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Abstract 
Study Design: Experimental study design. Objectives: To 
compare the effectiveness of Epleys maneuver and 
Brandt Daroff maneuver combined with vestibular 
rehabilitation exercises on vertigo and balance in patients 
with benign paroxysmal positional vertigo. Method: 30 

clinically diagnosed subjects with vertigo were randomly 
assigned to either Epleys maneuver (Group A) and 
Brandt Daroff maneuver (Group B) and were evaluated 
with the help of Dizziness Handicap Inventory and 
Dynamic Gait Index scale before treatment, after 2 
weeks and after 4 weeks. Results:   The results of the 
study revealed that Epleys maneuver with Vestibular 
Rehabilitation exercises is better than Brandt Daroff 
maneuver with Vestibular Rehabilitation exercisesin 
improving vertigo symptoms and balance. There was a 
significant improvement in Dizziness Handicap 
Inventory score and Dynamic Gait Index score after 4 
weeks. Conclusion: The results of the study indicated 
that Epleys maneuver combined with Vestibular 
Rehabilitation exercises will be more effective than 
Brandt Daroffmaneuverin improving vertigo and balance 
in elderly population with balance impairment.  Future 
prospects: Further research can be done by studying the 
effects on specific semicircular canal. 
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1. Introduction  
 

 

1.1 Benign paroxysmal positional vertigo (BPPV) 
It is a clinical syndrome characterized by brief 
recurrent episodes of vertigo triggered by changes 
in head positions. Vertigo is a specific kindof 
dizziness - a sense that you, or your environment, is 
moving or spinning, even though there is no 
movement (Kerr et al., 2005; Bronstein et al., 
2013). 
 
1.2 Causes of BPPV 
Causes are considered to be most common 
peripheral vestibular disorder. Symptoms of BPPV 
include vertigo with change in head position, 

nausea with or without vomiting and 
disequilibrium. A latency of onset of vertigo occurs 
within 15 seconds once the head is in provoking 
position. The duration is usually less than 60 
seconds. Patients report sudden onset of vertigo 
associated with specific movement involving head, 
such as rolling over in bed, bending over or looking 
upward (Adler et al., 1897; Barany et al., 1921). 
1.3 Mechanisms of BPPV 
 
BPPV is believed to occur via one of two 
mechanisms, Cupulolithiasis and Canalithiasis. 
Both theories involve the otholithis becoming 
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dislodged from the utricle and falling into 
semicircular canals. 
 
Cupulolithiasis-The fragments of otoconia break 
away and adhere to the cupula of one of the 
semicircular canal, when the head is moved into 
certain positions,the weighted cupula is deflected 
by the pull of gravity. These abnormal signals 
result into vertigo (Sullivan et al., 1999). 
Canalithiasis-The otoconia are free floating in one 
of the semicircular canal, when the patient changes 
the head position the pull of gravity causes free 
floating otoconia to move inside the semicircular 
canal resulting in endolymph movement and 
deflection of cupula resulting into the symptoms 
(Sullivan et al., 1999). 
 
1.4. Prevalence of BPPV 
Previous study says that the Prevalence of BPPV is 
33.7%in patients 50 years of age or younger, 26.6% 
in patients with 40 years of age or young. The 
lifetime prevalence of BPPV was 2.4%, the 1 year 
prevalence was 1.6%.The age of onset is mostly 
common between the fifth and seventh decade of 
life and it is the most common cause of vertigo 
after a head injury (Brevern et al.,2007; Lezias et 
al., 2007; Oghalai et al., 2000; Davies et al., 1995; 
Hornibrook et al., 2011). 
 
1.5. Treatment for BPPV 
Commonly used maneuver is Epleys maneuver and 
Brandt-Daroff maneuver. The Epleys maneuver is 
the most common treatment for patients with 
BPPV. Vestibular rehabilitation exercises are a 
program of physical exercises associated with a set 
of measures and changes in habit aiming at the 
acceleration of vestibular compensation. Additional 
vestibular rehabilitation exercises can improve 
balance ability and functional gait performance 
among patients with BPPV who are treated with 
particle repositioning maneuver (Blatt et al., 2000). 
 
2. Objective of Research 
 
To compare the Effectiveness of Epleys maneuver 
and Brandt Daroff maneuver combined with 
Vestibular rehabilitation exercises on vertigo and 
balance in treating patients with BPPV. 
 
Need For the Study 
 
This study showed a significant overall 
Improvement in DGI score and DHI score. Epleys 
maneuver is more significant than Brandt Daroff 
combined with vestibular rehabilitation exercises. 
Hence, the result of this study provide the evidence 
that Epleys maneuver with VRE may be useful  in  
clinical practice and is consistence with the current 
use by clinical physiotherapist in improving  BPPV 
symptoms. 

3. Material and Methods 
 
3.1Study Design 
Experimental study design 
 
3.2Subjects    
Subjects ranging in age from 50 to 70 years were 
recruited from Physiotherapy OPD of Dashmesh 
College of Physiotherapy and Uma 
Sanjeevanihospital, Gurgaon. Inclusion 
criteria included age group of 50-70 years, male 
and female subjects, clinically diagnosed vertigo 
patients, patients with score 36 to 54 points on DHI 
scale, patients with score less than 19 on DGI scale. 
Exclusion criteria were patients with history of 
neck disorder, patients with neurological 
impairment, patients with vestibular disorder and 
head injury. 
 
3.3Intervention   
30 Subjects were taken from Physiotherapy OPD of 
Dashmesh College of Physiotherapy and Uma 
sanjeevanihospital,Gurgaon. 
 
Epleys maneuver 
 
Epleysmaneuver involves a five-position cycle in 
which the patient undergoes a series of timed head 
maneuvers. 
 
Step 1: The patient’s head is first rotated 45 degree 
towards the involved side. 
 
Step 2: The patient is then moved into the Dix- 
Hallpike position with the affected side towards the 
ground. 
 
Step 3: Next the head is rotated 90 degree to the 
opposite side it is important to maintain the 30 
degree neck extension during the step. The head 
should now be positioned 45 degree to the opposite 
side. 
 
Step 4: The patient is rolled on to the opposite 
shoulder. 
 
Step 5: Slowly the patient is brought up to sitting 
position, head still rotated 45 degree to the opposite 
side (Sullivan et al., 1999; Blatt et al 2000; 
Herdman et al; Clendaniel et al., 2000). 
 
Brandt Daroff maneuver 
 
In Brandt daroff maneuver patient starts in a sitting  
position and turns the head to 45º to one side then 
quickly lies down on the opposite shoulder. The 
patient should be instructed to remain in this 
position for 30 seconds or until the vertigo stops. 
The patient then slowly returns to the starting 
position maintaining the head rotation until sitting 
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upright. Then the patient turns the head to the 
opposite direction and lies down on the other 
shoulder remaining in the position for 30 seconds 
or until the vertigo stops (Sullivan et al., 1999; 
Blatt et al 2000; Herdman et al; Clendaniel et al., 
2000). 
  
Vestibular Rehabilitation exercises 
 
Vestibular rehabilitation exercises consist of Gaze 
Stability Exercises and balance exercises. The first 
activity involves moving the head while focusing 
on a stationary target while attempting to maintain 
stabilizing gaze on the card. Ask the subject to hold 
a card with lettering at arm's length with eyes 
focused on the letters and move the head from side 
to side. Balance exercises involve movementof 
headwith eyesfocusing on the ball and then the 
patient moves it in a circular fashion in both 
directions (Sullivan et al., 1999; Byung et al., 2011; 
Clinneurol et al., 2011). 
 
3.4Statstical analysis 
Data analysis was performed using SPSS software 
19 version. The results were considered statistically 
significant if the p-value < 0.05. The characteristics 
of the data were presented through tables and 
graphs.t-test was used to analyze inter-
groupdifferences of DGI score and DHI score in 
readings before and after performing the Epleysand 
Brandt Daroff maneuver with vestibular 
rehabilitation.Paired sample t-test was used to 
compare the intra-group differences in DGI score 
and DHI score readings before and after 
performing the Epleys maneuver and Brandt Daroff 
maneuver with vestibular rehabilitation maneuver. 
 
3.5Outcome measures 
1. Balance will be measured by Dynamic Gait 
Index score before treatment, after 2nd   4thweeks. 
2. Vertigo will be measured by Dizziness Handicap 
Inventory score before treatment, after 2nd and 4th 
weeks. 
 
4. Result and Discussion 
  
4.1 Result 
Table 1: Baseline data of the subjects 

 DGI score  
before treatment 

DHI Score  
before treatment 

Group A B A B 
Mean± 
SD 

18.33 ± 
0.724 

18.13 ± 
0.743 

50.1±3.58
3 

49.5± 
4.307 

T value 0.716 0.511 
P value 0.486NS 0.617NS 

Figure1: Baseline data of the subjects 
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Results of baseline data of within group analysis revealed 
that there was a highly significant improvement in DHI 
score and DGI score in group A and group B from 
baseline to 2nd  week  to 4th week i.e. p<0.05 and 0.001 
respectively. 
 
Table 2: Comparison of change in DGI score within 
Group A 

DGI SCORE Group A 
Before treatment 
Mean ±SD 

18.33 ± 0.724 

After 2 weeks 
Mean ±SD 

21.47 ± 0.990 

After 4 weeks 
Mean ±SD 

23.07 ± 0.704 

p value 0.005* 
 

*P< 0.001(significant) 
SD= Standard deviation. 
 
Figure 2: Comparison of change in DGI score within 
Group A 

 
 
Results of Comparison of change in DGI score within 
Group Ashowed that p value of DGI Score within group 
A is 0.005that means there is significant improvement in 
DGI Score after 4 weeks in group A. 
 
Table 3: Comparison of change in DGI score within 
group B 

DGI SCORE Group B 
Before treatment 
Mean ±SD 

18.13 ± 0.743 

After 2 weeks 
Mean ±SD 

20.20 ± 0.676 

After 4 weeks 
Mean ±SD 

21.87 ± 0.915 

p value 0.002* 
*P<0.05(significant) 
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SD = Standard deviation. 
 
Figure 3: Comparison of change in DGI score within 
group B 

 
 
Results of Comparison of change in DGI score within 
Group Bshowed that p value of DGI Score within group 
B is 0.002 thatmeans there is significant improvement in 
DGI Score after 4 weeks in group B. 
 
Table 4: Between group comparison of DGI score before 
and after treatment 

 
** p < 0.001(Highly significant) 
SD = Standard deviation NS = Not significant 
 
Figure 4: Between group comparison of DGI score 
before and after treatment 

 
 
pvalue of DGI Score between two groups before exercise 
is 0.486 and after exercise is 0.001 that means there is 
highly significant difference between them. 
 
Table 5: Comparison of change in DHI score within 
group A 

DHI Score Group A 
Before treatment 
Mean ±SD 

50.13 ± 3.583 

After 2 weeks 
Mean ±SD 

36.67 ± 3.677 

After 4 weeks 
Mean ±SD 

23.60 ± 6.424 

p value 0.001**  

Figure 5: Comparison of change in DHI score within 
group A 

 
 

** P<0.001(Highly significant) SD = Standard deviation. 
P value of DHI Score within group A is 0.001thatshows 
there is significant improvement in DHI Score after 4 
weeks in group A. 
 
Table 6: Comparison of change in DHI score within 
group B 

DHI Score Group B 
Before treatment 
Mean ±SD 

49.47 ± 4.307 

After 2 weeks  
Mean ±SD 

39.20± 3.610 

After 4 weeks 
Mean ±SD 

29.04 ± 5.946 

p value 0.001**  
 
** P<0.001(highly significant) 
SD=Standard deviation. 
 
Figure 6: Comparison of change in DHI score within 
group B 

 
 
P value of DHI Score within group B is 0.001.The above 
data shows that there is significant improvement in DHI 
Score after 4 weeks in group B. 
 
Table 7: Between group comparison of DHI score before 
and after treatment 

 DHI score  
before treatment 

DHI Score  
after 4 weeks 

Group A B A B 
Mean±SD 50.13± 

3.583 
49.47± 
4.307 

23.60 ± 
6.424 

29.04 ± 
5.946 

T value 0.511 2.114 
P value 0.617NS 0.053* 

 

*p < 0.05 (significant) 
SD = Standard deviation.NS = Not significant 

 DGI score  
before treatment 

DGI Score  
after 4 weeks 

Group A B A B 
Mean± 
SD 

18.33 ± 
0.724 

18.13 ± 
0.743 

23.07 ± 
0.704 

21.87 ± 
0.915 

T value 0.716 6.000 
P value 0.486NS 0.001**  
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Figure 7: Between group comparison of DHI score 
before and after treatment 

 
 
P value of DHI Score between two groups before 
exercise is 0.617 and after exercise is 0.053.The above 
data shows that there is highly significant difference 
between them. 
 
4.2 Discussion 
The subjects in the study were randomly distributed 
and had similar baseline values suggesting that 
both the groups had homogenous group of patients. 
The results of this study reveal that the Epleys 
maneuver with vestibular rehabilitation exercises is 
more effective in reducing the symptoms and 
improving balance in patients with BPPV. The 
Epleys maneuver with VRE (Group A) showed 
increase in mean DGI score from 19 to 24 and 
reduction in mean DHI score from 44 to 20, while 
the Brandt Daroff maneuver with VRE (Group B) 
showed increase in mean DGI score from 18 to 22 
and reduction in mean DHI score from 44 to 26 
demonstrating the effectiveness of Epleys 
maneuver with VRE. This significant improvement 
was due to successful repositioning of the debris 
during the Epleys maneuver and recovery of 
vestibular function after VRE. Gaze stability 
exercises also helped in improving the vestibulo –
ocular reflex thus improving head movements. Due 
to which there was increase in DGI score and 
reduction in DHI score after the treatment.Chang et 
al., 2008 supported our results who found that 
additional vestibular exercises along with Epleys 
maneuver improve balance and gait performance 
among patients with BPPV due to successful 
repositioning maneuver and recovery of vestibular 
function.Further the results were also supported by 
Horak et al.,1992who found effect of vestibular 
rehabilitation on balance and expressed them as 
lower postural sway in conditions with altering 
visual and proprioceptive input as well as during 
single leg standing with eyes open and eyes closed. 
Mrazet al; Curzytek et al., 2007 studied the effect 
of vestibular  rehabilitation  exercises on body 
balance and found that the symptoms are reduced 
resulting from spontaneous activity of CNS and by 
applying repetitive visual stimulation .Thus these 
study concluded that rehabilitation exercises results 
in decrease postural sway and improve balance..  

Angeli et al., 2000 also compared the effectiveness 
of canalith repositioning maneuver combined with 
vestibular rehabilitation exercises in treating 
BPPV. Study concluded that there was spontaneous 
resolution due to effectiveness of canalith 
repositioning maneuver variants and vestibular 
rehabilitation exercises further helped in reducing 
vestibular hypo function and thus improving static 
and dynamic balance. 
 
Conclusion 
 
The results of the study concluded that Epleys 
maneuver is better than Brandt Daroff maneuver 
with VRE in improving vertigo and balance. Thus 
Epleys maneuver is one of the effective maneuvers 
in rehabilitation of the Balance improvement in 
patients with BPPV. 
 
Clinical Relevance 
 
This study showed a significant improvement in 
DGI score and DHI score. Hence, the result of this 
study provide the evidence that Epleys maneuver 
with VRE may be the valuable and useful  in  
clinical practice and is consistence with the current 
use by clinical physiotherapist in improving BPPV 
symptoms.  
 
Highlights of the Study 
 
Epleys maneuver is better than Brandt 
Daroffmaneuver combinedwith VRE in improving 
BPPV.  
Epleys maneuver is more effective in improving 
balance as compared to Brandt Daroff maneuver 
combined with VRE. 
 
Limitations 
 
Sample size was small. Follow up of the subjects 
was not done after 4 weeks to see any recurrence of 
symptoms. Any particular semicircular canal 
treatment was not considered. 
 
Recommendations 
 
Sample size can be increased and follow up of the 
subjects after 4 weeks can be done to see the long 
term effects. Specific Semi circular canal would be 
considered for the future studies.  
 
Funding and Policy Aspects 
 
The study was done to treat the BPPV with specific 
interventions so that effective interventions can be 
implemented .The analysis will assist researchers 
and other interested policy makers in understanding 
various issues from multiple perspectives. Finally 
the researchers can plan specific intervention to 
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treat BPPV. This will allow for a better 
understanding of the effectiveness of interventions 
and potentially expand the number of evidence 
based best practices in regard to treat BPPV with 
balance impairment. Moreover with continued 
replication ofthe intervention, the administrators 
and researchers can increased the ability to treat the 
BPPV. Analysis of data will help the researchers in 
identifying the patterns and trends that impact 
intervention of BPPV 
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