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ABSTRACT

Introduction: The number of stroke cases is increasing in Indonesia and the disability caused by stroke is a burden 
for the country. The purpose of this study is to determine the effect of balance exercise on the independence of 
daily activities among stroke patients in Indonesia. Methods: The study design used quasi-experiment with pre-test 
and post-test design with control group sampling techniques. A non-probability sampling method was used through 
purposive sampling. Independent t test was applied for statistical test. The intervention group was given the balance 
exercise and routine treatment according to the doctor’s program, whereas the control group only received a doc-
tor’s therapy program with or without therapy activity besides balance exercise. Results: Based on the hypothesis 
test, there was an effect of the balance exercise on the improvement of patients’ independence in performing daily 
activities, this was evidenced by the results of statistical tests in the control and intervention groups with p value 
= 0.047. The balance exercise interventions can be given by increasing the physical exercise education ability on 
both patients and families. Conclusion: The use of balance exercise is proven to be able to increase the level of in-
dependence of the patient so that this intervention can be given earlier after a stroke to increase muscle strength and 
cerebral circulation. 
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INTRODUCTION

The number of stroke cases is increasing in Indonesia 
and the disability caused by stroke is a big burden for 
the country. The main focus of the physical exercise 
management of stroke patients is done individually 
with problem-solving approach to restore patients’ 
independence to attain optimal functional ability.   

The loss of central nervous system function causes 
limited coordination of neuro sensory motor resulting 
in disruption of physical activity and a decrease in 
independent activity. The number of patients who have 
compliance with rehabilitation is only 31.8%. This 
shows that more than 60% of post-stroke patients do not 
undergo a rehabilitation program with several factors 
that should be carried out with further research (1). The 
novelty of this study is the use of a simple intervention 
in the form of balance exercise, which is one of the 
therapies of rehabilitation methods that is easy to carry 
out either under the guidance of a health professional or 
carried out independently by the patient under family 

supervision. Besides, the results of this study can be 
used as justification for the management of post-stroke 
patients in the form of provision of Balance Exercise, so 
that in the future a Balance Exercise therapy program 
is mandatory for post-stroke patients. The regularity 
of undergoing a rehabilitation program can affect the 
speed at which a patient recovers from disability. The 
more regularly stroke patients carry out rehabilitation, 
the more they can prevent and reduce the risk of 
complications, as well as they can return in normal daily 
activity.

Body movement exercise of stroke patients is a 
prerequisite to attain patients’ independence. It is 
because body movement exercise is able to gradually 
help restore the normal function or approaching normal 
function of legs and arms and to increase strength of 
patients to manage their life. Balance exercise is one 
of rehabilitative actions that aim to improve physical 
ability in order to recover from the troubles in doing 
daily activities. The necessity of the effect of balance 
exercise on patients’ independence has been proven in 
this research. Independence in fulfilling daily activity 
need is measured by using Barthel index scale. This 
research is aimed to find out the effect of balance 
exercise on independence of patient in performing daily 
activities and independent performance level of post-
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stroke patients in doing activities, before and after doing 
balance exercise treatment.

Balance Exercise can be used to improve postural 
balance (2). Balance Exercise is also useful to reduce 
the risk of ageing. Balance Exercise gives the effect of 
increasing the strength of the lower limb muscles (3). 
Sports / exercises that involve muscle contraction can 
increase muscle strength by more than 100%. Decrease 
in the muscle size with age can be reduced by regular 
exercise. Research shows that exercise can increase 
muscle strength (4).  Balance training will benefits for the 
elderly if it is done 1-3 times a week (5). Research has 
proved that after two weeks exercise muscle contractile 
proteins (actin and myosin) can be replaced (4). 

Disorders due to stroke often cause hemiplegia (paralysis 
of half the body) and hemiparesis (muscle weakness) 
which can be a cause of permanent disability and that 
affect the function in carrying out Activity of Daily Living 
(ADL). After a stroke, restoring patient’s independence 
in carrying out daily activities must focus on the 
rehabilitation actions (6). At the time of rehabilitation, 
the patient can be treated in a hospital, rehabilitation 
centre, or his own home depending on several factors, 
including the dependency status of stroke patients.  The 
level of dependence of stroke patients is measured with 
the Barthel Index (BI) which was formulated by Mahoney 
and Barthel (7).   The results of ADL dependence’s 
measure are total dependence (score 0-20), heavy 
dependence (25-40), moderate dependence (score 45-
55), mild dependence (score 60-95), and independent 
(score 100) (8).

Stroke patients who will return to home should be 
motivated to carry out self-care activities as much as 
they can. The client can do basic ADLs, such as eating, 
dressing, bathing, going to toilet, continence control, 
transferring, and mobilization (9). Patients are also 
advised to use both sides of the body in performing the 
ADL, for example if the right side is affected, the patient 
can use his left hand for all activities. Again, the clients 
are also made sure that the injured hand is included in all 
activities. The faster patients are allowed to do work by 
themselves, the faster the patient becomes independent. 
Activities that can pose a risk of falling or endangering 
a patient themselves need to be helped by the family 
(6). The results of this study can be used to describe the 
regularity/continuity of the respondents in undergoing 
the therapy program in the form of balance exercise.

MATERIALS AND METHODS

Quasi experimental research design is used for pre-test 
and post-test with control group. To identify the influence 
of   balance exercise on independence of activities 
of daily living, these studies select stroke patients for 
respondents.  Respondents were divided into two group 
namely intervention and control group. The intervention 

group received balance exercise treatment and regular 
treatments according to doctor’s program while the 
control group only got therapeutic program from doctor 
with or without therapeutic activities besides balance 
exercise treatment.

In the intervention group, before the intervention of 
balance exercise was given, the respondents’ Activities 
of Daily Living (ADL) were measured by using the 
Barthel index scale and after the balance exercise was 
applied, ADL was measured again. Balance exercise was 
conducted three times a week for 4 weeks with duration 
of 15 minutes. In the control group, ADL measurement 
was carried out at the beginning and at the end of the 
assessment without balance exercise but still applying 
other training programs and treatments.

The population in this research were post stroke 
patients in the Rehabilitation Unit of Hospital in Solo, 
Indonesia. Sampling was done by non-probability 
sampling method through purposive sampling. Criteria 
for the inclusion of samples are: (1) post-stroke patients 
who are still undergoing treatment (medical stroke), (2) 
patients having regular control for the last 2 months 
(March - April 2019), (3) respondents’ age >30 years old, 
(4) patients having compos mentis (sanity) who are able 
to communicate naturally, (5) patients willing to be a 
respondent. Exclusion criteria could not be included in 
this study like (1) respondents who resign as respondents, 
(2) respondents who have a drastic decline in health 
status. The determination of the number of total samples 
used. The intervention group samples consisted of 39 
people and the control group samples consisted of 38 
people.

Data analysis was performed using computerized system 
program. The data collected were tested for normality in 
order to obtain the normal results of the distribution of 
the intervention group and the control group. Based on 
the normality test, the data processing / analysis then 
applied the parametric test, namely independent t-test.

This study has received ethical clearance and was 
approved by the health research ethics committee of Dr 
Moewardi General Hospital/ School of Medicine Sebelas 
Maret University with a number 579/IV/HREC/2019.

RESULTS 

The Characteristics of the Respondents
This study shows that the respondents in the intervention 
group were mostly male. The group consisted of 23 
men (59%) and 16 women (41%). The respondents in 
the control group consisted of 20 men (52.6%) and 18 
women (47.6%).   The average age of respondents in the 
intervention group was 58.9 years old, the youngest age 
was 31 years old and the oldest was 84 years old. In the 
control group, the average age of the respondents was 
56.7 years old, the age of the youngest participants was 
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The research shows that in the intervention group the 
average duration of stroke was 4 years, the shortest 
duration was 1 year, and the longest duration was 10 
years. In the control group, the average duration of 
stroke was 3 years, the shortest duration was 1 year, and 
the longest duration was 14 years (Table V).

37 years old, and the oldest was 78 years old (Table I).

Table I: Age-based Distribution of Respondent

Age Mean SD Min –Max N

Intervention 58.9 11.4 31 - 84 39

Control 56.7 9.5 37 - 78 38

Table II: The Barthel index-value of Respondents before and after 
treatment

Barthel Index Pre-treatment Post-treatment

Mean SD Min –
Max

N Mean SD Min –
Max

N

Intervention 
group 

55.97 12.15
35 - 
80

39 62.9 15.76
35 - 
90

39

Control 
Group

65.42 18.90
30 - 
95

38 65.42 18.90
30 - 
95

38

The mean Barthel index value before the treatment in 
the intervention group was 55.97 the highest was 80, 
and the lowest was 35. In the control group, the mean 
Barthel index value was 65.42, the highest was 95, and 
the lowest was 30. The level of patients’ independence 
in the control group and intervention group before the 
treatment based on Barthel values is shown in Table II.

The mean Barthel index value after the treatment in the 
intervention group was 62.9, the highest was 90, and the 
lowest was 35. In the control group, the mean Barthel 
index value was 65.42 with a standard of deviation (SD) 
of 18.90, the highest was 95, and the lowest was 30. 

In the intervention group, the frequency distribution 
based on ADL, showed that most respondents consisting 
of 25 people (64%) had a moderate dependency level, 
7 people (17.9%) had a mild dependency level, and 
6 people (15.4%) had a heavy dependency level. The 
characteristics of the respondents’ independence based 
on Barthel values in the intervention group are shown 
in Table III.

Table III: The Level of Respondents’ dependence in the Intervention 
Group

Level of Dependence
Pre-treatment Post-treatment

N % N %

Heavy
Moderate
Mild
Independent

6
25
7
1

15.4
64.1
17.9
2.6

1
11
25
2

2.6
28.2
64.1
5.1

Total number 39 100 39 100

In the frequency distribution of the respondents in the 
control group, on the initial assessment of Barthel-value, 
respondents with heavy dependence consisted of 2 
people (5.3%), respondents with moderate dependence 
consisted of 11 people (28.9 %), and respondents with 
mild dependence consisted of 18 people (47.4). The 
characteristics of the respondents’ independence based 
on Barthel values in the control group are shown in 
Table IV.

Table IV: The level of the Respondents’ dependence in the Control 
Group

Level of Dependence N %

Heavy
Moderate
Mild
Independent

2
11
18
7

5.3
28.9
47.4
18.4

Total number 38 100
Note: The measurement of Barthel values in the control group was done 2 months after the 
first measurement and the group had got pharmacological treatment and ROM exercises as 
also given to the intervention group.

Table V: Distribution of the Respondents based on Duration of 
Stroke

Stroke  Duration Mean SD Min-Max N

Intervention Group 4 2 1-10 39

Control Group 3 3 1-14 38

The Effect of Balance Exercise on the Independence of 
Post-Stroke Patients
This research shows that the mean Barthel index value 
before treatment (intervention) was 55.97 and the mean 
Barthel index value of at post-intervention was 62.90. 
The statistical test result obtained the value of P which 
was 0.000. It can be concluded that there is a significant 
difference between the values of Barthel index before 
and after the intervention. The analysis result of the 
dependent t-test shows that there is an increase in the 
values of Barthel index after the treatment with balance 
exercise intervention, as shown in details in Table VI. 

Table VI: Distribution of Mean Values of Barthel Index before and 
after Balance Exercise

Barthel Index Mean SD SE p-Value N

Before Balance 

Exercise

55.90 13.022 2.085 0.000 39

After  Balance Exercise 66.41 13.715 2.196

The statistical test results obtained a correlation value 
(r) of 0.398 and a p- value of 0.013. That means, there 
is a moderate relationship and a positive pattern, the 
greater the Barthel Index before the intervention, the 
greater the Barthel index after being given a balance 
exercise. Value of coefficient with determination 0.159 
means that the regression line equation can explain 
the post intervention value of Barthel’s index by 16%. 
Then, p -value of 0.013 means that in alpha 5% there is 
a difference between the values of the Barthel index of 
the intervention group and the control group (Table VII). 

DISCUSSION

The most acute problem experienced and suffered by 
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stroke patients is body movement disorders. Patients 
experience difficulty when walking because they 
experience disruption in muscle strength, balance, 
and coordination of movement (10). Stroke patients 
experience abnormalities of the brain which is a central 
nervous system that controls and triggers the movement 
of the neuromusculoskeletal system. Clinically the most 
common symptom is hemiparesis or hemiplegia, which 
causes the loss of normal postural reflex mechanisms 
for balance, body rotation for functional movements 
in extremities. Functional movement is a movement 
that must be stimulated repeatedly to make conscious 
coordinated movements and automatic reflexes based 
on the skills of daily life activities.

Body movement exercises for stroke patients is a 
prerequisite for achieving patients’ independence 
because exercise will gradually restore the limb function 
back to normal or approaching normal, and give strength 
to patients to control their life. Exercise is adjusted to 
patients’ condition and the main goal is consciousness 
to make movements that can be controlled properly, not 
on magnitude of movements (10).

Characteristics of the Respondents
Age is the one risk factor for stroke. Stroke can affect 
all age groups, but it is more often found in elderly 
population. The risk of stroke increases after the age of 
55, and even doubles every ten years after (11). In this 
research, the average age of respondents who suffered a 
stroke was 58.9 years old.

Age factor is the main risk of stroke. According to the 
research conducted by Lannywati Ghani, et al (2015), 
the risk of stroke increases with age (12). By considering 
other factors, respondents aged 55 have 5.8 times the 
risk of stroke compared to those aged 15 - 44 (12). As 
people get older, various functions of their bodily system 
will change or even decline including those in the 
nervous system, causing several pathological conditions 
such as sensory motoric disorders, cognitive / memory 
disorders, and psychiatric or emotional disorders (13). 
These changes can affect body balance. Body balance 
can certainly decline with age due to changes in the 
central or neurological nervous system, sensory systems 
such as the visual system, vestibular system, and the 
musculoskeletal system. Sensory motoric disorders 
after stroke result in impaired balance including muscle 
weakness, decreased soft tissue flexibility, and impaired 
motor and sensory control. The lost functions caused by 
impaired motor control in post-stroke patients result in 

loss of coordination and loss of ability to sense body 
balance and posture (13).

The distribution of respondents in this study showed that 
there were more males than females. This is in line with 
a research conducted by American Heart Association 
(2006) stating that strokes occur more frequently in males 
than females (14). Another research stated that there 
is no relationship between stroke and sex difference 
(15). Sex-specific risk factors in several researches are 
very diverse, meaning that sex variables are strongly 
influenced by other variables such as lifestyle like 
smoking habits, history of alcohol consumption, and 
medical history on other diseases. One research stated 
that risk factors for smoking habits and history of alcohol 
consumption were found mostly in the male respondents 
and the difference was significant compared to the 
female respondents (16).

Sacco, et al. (1997) stated that stroke incidence in men 
was 1.25 times higher than that in women (17). The 
statement of Sacco, et al. is supported by American 
Heart Association / AHA (2006) stating that stroke attacks 
occur more in males than in females as evidenced by the 
research results showing that the incidence of strokes 
in males is 81.7 per 100.000 people and in females 
71.8 per 100.000 people. This condition is thought to 
be related to lifestyle and is associated with other risk 
factors such as smoking, alcohol consumption and 
dyslipidemia (18).

Balance Exercise Improves Independence in Performing 
Activities of Daily Living (ADL)
ADL are activities people do in performing daily routines. 
ADL are basic activities for self-care. ADL include: 
going to the toilet, self-feeding, dressing (grooming), 
bathing, and functional mobility (19). ADL are basic 
skills and occupational tasks that must be mastered by 
an individual to care for his/her own self independently, 
daily in fulfilling his/her role as an individual in a family 
and community (20).

Balance exercise is a special exercise that is intended to 
help increase the strength of the muscles of the lower 
limbs and improve the vestibular system / body balance. 
The organs that have a role in the body’s balance system 
are the organs of balance perception. The exercise is 
very helpful to keep body stable to prevent falls that 
often occur in the elderly (21).

Balance exercise activates the voluntary movement 
system and the body’s automatic postural response. 
When performing ankle, hip, and stepping strategy 
exercises, the body provides sensory information, 
through a mechanoreceptor due to a change in sensation 
of body’s position, from the joints to the large myelinated 
nervous system to be passed into the dorsal column-
medial lemniscus system, ending at the postcentral 
gyrus of the cerebral cortex (somatosensory area I), later 

Table VII: Correlation and Regression Analysis of Values of Barthel 
Index after Balance Exercise in the Control Group and Intervention 
Group

Variable r R2 Regression p-Value

Barthel Index 
Pre Treatment

0.398 0.159 Barthel Index Post In-
tervention = 82.793 – 
0.287 * Barthel Index 

Pre Treatment

0.013
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categories can be achieved after being given a balance 
exercise intervention (p - value = 0.047).

The management of post-stroke patients must be 
accompanied by an increase in the ability to educate 
physical exercise to both patients and families so that 
balance exercise do not have to be done in hospitals or 
other rehabilitation units but can be done at home and 
family as instructors.

ACKNOWLEDGMENT

The authors are thankful to Rehabilitation Unit of 
Hospital in Solo, Health Polytechnic of Surakarta, 
Indonesia for giving necessary permission and Lincoln 
University College, Malaysia for academic support.

REFERENCES
 
1. Wardhani IO, Martini S. Hubungan antara 

karakteristik pasien stroke dan dukungan keluarga 
dengan kepatuhan menjalani rehabilitasi. Jurnal 
Berkala Epidemiologi. 2015;3(1):24-34.

2. Nyman SR, Yardley L. www. Balance training. org. 
uk: new website for preventing falls. Generations 
Review. 2007.

3. Kusnanto K, Indarwati R, Mufidah N. Peningkatan 
stabilitas postural pada lansia melalui balance 
exercise. Nurse Media. 2007;1(2):155627.

4. Oertzen-Hagemann V, Kirmse M, Eggers B, Pfeiffer 
K, Marcus K, de Marées M, Platen P. Effects of 12 
weeks of hypertrophy resistance exercise training 
combined with collagen peptide supplementation 
on the skeletal muscle proteome in recreationally 
active men. Nutrients. 2019 May;11(5):1072. 

5. Darmojo RB, Martono HH. Geriatri (ilmu kesehatan 
usia lanjut). Edisi ke-3. Jakarta: Balai Penerbit FKUI. 
2004:3-4.

6. Wirawan RP. Rehabilitasi stroke pada pelayanan 
kesehatan primer. Majalah Kedokteran Indonesia. 
2009;59(2):61-71.

7. Quinn TJ, Langhorne P, Stott DJ. Barthel index 
for stroke trials: development, properties, and 
application. Stroke. 2011 Apr;42(4):1146-51.

8. Syairi A. Tingkat Pengetahuan Keluarga Pasien 
Tentang Self-care (Perawatan Diri) Pada Anggota 
Keluarga Yang Mengalami Stroke di RSUD 
Tangerang Tahun 2013.

9. Bogousslavsky J. Long-term effects of stroke. CRC 
Press; 2002 Jun 21.

10. Soeparman D. Panduan Senam Stroke: Drs. 
Soeparman.2009

11. Wiratmoko H. Deteksi Dini Serangan dan 
Penanganan Stroke di Rumah. Jurnal Infokes 
STIKES Insan Unggul. 2008:37-44.

12. Delima D, Mihardja LK, Ghani L. Faktor risiko 
dominan penderita stroke di Indonesia. Indonesian 
Bulletin of Health Research. 2016;44(1):20146.

13. Pramita I, Pangkahila A. Core Stability Exercise 

processed in the cerebral cortex.

The creation of body balance, muscle strength and 
adequate joints will increase the ability of body 
movement in performing activities such as standing, 
walking, dressing up, bathing and toilet activities. 
Independence means performing individual activities 
without supervision, direction or active personal 
assistance. Independence means a state or condition of 
someone who can be independent without depending 
on others. Independence implies a condition where 
someone, who has a desire to compete to make progress 
for his/her own good, is able to make decisions and 
initiatives to overcome the problems faced, confident in 
doing his/her tasks, and responsible for what he/she has 
done. Independence is an attitude in which individuals 
keep learning to be independent in dealing with various 
situations in the environment so that they will eventually 
be able to think and act on their own (13).

This study shows that balance exercise affects the 
increase in patients’ independence (p=0.047). Balance 
exercise is an exercise that can improve coordination and 
balance function in the brain and can increase muscle 
strength. According to another research muscle strength 
is a supporting power for movement to complete tasks 
in meeting daily routine demands (22). One research 
stated that physical exercise done regularly, more or less 
3-5 times a week, will result in better physical fitness, 
health, and recovery than that done only once a week. 
Physical exercise done regularly will lead to increasing 
strength and improved muscle coordination if done 3-5 
times a week for 2-3 weeks (23).    

According to another research the increased 
independence is greatly influenced by family support 
and compliance in following the rehabilitation therapy 
program (24). This study did not discuss certain types 
of rehabilitation therapy programs so that patients and 
their families may have difficulty doing the exercises 
independently, meaning that the ability to understand 
and perform the type of exercise skills is a determining 
factor. This study provides a solution to the problem 
faced by stroke patients by examining the effect of the 
type of balance exercise on the patient’s independence. 
The results of this study can be used as a study material 
on the importance of balance training as well as the 
justification for using a balance training model.

CONCLUSION

The level of dependence of post-stroke patient activity 
before balance exercise is mostly in the medium 
category at 64.1%.  Analysis of 2 populations shows 
that the population that is given a balance exercise has 
a value of Barthel greater than that which is not given 
a balance exercise (or given other types of exercise).  
Increasing the independence of daily activities in the 
form of a decrease in dependence from moderate to mild 



Mal J Med Health Sci 17(SUPP4): 73-78, June 202178

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

Lebih Baik Meningkatkan Aktivitas Fungsional 
Dari Pada William’s Flexion Excercise Pada Pasien 
Nyeri Punggung Bawah Miogenik. Sport and fitness 
journal. 2014.

14. Sacco RL, Adams R, Albers G, Alberts MJ, 
Benavente O, Furie K, Goldstein LB, Gorelick P, 
Halperin J, Harbaugh R, Johnston SC. Guidelines 
for prevention of stroke in patients with ischemic 
stroke or transient ischemic attack: a statement 
for healthcare professionals from the American 
Heart Association/American Stroke Association 
Council on Stroke: co-sponsored by the Council 
on Cardiovascular Radiology and Intervention: the 
American Academy of Neurology affirms the value 
of this guideline. Stroke. 2006 Feb 1;37(2):577-
617.

15. Sofyan AM, Sihombing IY, Hamra Y. Hubungan 
umur, jenis kelamin, dan hipertensi dengan 
kejadian stroke. Medula. 2013;1(1).

16. Watila MM, Ibrahim A, Balarabe SA, Gezawa 
ID, Bakki B, Tahir A, Sulaiman MM, Bwala SA. 
Risk factor profile among black stroke patients in 
Northeastern Nigeria. Journal of Neuroscience and 
Behavioral Health. 2012 May 31;4(5):50-8.

17. Sacco RL, Benjamin EJ, Manolio TA, Whisnant JP, 
Wolf PA. Risk factors: Prevention and Rehabilitation 
of Stroke. Stroke (1970). 1997;28(7):1507-17.

18. Wayunah W, Saefulloh M. Analisis Faktor Yang 
Berhubungan Dengan Kejadian Stroke Di Rsud 

Indramayu. Jurnal Pendidikan Keperawatan 
Indonesia. 2017;2(2):65-76.

19. Hardywinito dan Setiabudi. Paduan Gerontologi. 
Jakarta: PT. Gramedia. 2005.

20. Setiahardja AS. Penilaian Keseimbangan 
dengan Aktivitas Kehidupan Sehari-hari pada 
Lansia Di Panti Werdha Pelkris Elim Semarang 
Dengan Menggunakan Berg Balance Scale Dan 
Indeks Barthel (Doctoral dissertation, Program 
Pascasarjana Universitas Diponegoro).

21. Merom D, Pye V, Macniven R, van der Ploeg 
H, Milat A, Sherrington C, Lord S, Bauman A. 
Prevalence and correlates of participation in 
fall prevention exercise/physical activity by 
older adults. Preventive Medicine. 2012 Dec 
1;55(6):613-7.

22. Janssen I. Evolution of sarcopenia research. 
Applied Physiology, Nutrition, and Metabolism. 
2010 Oct;35(5):707-12.

23. Michell TB, Ross SE, Blackburn JT, Hirth CJ, 
Guskiewicz KM. Functional balance training, with 
or without exercise sandals, for subjects with stable 
or unstable ankles. Journal of Athletic Training. 
2006 Oct;41(4):393.

24. Wardani R, Salsabila S, Rahman AN, Rakhmatiar 
R. Effectivity Of Nintendo Wii As Rehabilitation 
Therapy In Post Stroke Patients: A Systematic 
Review. Malang Neurology Journal. 2020 Dec 
15;7(1):56-9.


