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Abstract 
OBJECTIVE:. To investigate the effectiveness of dual task train-
ing, gait training and vestibular rehabilitation on balance and 
quality of life in post stroke adults. 
MATERIALS AND METHODS: This Pilot study was carried out 
on 45 post stroke participants both male and female who ful-
filled the inclusion criteria were recruited for the study with age 
group between 40 to 60 years from out-patient physiotherapy 
department of Dr. M. G. R. Educational and Research Institute, 
Deemed to beUniversity. 
The subjects were randomly assigned into 3 groups, each 
group consisting of 15 subjects. Group A received dual task 
training for thrice a week of 45 minutes per session for 4 weeks. 
Group B received gait training program for thrice a week of 30 
minutes per session for 6 weeks. Group C received Cawthorne 
and Cooksey exercises of vestibular rehabilitation for thrice a 
week of 60 minutes per session for 8 weeks. The outcome mea-
sures used were Global Quality of Life Scale (GQOL) and Berg 
Balance Scale (BBS). 
RESULT: When the mean values of GroupA, Group B and Group 
C were compared on GQOL and BBS scale revealed significant 
increase in the post test mean value with Group C showing 87 
and 55 on GQOL and BBS respectively, which was higher than 
Group A mean values 84.1, 52.33 and followed by Group B mean 
value 80, 53.3 at p ≤ 0.001.Hence, Group C which received ves-
tibular rehabilitation was more effective than other groups. 
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INTRODUCTION
Stroke is described by the World Health Organiza-

tion (WHO) as “rapidly developing indications of fo-
cal impairment of brain function, lasting more than 24 
hours or resulting in death, with no clear cause other 
than that of vascular origin” [1]. 20% of strokes involve 
the posterior cerebral circulation, and more than 60% 
of patients have vertigo. The most frequent disorder 
that affects daily living skills and impairs mobility is 
stroke [2]. Recovery of balance after a stroke is regard-
ed as being of utmost importance and can be impacted 
by a number of factors, including joint motion restric-
tion, loss of strength, variation of tone, motor coordi-
nation, and sensory organization components [3]. 

Ischemic stroke and hemorrhagic stroke are the 
two main forms of stroke. A transient ischemic at-
tack is a brief episode of neurological dysfunction 
brought on by focal brain, spinal, or retinal ischemia 
without an acute infarction, as opposed to an ischemic 
stroke, which is defined as an episode of neurological 
dysfunction brought on by spinal, focal, cerebral, or 
retinal infarction with symptoms lasting longer than 
24 hours. With symptoms that are brief (i. e., lasting 
from minutes to hours but less than 24 hours), tran-
sient ischemic episodes are frequently referred to as 
mini strokes [4]. The brain bleeds that lead to hemor-
rhagic stroke. It is further broken down into intracra-
nial bleeding, which accounts for 10% of all strokes, 
and subarachnoid subarachnoid haemorrhage, which 
makes up roughly 5% of all strokes. Subarachnoid hae-
morrhage is caused by bleeding into the area around 
the brain where blood vessels are located between the 
arachnoid and pia mater from a cerebral blood vessel, 
vascular malformation, or aneurysm [4]. 

Approximately 85% of stroke patients die from 
ischemic occlusions because of intracranial haemor-
rhage. Brain embolic and thrombotic occlusions are 
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caused by ischemic occlusions. In thrombosis, athero-
sclerosis-related vessel constriction affects blood flow. 
Plaque buildup will restrict the vascular chamber and 
cause clots to develop, which will result in thrombotic 
stroke. In an embolic stroke, reduced blood supply to 
the brain area results in an embolism, which stresses 
the cells and causes necrosis (cell death) [5]. 

10- 15% of all strokes are hemorrhagic strokes, 
which have a significant fatality rate. Blood vessels 
burst due to internal damage and stress on the brain 
tissue in this illness. Blood arteries burst during an in-
tracranial haemorrhage, which results in an abnormal 
blood buildup inside the brain. Intracranial bleeding 
is primarily brought on by hypertension, excessive 
anticoagulant use, thrombolytic medications, and dis-
turbed vasculature. 

Both ischemic and hemorrhagic stroke patients 
experience the same symptoms, although those who 
have the latter type of stroke may additionally experi-
ence more headaches and nausea, as well as non-focal 
neurological symptoms like loss of consciousness and 
stiffness of the neck [6]. A higher chance of getting 
a stroke has been related to a number of risk factors. 
Either the risk factors can be changed, or they can’t. 
The risk factors for stroke that can be changed are hy-
pertension, smoking, diet, and diabetes. The risk fac-
tors that cannot be changed are age, male gender, and 
a family history of stroke. However, modifiable risk 
factors can be blamed for 80% of strokes. With several 
studies on stroke, the risk of stroke has also been con-
nected to genetic predisposition. The aforementioned 
risk factors will have a negative effect on the structural 
and functional integrity of vessels [7]. 

258, 576 persons in and around Vellore, Tamilna-
du, South India were included in a stroke study. Ac-
cording to this study, there was a point prevalence 
of 42/100, 000 and an incidence of 13/100, 000 per-
son-years. Recent community-based research on the 
prevalence of stroke in India revealed a wide range of 
147-922/100, 000 people. The estimated age-adjust-
ed prevalence rate for stroke ranges between 84/100, 
000 and 262/100, 000 in rural regions and between 
334/100, 000 and 424/100, 000 in urban areas, accord-
ing to the India stroke factsheet updated in 2012 [8]. 

Stroke prevalence rates are expected to range from 84 
to 262/100, 000 in rural areas and from 334 to 424/100, 
000 in urban areas. The prevalence of stroke is rising 
and falling with age, according to 2021 March preva-
lence research. In this study, ischemic strokes were more 

common than hemorrhagic strokes, and the majority of 
stroke patients were older than 60.Only 8.64% of the pa-
tients were under 40 years old, 42.63% were between 40 
and 60 years old, and 48.71% were beyond 60 years old, 
according to the age distribution of the patients. Patients 
with ischemic stroke made up 848 cases (72.60%), which 
was consistent with earlier research that showed isch-
emic stroke cases at 70% and 68%, respectively. Hem-
orrhagic stroke patients made up 27.39% of the study’s 
participants, which is comparable to the 32% and 25% 
described in earlier research [9]. 

Patients who suffer from stroke experience a wide 
range of limitations, including hemiplegia, poor coor-
dination, gait issues, issues with speech and swallow-
ing, and ultimately a decreased level of independence. 
Another aspect that is impacted in stroke victims is 
balance. The loss of balancing potential is caused by 
the diminished motility that follows a stroke, which 
is manifested as asymmetric posture, proprioception 
impairment, and aberrant muscle tone [10]. Numer-
ous therapies are helpful in the post-stroke manage-
ment of patients. Dual task training is one of them and 
entails continually doing two or more tasks at once 
as well as coordinating a variety of tasks because it is 
possible to conduct more than two tasks at once [10]. 
Patients recovering from stroke who have trouble pay-
ing attention and thinking clearly could find it chal-
lenging to handle one or two tasks at once. However, 
they may also find it challenging to focus on multiple 
tasks at once due to insufficient attentional resources 
[11]. The retention, acquisition, and transfer of task 
coordination skills in stroke patients using a dual task 
training technique is successful, which may improve 
balance and quality of life. 

The WHO defines quality of life as a person’s as-
sessment of their place in life in relation to their goals, 
wants, hopes, and worries as well as the cultural con-
text in which they live [12]. The most crucial aspect of 
functional independence in daily tasks is thought to be 
gait [13]. When compared to healthy persons, stroke 
patients typically walk slower and for shorter distanc-
es. They have challenges while just going about their 
normal business. Neuronal loss and a communication 
breakdown within the central nervous system are the 
causes of the decreased functional capacity [14]. 

Vestibular rehabilitation, a specialized exercise 
programme designed to lessen gaze instability, dizzi-
ness, vertigo, imbalance, and falls, is one of the most 
modern rehabilitation techniques. These workouts are 
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based on progressively harder tasks that stimulate the 
vestibular system with head, eye, and body motions 
[15]. It has been demonstrated that vestibular thera-
py has greater benefits on gait in stroke patients [16]. 
In order to determine whether dual task training, gait 
training, and vestibular therapy in post-stroke adults 
could improve balance and quality of life for these par-
ticipants, this study was done. 

METHODOLOGY
It was a comparative pre-post-test type of pilot 

study. The study was conducted in the Department of 
Outpatient Physiotherapy (Dr. M. G. R. Educational 
and Research Institute, Velappanchavadi). This inves-
tigation lasted for 18 weeks. 45 after a stroke Based 
on the inclusion criteria, subjects were chosen for this 
study, and they were then divided into 3 groups at 
random. Before any procedure began, each individual 
signed an informed consent form, and the universi-
ty research and ethics committee approved the study. 
The study was conducted entirely in compliance with 
the Helsinki Declaration adopted by World Medical 
Association2013.The inclusion of subjects was based 
on their willingness, ability to perform exercises, and 
age range of 40 to 60 years for both male and female 
subjects and Mini mental status examination score 
should be greater than 18.

Subjects were excluded if they had significant neuro-
logical diseases, comorbidities, or limitations that could 
affect their walking speed in addition to stroke (visual, 
hearing impairment, seizure disorders), Subjects over 
60 who were not willing, recent fractures, and any psy-
chiatric or psychological disorder were removed. The 
Berg Balance Scale was used to examine the balance, a 
crucial element in gaining coordination, and the Global 
Quality of Life Scale was utilized to assess the subjects’ 
improvements in overall quality of life. 

A total of 45 post-stroke participants who met the 
inclusion requirements were allocated into Group A, 
Group B, and Group C at random. Each group has 
15 participants. Following the initial assessment, the 
Berg Balance Scale and Global Quality of Life Scale 
were used to evaluate each group. All of the subjects 
received explanations on the treatment’s safety and 
security. For 6 weeks, Group A underwent Dual Task 
Training three times a week for 45 minutes at a time. 
Backward counting and arithmetic subtraction while 
walking, object transfer while walking, carrying a full 
glass of water without spilling while walking, and pass-

ing and catching a ball while walking was all included 
in the dual task training. 

For six weeks, Group B underwent a gait training 
programme three times a week for 30 minutes at a 
time. The Gait Training Program consists of the indi-
viduals were instructed to walk in a straight path while 
holding out their hands for support at first, then grad-
ually reducing the support and increasing the number 
of steps. The test subjects were instructed to walk with 
their heads moving at a brisk pace from left to right. 
After then, the patients were instructed to go from one 
chair to another 10 feet away. The level of difficulty 
was increased by include head motions, accelerating 
the pace of walking, and narrowing the gait. 

For six weeks, GROUP C underwent Cawthorne 
and Cooksey exercise for vestibular rehabilitation 
three times a week for 60 minutes each. EYE MOVE-
MENTS (Sitting or lying down) – Looking up and 
down side to side while concentrating on a finger 
moving from three feet to one foot away from the face 
is a Cawthorne and Cooksey exercise. Sitting head 
movements include eye and head movements, shrug-
ging and rotating of the shoulders, bending forward to 
pick up objects from the ground. Walk across a room 
while keeping your eyes open, then close them. Walk 
up and down a slope while keeping your eyes open, 
then close them. Play any activity that requires stoop-
ing, stretching, and aiming, like bowling. Prior to the 
exam, each individual was measured using the Berg 
Balance Scale and the Global Quality of Life Scale. 
Post-test evaluations were taken at the end of the 18th 
week of the study. 

DATA ANALYSIS 
Both descriptive and inferential statistics were used 

to tabulate and analyse the data that had been gathered. 
The statistical package for social science (SPSS) version 
24 was used to evaluate all the parameters. To compare 
three groups statistically, one way ANOVA, which com-
bines the following tests (Test of Homogeneity of Vari-
ance, ANOVA, Post Hoc test Tukey HSD), was used. 

RESULT 
When the mean values of Group A, Group B and 

Group C on GQOL were compared it shows signifi-
cant increase in the post-test mean values, but Group 
C with a higher mean (87) value is effective than 
Group A mean (84.1) and followed by Group B mean 
values 80 at p ≤ 0.001.
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TABLE 1 
PRE-TEST COMPARISON OF GQOL USING ONE ANOVA MUL-
TIPLE COMPARISON POST HOC TUKEY HSD TEST BETWEEN 
GROUP A, GROUP B AND GROUP C 

MULTIPLE GROUP 
COMPARISON

MEAN DIF-
FERENCE 

STANDARD 
ERROR

SIGNIFI-
CANCE

GROUP A GROUP B 1.333 3.931 .939 
GROUP C -14.333* 3.931 .002 

GROUP B GROUP A -1.333 3.931 .939 
GROUP C -15.667* 3.931 .001 

GROUP C GROUP A 14.333* 3.931 .002 
GROUP B 15.667* 3.931 .001 

TABLE 2
POST-TEST COMPARISON OF GQOL USING ONE ANOVA 
MULTIPLE COMPARISON POST HOC TUKEY HSD TEST BE-
TWEEN GROUP A, GROUP B AND GROUP C 

MULTIPLE GROUP 
COMPARISON 

MEAN DIF-
FERENCE 

STANDARD 
ERROR 

SIGNIFI-
CANCE 

GROUP A GROUP B 4.133 1.867 .080 
GROUP C -2.667 1.867 .336 

GROUP B GROUP A -4.133 1.867 .080 
GROUP C -6.800* 1.867 .002 

GROUP C GROUP A 2.667 1.867 .336 
GROUP B 6.800* 1.867 .002 

TABLE 3
COMPARISON OF PRE & POST-TEST VALUES OF GQOL OF 
HOMOGENEITY OF VARIANCE & ONE ANOVA TEST BETWEEN 
GROUP A, GROUP B AND GROUP C 

TEST GROUP A GROUP B GROUP C df F 
value

signifi-
cance

MEAN S.D MEAN S.D MEAN S.D df1 df2

PRE 54.667 13.02 53.33 9.759 69 9.1 2 42 9.766 .000

POST 84.133 5.33 80 4.629 86.8 5.34 2 42 6.735 0.003
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80

100

GROUP A GROUP B GROUP c

55 53,3
69

84,1 80 87

GQOL PRE AND POST TEST COMPARISON  
BETWEEN GROUPS
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GRAPH 1. COMPARISON OF PRE AND POST VALUES OF GQOL 
BETWEEN GROUPS 

TABLE 4
PRE-TEST COMPARISON OF BBS VALUES USING ONE ANO-
VA MULTIPLE COMPARISON POST HOC TUKEY HSD TEST BE-
TWEEN GROUP A, GROUP B AND GROUP C 

Multiple group 
Comparison 

Mean Dif-
ference 

Standard 
Error

Signifi-
cance

GROUP A GROUP B 4.533 2.453 .167
GROUP C 7.200* 2.453 .015

GROUP B GROUP A -4.533 2.453 .167
GROUP C 2.667 2.453 .527

GROUP C GROUP A -7.200* 2.453 .015
GROUP B -2.667 2.453 .527

TABLE 6 
COMPARISON OF PRE & POST-TEST VALUES OF BBS USING 
TEST OF HOMOGENEITY OF VARIANCE & ONE ANOVA TEST 
BETWEEN GROUP A, GROUP B AND GROUP C 
TEST GROUP A GROUP B GROUP C df F value signifi-

cance
MEAN S. D MEAN S. D MEAN S. D df1 df2 

PRE 39.2 5.557 34.667 7.6687 32 6.761 2 42 4.403 0.018

POST 52.333 2.582 53.333 2.6095 55.067 1.9074 2 42 5.029 0.011
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GRAPH – 2 PRE AND POST TEST COMPARISON OF BBS 

When the mean values of Group A, Group B and 
Group C on BBS were compared, it shows significant 
increase in the post-test. But Group C mean shows 55 
which has higher mean values is effective than Group 
B mean 53.3and followed by Group A mean values 
52.33 at p ≤ 0.001.Hence Group C is more effective 
than other groups. 

DISCUSSION
In the modern world, India has a high incidence 

of stroke. After a stroke, there will be a severe neuro-
logical impairment that includes sudden numbness or 
paralysis, vertigo, and decreased balance. Stroke suf-
ferers are becoming more numerous on a daily basis. 
Unfortunately, a stroke can have a very severe effect on 
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a patient’s functional abilities and significantly lower 
their quality of life. Thankfully, there is a stroke treat-
ment that has been proven to control the problems. The 
goal of the current study was to compare how dual task 
training, gait training, and vestibular rehabilitation af-
fected post-stroke people’ balance and quality of life. 

This study set out to examine post-stroke adults 
in great detail in order to ascertain their balance and 
quality of life. The study’s objective was to ascertain 
the benefits of dual task training, gait training, and 
vestibular rehabilitation on post-stroke adults’ balance 
and quality of life. In this study, gait training and dual 
task training for the individuals also improved, though 
not as much as the subjects who had had vestibular re-
habilitation, which was determined to be important. 
With post-stroke individuals, the Berg Balance Scale 
was used to test balance, and the Global Quality of Life 
Scale was used to measure quality of life. 

A programme based on exercises called vestib-
ular rehabilitation aims to enhance balance. These 
head-moving exercises are crucial for maintaining and 
developing the vestibular system. The tonic firing rate, 
a fundamental vestibular afferent of the healthy vestib-
ular system with a resting firing rate, is a principle of 
vestibular rehabilitation. When the head moves in one 
direction, the eye moves with the same speed in the 
other way. Physical therapy with a focus on vestibular 
rehabilitation helps the central nervous system com-
pensate for peripheral vestibular dysfunction in order 
to lessen the imbalance [17]. 

The improvement is assumed to be produced by 
the exercises that are intended to generate repetitive 
movements of the eye, head, and trunk, according to 
Bonanet al (2004). Hemiplegic patients are unable to 
adequately utilize vestibular information. According 
to Horak et al. (2006), vestibular sensorial references 
are crucial for maintaining stability when high veloc-
ities and frequencies of body movements occur[17, 
18] so controlling head and trunk orientation in space 
may be important in relation to the gravitational force 
for improving postural instability. 

In one of their studies, Whitney et al. (2003) sug-
gested that Vestibular Rehabilitation training is cru-
cial for coordinating learning techniques to enhance 
motor learning and adaptation. Therefore, in order to 
prevent falls and further enhance balance, it is crucial 
for the physician to focus more on both gait stability 
and common vestibular symptoms [19, 22]. Accord-
ing to M Girardi et al. (1998), vestibular rehabilitation 

significantly reduces falls and enhances gait in post-
stroke people [20]. 

In order to improve dynamic balance and gait 
training in post-stroke people, Marco Tramontano 
et al. (2018) suggest that vestibular rehabilitation en-
tails a variety of exercise programmes with a distinct 
combination of activities [21]. As a result, we draw 
the conclusion from the current study that vestibular 
training improves balance and quality of life in adults 
who have had strokes. 

CONCLUSION
This study concludes that Dual task training, Gait 

training and Vestibular rehabilitation had consider-
able effects on improving balance and quality of life in 
post stroke subjects. However, the vestibular rehabili-
tation group was considered to be more effective than 
the other groups training program. 
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