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Abstract: Background: ‘stroke’ is a common cause of death in the adult population in 2Ist century. Some form of cognition
impairment occurs among 72% of stroke patients. After the stroke, getting back to a good cognitive condition along with functional
independence can be challenging and sometimes is a long - term process of recovery. Two third of stroke survivors exhibit cognitive
impairment issues post - stroke. Conventional physiotherapy plays a crucial role in retaining the patient’s cognition, independence, and
regular functional activities after a stroke. Aim: This study aims to conduct a review of current available evidence and studies on the
effect of balance training on retaining cognition in post - stroke patients. Methods: This review adheres to the Prisma guidelines and
employs a comprehensive search strategy of pubmed, PEDro, cureus, elsevier, frontiers, google scholar, ScienceDirect, and research
open databases to identify relevant articles. Inclusion criteria are applied to select articles published between 2000 and 2022 for analysis
in this review. Results: Based on the inclusion criteria, 7 studies were included. The result of this review provides evidence that balance
training shows a significant impact on retaining cognition in stroke patients. Conclusion: The result of this review provides evidence
that many stroke patients show cognitive impairment post - stroke. Balance training helps in improving cognition, giving better results
than conventional therapy alone. Implications: We can optimize recovery by using balance training alone with conventional therapy

and design them in a way that can closely match the activities of daily living.
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1. Introduction

In the adult population, Stroke is one of the most common
reasons that causing neurological disability. Above a quarter
of all deaths in developing countries like India, conditions
like stroke are responsible. (1) In the top leading causes
stroke occupies second place in causing death in conditions.
(2) One - third of the patients who suffer stroke will die, one
- third of patients will survive with severe disabilities and
the remaining one - third will make a good recovery with
functional independence (3)

One of the leading causes of long - term disability in the
adult population stroke records the highest incidence. (2)
According to the world health organization CVA or
cerebrovascular accident is a term which is synonymous
with ‘stroke’ and it can be defined as a hall mark of
accelerating partial/complete cerebral function disturbance
that last more than 24 hours or can cause death with no other
particular reason than vascular origin except those cases
with recovery within 24 hours. These latter cases are termed
as ‘ transient ischaemic attacks * (TIA) and because they are
often a harbinger of completed stroke, they have received
considerable attention over the past two decades. (1)

American stroke association / American heart association
defines stroke as an episode of neurological dysfunction due
to silent brain, spinal cord, retinal ischemia, or silent
cerebral haemorrhages leading to accelerating partial/
complete cerebral function disturbance that last more than

24 hours or can cause death with no other particular reason
than vascular origin (1)

In India, the incidence and prevalence of stroke around
twenty percent occur in people younger than 40 years of
ages. (3) (4) (5) Asian countries are having prevalence
rates higher in cases of stroke, unlike Caucasian countries
which have the higher prevalence of coronary heart diseases
and cancers. (6) (7)

Mortality of stroke records more in women when compared
to men. (6) over few years the burden of stroke in people
younger than sixty - five years of age has increased and as
well as in people of age 20 to 64 years also the incidence has
increased. (4) in the increment of the mortality rate of
stroke, poverty is also playing a major role in developing
countries through less accessibility for emergency medical
attention and available poor infra - structure of health care
management.

A person with a stroke will exhibit clinical features of
hemiparesis, sensory deficits, diplopia, dysarthria, facial
drooping, difficulty walking, confusion, dizziness, memory
issues, and sudden headaches without a proper cause.
Cognition impairment and memory dysfunction are common
symptoms that significantly affects the quality of life of
stroke survivor by reducing functional independence. Stroke
can cause damage in a number of cognitive functions,
including language, orientation, memory, and attention.
Stroke affects attention and executive functions more than
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memory at the time of diagnosis.
intervals memory might have affected.

(8) Later at various

The mechanism of post - stroke impairment of cognition is
due to neuroanatomical and small cerebral vessel lesions
which cause the damage to cells of the hippocampus, lesions
of white matter, and cerebral microbleeds which will be
resulting in vascular impairment in the cognitive areas of the
brain resulting post - stroke cognition impairment. (9)
recentclinical evaluation of the neuropsychological
assessment of stroke studies shows that among 72% of
stroke patients shows some sort of impairment in cognition,
among them 42% had cognitive impairment without
dementia. (10)

Physiotherapy evidence - based practices for stroke
rehabilitation generally include a variety of treatments
including positioning, electrical stimulation, balance
training, sitting - standing training, gait and mobility
training, electrotherapy, treadmill training, walking,
stretching exercises, B, early mobilization, mirror therapy,
splinting, cardiorespiratory training, strength (progressive
resistance) training, hydrotherapy, and cognitive exercises.
As in physiotherapy, there will be a first focus on the
restoration of activities of daily living.

Despite the present available rehabilitative strategies, there
is a window of enhanced neuroplasticity early after stroke,
during which the dynamic response of the brain to injury is
heightened and there will be more effectiveness of
rehabilitation. Initiation of rehabilitative strategies within the
first 2 weeks of stroke shows many beneficial results while
intensive therapy in the first 24 hours is not preferable and
may be harmful. (11)

Studies show that balance training is beneficial for post -
stroke patients. (12) Balance training is the practice of
using exercises to improve stability. Balance training
includes exercises for the core and leg muscles that are
responsible for a body to keep in upright posture. Hence in
elderly patients balance training is included as it helps in fall
prevention. In some cases, balance training exercises are
recommended for patients with debilitating ailments
affecting vestibular inputs, and muscle strength.

Changes in the center of gravity and base of support have an
impact on maintaining functional balance during dynamic
activities. Balance training is also used during recreation, for
athletes, who wish to improve posture, strength,
coordination, and stability. This is because it is effective for
postural and neuromuscular control improvements. Balance
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training exercises are graded. Depending on individual,
these exercises could be categorized as easy, mid, and hard.
This implies that the intensity of the exercise is dependent
on the consideration of the patient’s abilities, disabilities,
and treatment goals.

Through balance training increment in the cortical thickness
of many areas of the brain specifically areas dealing with
balance and cognitive functions is observed. (13) By
neuroplasticity mechanism after several months of balance
training studies found that patients exhibit improvement in
the performance of cognitive functions. (14)

Balance training refers to an exercise regime that works on
the improvement of an individual’s ability to maintain their
line of gravity within their base of support while doing
different varieties of activities. Balance training helps in
improving balance and cognition in stroke patients.
Cognition plays a main role in balance and gait. So,
improving cognition will improve the quality of life in post -
stroke patients.

2. Methodology

Source: A comprehensive search on pubmed, PEDro,
cureus, sage journals, science direct, elsevier, Google
scholar, frontiers.

Study selection: the inclusion criteria for the study involved
selecting articles that met the following criteria: randomized
controlled trials, quasi - experimental studies, case reports,
systemic reviews, special reports, and meta - analysis were
taken.

Objective: the objective of this study is to find the
effectiveness of balance training on retaining cognition in
post - stroke patients.

Inclusion criteria:

o Articles that included stroke

Acrticles published only in English
Acrticles containing the full text
Acrticles included both genders
Articles published from 2000 to 2022

Exclusion criteria:

e Articles in other languages

e Atrticles with no related title

e Articles with no related abstract
o Articles not related to keywords

(n=14)

Studies excluded after full text
(=211
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3. Review
Study N .
S. No.| Author name design/sample size Outcome measures Objective Result Level of evidence
National Institute of . They found that about 72% of
. Quasi - health stroke scale To find out thg .| the patients had some form of
Renjen P . - - frequency of cognitive e .
1 experimental study (nihss), Barthel index, |. " . cognitive impairment after i
et. al (10) : - impairments in acute .
pgi battery of brain stroke patients stroke, out of which 30% had
dysfunction, sigcode. P dementia and 42%v had CIND.
The study found significant
To evaluate if the improvements in patients who
Smart balance master, balance training un?ﬁ;\t/v;n()tste)alZ?ic;ttsraslt?(l)r\l\?é(?nd
2 Chenc. etal Randomized | Brunnstrom staging and| program had any better self -pcare ability at a i
(12) control trail / 41 FIM (functional delayed effects on follow - up of 6 mont?]/s as
independence measure) patients with d P h - h
hemiplegic stroke compared to the patients who
" | only underwent conventional
therapy.
After evaluating several
available literatures, the review
To test if balance and| states that a combination of
Avelet coordination exercise§ ~ balance and coordination
3 dunsyk (13) Mini review - have any effect on the| exercises have a positive effect Y
y quality of life in older on the behavioral and
people. neurophysiological outcomes as
well as the quality of life in
older adults.
- After 12 weeks of balance
Stability platform, L ;
balance eyrrpor scoring To test if balance trng?;R/gé é??&{?ﬁ?%t?gtv'i;hi?]s
system, force plate, training has any P coanitive functiori] of th%
. graded maximal ergo | positive effect on g -
Rogge a. Randomized : S . . . healthy adult, especially .
4 - spirometry, orienting and improving cognitive . : i
et al (14) control trial / 40 : - - - memory and spatial function.
perspective taking test, | function, especially Thev however found no
german intelligence | memory, and spatial id y f cardi -
structure test, wilde cognition evidence of car lorespiratory
intelli encé test ' fitness to have any effect on
9 cognition.
To test improvements|  After 1 month of slackline
5 Milos Randomized Clinical balance test, in orientation and | training, they concluded that it i
dordevic (15) control trial orientation test balance after using enhances relevant balance
slackline training abilities.
To assess the They found effective
. . Berg balance scale, effectiveness of Improvements in bal_apce_and
Giovanni . . - S reduction in disability in
6 Randomized |Barthel index, functionallbalance training in sub . . .
morone et al . - - patients with subacute stroke i
control trial ambulation category, |- acute stroke patients|
(16) 10mwt with video game - after 4 weeks of balance
' based the?a training with video game -
Py- based therapy.
To find the relation | They concluded that several
Caroline between vestibular | psychiatric symptoms such as
7 | gurvichetal. | Literature review - function, psychic depression and anxiety are Y
a7 disorders, and commonly linked to vestibular
cognition function.

(Systemic reviews, meta - analysis, RCTs) — level i

(non - randomized control trails, case - control trails) — level ii
(pre - test - post - test designs, cross - sectional designs) — level iii
(Single - subject designs, case series) — level iv
(Case reports, narrative literature reviews) — level v

4. Discussion

Pushpendra nath Renjen et al. A quasi - experimental study
found up to 72% of patients with some form of cognitive
impairment following stroke, with the frequency being more
in patients with left - side lesions, silent infarcts and cortical
atrophy. Age seemed to be a factor as well with the
prevalence of impairment higher in older aged patients, as
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well as haemorrhagic stroke patients having the higher
prevalence compared to ischemic stroke patients. They also
cited neurophysical assessment to be an important part of the
clinical evaluation and is best to be done after about 3
months after the stroke has stabilized. (10)

I - Chun Chen et al in 2002 RCT found improved dynamic
balance and FIM scores in patients who received visual
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feedback training, although they didn’t find any significant
improvements in the static balance after a 6 - month follow -
up. Their results showed that although standing balance and
locomotion were highly interrelated, changes in one function
might not reflect changes in the other. (12)

In a mini review Ayelet Dunsky in 2019 suggested that older
adults be exposed to a combination of balance and
coordination exercises for 2 - 3 sessions each week, which
incorporated exercises such as static and dynamic stability
postures, changes in BOS, changes in COG and different
standing surfaces, so as to improve their quality of life and
that these exercises should be introduced in a gradual
manner which ensures adjustment by the person as well as
safety. They also suggested the progression of the exercises
to higher difficulty levels and incorporating both motor and
cognitive tasks. (13)

In an RCT done by Rogge a et al. In 2017 found that
dynamic function measurements were significantly
improved in patients who received visual feedback training,
as compared to patients who received only conventional
therapy, and that they also showed better self - care ability.
They suggested that balance training may be beneficial for
patients who have suffered from hemiplegia. (14)

In 2017 RCT done by milos dordevic et al. Giving 1 month
of slackline training to 25 patients was found it to be a novel
approach to enhancing balance abilities. They also said that
this approach can be modified to be advantageous for the
elderly population and those who are at risk of
neurodegeneration. (15)

Giovanni morone et al in their RCT found enhancements in
balance and independency in ADLs in patients with subacute
stroke by using video game - based therapy. They also found
partial benefits in walking ability recovery, as well as
reduced need for aids/supervision during walking. They
suggested video game - based therapy could be used as a
suitable add - on for increasing the time spent by patients
involved in potentially beneficial activities. (16)

Caroline gurvich et al did a literature review in 2013 in
which they examined the association between the vestibular
system and various psychiatric disorders. They found that
they concluded that several psychiatric symptoms such as
depression and anxiety are commonly linked to vestibular
function. Although their findings remained inconclusive.
(17)

5. Conclusion

Based on the studies that were reviewed and analysed |
concluded that balance training shows a positive effect on
the balance performances of post - stroke patients as well as
in retaining post - stroke cognitive impairment. It also can be
concluded that much focus on balance training along with
conventional therapy gives better results in retaining
cognitive  performance and improving  functional
independence. As Cognition is one of the crucial aspects in
stroke rehabilitation and the functional independence of an
individual there is a need for more focus on these studies as
the information is less which is available.

References

[1]

(2]
(3]

[4]

[5]

6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Coupland AP, Thapar A, Qureshi MI, Jenkins H,
Davies AH. The definition of stroke. J R Soc
Med.2017; 110 (1): 9-12.

Katan M, Luft A. Global Burden of Stroke. Semin
Neurol.2018; 38 (2): 208-11.

Pandian JD, Sudhan P. Stroke Epidemiology and
Stroke Care Services in India. J Stroke.2013; 15 (3):
128.

Krishnamurthi R V., Moran AE, Feigin VL, Barker -
Collo S, Norrving B, Mensah GA, et al. Stroke
Prevalence, Mortality and Disability - Adjusted Life
Years in Adults Aged 20 - 64 Years in 1990 - 2013:
Data from the Global Burden of Disease 2013 Study.
Neuroepidemiology.2015; 45 (3): 190-202.
Kamalakannan S, Gudlavalleti ASV, Murthy
Gudlavalleti VS, Goenka S, Kuper H. Incidence &
prevalence of stroke in India: A systematic review.
Vol.146, Indian Journal of Medical Research. Indian
Council of Medical Research; 2017. p.175-85.

Wang H, Naghavi M, Allen C, Barber RM, Carter A,
Casey DC, et al. Global, regional, and national life
expectancy, all - cause mortality, and cause - specific
mortality for 249 causes of death, 1980-2015: a
systematic analysis for the Global Burden of Disease
Study 2015. Lancet.2016; 388 (10053): 1459-544.
Chatterjee A, Das G, Kundu TN, Banerjee S, Kumar
S. Epidemiology of stroke in India. J Indian Med
Assoc.2017; 115 (12): 71 - 75+80.

Pandian JD, Srikanth V, Read SJ, Thrift AG. Poverty
and stroke in India: A time to act. Vol.38,
Stroke.2007. p.3063-9.

Sun JH, Tan L, Yu JT. Post - stroke cognitive
impairment:  Epidemiology, = mechanisms  and
management. Ann Transl Med.2014; 2 (8).

renjen p, gauba c chaudhari d. Cognitive impairment
after stroke. cureus [Internet].2015; Available from:
doi: 10.7759/cureus.335

Coleman ER, Moudgal R, Lang K, Hyacinth HI,
Awosika OO, Kissela BM, et al. Early Rehabilitation
After Stroke: a Narrative Review. Vol.19, Current
Atherosclerosis Reports. Current Medicine Group
LLC 1; 2017.

Chen IC, Cheng PT, Chen CL, Chen SC, Chung CY,
Yeh TH. Effects of balance training on hemiplegic
stroke patients. Chang Gung Med J.2002; 25 (9):
583-90.

Dunsky A. The Effect of Balance and Coordination
Exercises on Quality of Life in Older Adults: A Mini
- Review. Front Aging Neurosci.2019; 11
(November): 1-10.

Rogge AK, Rdder B, Zech A, Nagel V, Hollander K,
Braumann KM, et al. Balance training improves
memory and spatial cognition in healthy adults. Sci
Rep.2017; 7 (1): 1-10.

Dordevic M, Hokelmann A, Miller P, Rehfeld K,
Miller NG. Improvements in orientation and
balancing abilities in response to one month of
intensive  slackline - training. A randomized
controlled  feasibility  study. Front  Hum
Neurosci.2017; 11 (February): 1-12.

Morone G, Tramontano M, losa M, Shofany J, lemma

Paper ID: SR231110084834

Volume 12 Issue 11, November 2023

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

DOI: https://dx.doi.org/10.21275/SR231110084834

813



International Journal of Science and Research (IJSR)
ISSN: 2319-7064
SJIF (2022): 7.942

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

A, Musicco M, et al. al974. Biomed Res Int
[Internet].2014; 2014: 580861. Available from: http:
[lwww.ncbi. nim. nih.
gov/pubmed/24877116%5Cnhttp: //www.ncbi. nim.
nih. gov/pubmed/24877116

Gurvich C, Maller JJ, Lithgow B, Haghgooie S,
Kulkarni J. Vestibular insights into cognition and
psychiatry. Brain Res [Internet].2013; 1537: 244-59.
Available from: http: //dx. doi. 0rg/10.1016/j.
brainres.2013.08.058

Yusuf S, Reddy S, Ounpuu S, Anand S. Clinical
Cardiology: New Frontiers Global Burden of
Cardiovascular Diseases. Circulation.2001; 104 (C):
2746-53.

Smith PF, Zheng Y. From ear to uncertainty:
Vestibular contributions to cognitive function. Front
Integr Neurosci.2013; 7 (NOV): 1-13.

Mouthon A, Taube W. Intracortical Inhibition
Increases during Postural Task Execution in Response
to Balance Training. Neuroscience [Internet].2019;
401 (March): 35-42. Available from: https: //doi.
0rg/10.1016/j. neuroscience.2019.01.007

Taubert M, Draganski B, Anwander A, Miller K,
Horstmann A, Villringer A, et al. Dynamic properties
of human brain structure: Learning - related changes
in cortical areas and associated fiber connections. J
Neurosci.2010; 30 (35): 11670-7.

Hummel N, Hifner K, Stephan T, Linn J, Kremmyda
O, Brandt T, et al. Vestibular loss and balance
training cause similar changes in human cerebral
white matter fractional anisotropy. PLoS One.2014; 9
(4): 1-11.

Hitier M, Besnard S, Smith PF. Vestibular pathways
involved in cognition. Front Integr Neurosci.2014; 8
(JUL): 1-16.

Brandt T, Schautzer F, Hamilton DA, Brining R,
Markowitsch HJ, Kalla R, et al. Vestibular loss causes
hippocampal atrophy and impaired spatial memory in
humans. Brain.2005; 128 (11): 2732-41.

Grefkes C, Grefkes C, Fink GR, Fink GR. Recovery
from stroke: Current concepts and future perspectives.
Neurol Res Pract.2020; 2 (1).

Paper ID: SR231110084834

Volume 12 Issue 11, November 2023

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

DOI: https://dx.doi.org/10.21275/SR231110084834

814





