.com/scholar_lookup?journal=J+Neurol&title=Determinants+for+bedside+lateralization+of+benign+paroxysmal+positional+vertigo+involving+the+horizontal+semicircular+canal&author=SY+Choi&author=SW+Oh&author=HJ+Kim&author=JS+Kim&volume=267&issue=6&publication_year=2020&pages=1709-1714&pmid=32100125&doi=10.1007/s00415-020-09763-x&
https://scholar.google.com/scholar_lookup?journal=J+Neurol&title=Determinants+for+bedside+lateralization+of+benign+paroxysmal+positional+vertigo+involving+the+horizontal+semicircular+canal&author=SY+Choi&author=SW+Oh&author=HJ+Kim&author=JS+Kim&volume=267&issue=6&publication_year=2020&pages=1709-1714&pmid=32100125&doi=10.1007/s00415-020-09763-x&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7684151/#CR28
https://pubmed.ncbi.nlm.nih.gov/16534107
https://doi.org/10.1212%2F01.wnl.0000201184.69134.23
https://scholar.google.com/scholar_lookup?journal=Neurology&title=Nystagmus+while+recumbent+in+horizontal+canal+benign+paroxysmal+positional+vertigo&author=BI+Han&author=HJ+Oh&author=JS+Kim&volume=66&issue=5&publication_year=2006&pages=706-710&pmid=16534107&doi=10.1212/01.wnl.0000201184.69134.23&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7684151/#CR29
https://pubmed.ncbi.nlm.nih.gov/17003735
https://doi.org/10.1097%2F01.mlg.0000231291.44818.be
https://scholar.google.com/scholar_lookup?journal=Laryngoscope&title=%27Bow+and+lean+test%27+to+determine+the+affected+ear+of+horizontal+canal+benign+paroxysmal+positional+vertigo&author=YH+Choung&author=YR+Shin&author=H+Kahng&author=K+Park&author=SJ+Choi&volume=116&issue=10&publication_year=2006&pages=1776-1781&pmid=17003735&doi=10.1097/01.mlg.0000231291.44818.be&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7684151/#CR30
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7162897/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7162897/
https://pubmed.ncbi.nlm.nih.gov/32300206
https://doi.org/10.1038%2Fs41598-020-63630-3
https://scholar.google.com/scholar_lookup?journal=Sci+Rep&title=Vertical+nystagmus+in+the+bow+and+lean+test+may+indicate+hidden+posterior+semicircular+canal+benign+paroxysmal+positional+vertigo:+hypothesis+of+the+location+of+otoconia&author=OS+Choo&author=H+Kim&author=JH+Jang&author=HY+Park&author=YH+Choung&volume=10&issue=1&publication_year=2020&pages=6514&pmid=32300206&doi=10.1038/s41598-020-63630-3&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7684151/#CR31
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7684151/#CR31
https://pubmed.ncbi.nlm.nih.gov/32310200
https://doi.org/10.3233%2FVES-200696
https://scholar.google.com/scholar_lookup?journal=J+Vestib+Res&title=The+association+of+head+shaking+nystagmus+with+head-bending+and+lying-down+nystagmus+in+horizontal+canal+benign+paroxysmal+positional+vertigo&author=H+Lee&author=HA+Kim&volume=30&issue=2&publication_year=2020&pages=95-100&pmid=32310200&doi=10.3233/VES-200696&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7684151/#CR32
https://pubmed.ncbi.nlm.nih.gov/21905795
https://doi.org/10.3109%2F00016489.2011.611535
https://scholar.google.com/scholar_lookup?journal=Acta+Otolaryngol&title=Diagnosis+of+the+subtype+and+affected+ear+of+benign+paroxysmal+positional+vertigo+using+a+questionnaire&author=K+Higashi-Shingai&author=T+Imai&author=T+Kitahara&author=A+Uno&author=Y+Ohta&volume=131&issue=12&publication_year=2011&pages=1264-1269&pmid=21905795&doi=10.3109/00016489.2011.611535&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7684151/#CR43
https://pubmed.ncbi.nlm.nih.gov/31888973
https://doi.org/10.1212%2FWNL.0000000000008876
https://scholar.google.com/scholar_lookup?journal=Neurology&title=Questionnaire-based+diagnosis+of+benign+paroxysmal+positional+vertigo&author=HJ+Kim&author=JM+Song&author=L+Zhong&author=X+Yang&author=JS+Kim&volume=94&issue=9&publication_year=2020&pages=e942-e949&pmid=31888973&doi=10.1212/WNL.0000000000008876&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7684151/#CR45
https://pubmed.ncbi.nlm.nih.gov/28395429
https://doi.org/10.3760%2Fcma.j.issn.0376-2491.2017.14.007
https://scholar.google.com/scholar_lookup?journal=Zhonghua+Yi+Xue+Za+Zhi&title=Formulation+and+evaluation+of+diagnostic+questionnaire+for+benign+paroxysmal+positional+vertigo&author=L+Li&author=JG+Liu&author=ZW+Wang&author=XK+Qi&volume=97&issue=14&publication_year=2017&pages=1061-1064&pmid=28395429&doi=10.3760/cma.j.issn.0376-2491.2017.14.007&
https://scholar.google.com/scholar_lookup?journal=Zhonghua+Yi+Xue+Za+Zhi&title=Formulation+and+evaluation+of+diagnostic+questionnaire+for+benign+paroxysmal+positional+vertigo&author=L+Li&author=JG+Liu&author=ZW+Wang&author=XK+Qi&volume=97&issue=14&publication_year=2017&pages=1061-1064&pmid=28395429&doi=10.3760/cma.j.issn.0376-2491.2017.14.007&
https://pubmed.ncbi.nlm.nih.gov/15753441
https://pubmed.ncbi.nlm.nih.gov/15753441
https://doi.org/10.1212%2F01.WNL.0000152890.00170.DA
https://scholar.google.com/scholar_lookup?journal=Neurology&title=Natural+course+of+the+remission+of+vertigo+in+patients+with+benign+paroxysmal+positional+vertigo&author=T+Imai&author=M+Ito&author=N+Takeda&author=A+Uno&author=T+Matsunaga&volume=64&issue=5&publication_year=2005&pages=920-921&pmid=15753441&doi=10.1212/01.WNL.0000152890.00170.DA&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7684151/#CR49
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2077628/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2077628/
https://pubmed.ncbi.nlm.nih.gov/16549410
https://doi.org/10.1136%2Fjnnp.2005.085894
https://scholar.google.com/scholar_lookup?journal=J+Neurol+Neurosurg+Psychiatry&title=Short-term+efficacy+of+Epley%27s+manoeuvre:+a+double-blind+randomised+trial&author=M+von+Brevern&author=T+Seelig&author=A+Radtke&author=K+Tiel-Wilck&author=H+Neuhauser&volume=77&issue=8&publication_year=2006&pages=980-982&pmid=16549410&doi=10.1136/jnnp.2005.085894&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7684151/#CR52
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7684151/#CR52
https://pubmed.ncbi.nlm.nih.gov/15285773
https://doi.org/10.1111%2Fj.1600-0404.2004.00296.x
https://scholar.google.com/scholar_lookup?journal=Acta+Neurol+Scand&title=Repeated+vs+single+physical+maneuver+in+benign+paroxysmal+positional+vertigo&author=CR+Gordon&author=N+Gadoth&volume=110&issue=3&publication_year=2004&pages=166-169&pmid=15285773&doi=10.1111/j.1600-0404.2004.00296.x&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7684151/#CR53
https://pubmed.ncbi.nlm.nih.gov/10431888
https://scholar.google.com/scholar_lookup?journal=Am+J+Otol&title=Paroxysmal+positional+vertigo+syndrome&author=V+Honrubia&author=RW+Baloh&author=MR+Harris&author=KM+Jacobson&volume=20&issue=4&publication_year=1999&pages=465-470&pmid=10431888&
https://scholar.google.com/scholar_lookup?journal=Am+J+Otol&title=Paroxysmal+positional+vertigo+syndrome&author=V+Honrubia&author=RW+Baloh&author=MR+Harris&author=KM+Jacobson&volume=20&issue=4&publication_year=1999&pages=465-470&pmid=10431888&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7684151/#CR58
https://doi.org/10.3988%2Fjcn.2019.15.2.143
https://scholar.google.com/scholar_lookup?journal=J+Clin+Neurol&title=Incidence+and+clinical+significance+of+positional+downbeat+nystagmus+in+posterior+canal+benign+paroxysmal+positional+vertigo&author=EH+Oh&author=JH+Lee&author=HJ+Kim&author=SY+Choi&author=KD+Choi&volume=15&issue=2&publication_year=2019&pages=143-148&pmid=29856161&doi=10.3988/jcn.2019.15.2.143&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7684151/#CR72
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7684151/#CR72



