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ABSTRACT 
Post-stroke sensory-motor issues often lead to postural instability, affecting gait and 

daily living activities. Around 83% of  stroke survivors experience balance impairments, 
increasing fall risk. The Bobath approach focuses on motor recovery through postural 
control. At CRP, it is used to enhance alignment, neuromuscular function, and 
independence in stroke patients. A total of  162 stroke patients were selected through 
purposive sampling from CRP-Mirpur. They received Bobath technique for 6 weeks (5 
days/week, 40 minutes/session) from certified practitioners. The Berg Balance Scale 
(BBS) was used to assess balance before and after treatment. Data were analyzed using 
paired t-tests. The study showed that the Bobath approach significantly improves sitting 
and standing balance, and mobility in stroke patients. The Bobath approach significantly 
improves balance and mobility in stroke patients, promoting greater independence and 
improving overall functional outcomes in stroke rehabilitation.

KEYWORDS: Stroke, Bobath, Balance, Impact

ABBREVIATIONS: ADLs: Activity of  daily life’s; BBS: Berg Balance Scale; CRP: 
Centre for the Rehabilitation of  the Paralyzed; COM: Centre of  Mass; CT: Computed 
Tomography; DM: Diabetes mellitus; HTN: Hypertension; IHD: Ischemic Heart 
Disease; MRI: Magnetic Resonance Imaging; PMH: Past Medical History; SRU: Stroke 
Rehabilitation Unit; SPSS: Statistical Package for Social Sciences.

INTRODUCTION
Due to sensory-motor consequences postural instability after stroke has the greatest 

impact on gait and independency in activities of  daily living (ADLs). Standing balance is 
more important than leg strength to achieving independent walking or ADL’s.1 Balance 
impairment considered as a major risk factor for fall. It is reported that about 83% of  
stroke survivors suffer from balance impairment. Balance impairment is characterized 
by short supporting time and differences between two sides of  the body and slow 
walking speed, which may increase the risk of  falls. After stroke falling is the common 
complication, around 50%-70%. Therefore, management of  balance impairment is 
challenging for patients who had a stroke.2
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Trunk control is necessary in order to change the body position 
to control movements against gravity and to shift the weight to free 
the limbs for function. In sitting, normal trunk control maintains 
the stability of  trunk and enables us to shift weight and balance and 
to reach with the arms. Stroke is a global public health problem that 
leads to significant disabilities.3 In CRP we use Bobath approach 
for stroke patient which aims is the restoration of  maximum 
independence by improving alignment and neuromuscular activity. 
Very few researches has done on balance besides that there is no 
research published on treatment approach in Bangladesh. So based 
on the evidence and interest we choose this topic. 

The control of  human balance is a comprehensive process 
relying on the integration of  visual, vestibular and somato-sensory 
inputs to the central nervous system. It is reported that about 83% 
of  stroke survivors suffer from balance impairment.2

Ischemic stroke is more often diagnosed in the left hemisphere 
than in the right.4 Several hospital-based studies have reported that 
left sided strokes are more frequent than right sided. A possible cause 
for the left sided strokes is more frequent is the characteristics of  the 
atherosclerotic plaque in the left carotid artery. Another hypothesis is 
that the strokes in hospitals are selections of  strokes with symptoms 
are that are better recognized or perceived as more severe. Balance 
is complex, multi-dimensional concept requiring integration of  the 
vestibular, visual, somato-sensory, musculoskeletal and cognitive 
processing systems involving the reception and integration of  
sensory input, planning and execution of  movement to achieve a 
good upright posture.5

The first is the ability to maintain an efficient tone 
and an appropriate relationship between body-segments 
and body-environment respect to gravity, support surface, 
visual and internal references. The second involves the  
coordination of  movement strategies to stabilize the COM during 
self- initiated activities or external disturbances of  stability. The most 
important aspect of  dynamic stabilization of  trunk correlated with 
postural control and postural stability.6 The aim of  this study is to 
explore the effectiveness of  Bobath techniques to improve balance 
in patient with Stroke.

METHODS
Study Design

A total of  158 samples with stroke. Experimental group received 
Bobath technique from certified Bobath practitioner. Each patient 
was received the treatment for 5 days a week for 6 weeks. The time 
duration will be given 40 minutes for each session. All the participants 
took in the experiments on a voluntary basis after signing a consent 
form a demographic data was collected from each subject. The 
purpose of  the study was explained to all the participants. In this 
study purposive sampling was used. These subjects were taken from 
the stroke rehabilitation unit CRP-Mirpur and selected according to 
inclusion and exclusion criteria. The Inclusion criteria of  this study 
are age 18 to 80years old, both genders, definite diagnosis of  stroke 
by CT/ MRI. Exclusion criteria for this research are medical unstable 
patient, psychiatric patient, and any orthopedic or other neurological 
condition. Outcome measurement is Berg balances scale (BBS). 

Material used as couch, chair, pillow, data collection sheet and patient 
consent form. Procedure-58 patients between the age group of  18 
to 80 years were included in study after a written consent forms 
either the patient or the relatives. Patients were aware about the 
research study and the procedure of  the followed patients would 
receive Bobath approach under the supervision of  expert who was 
completed Basic Bobath Certificate course. The study was of  6 weeks 
5 days per weeks at Stroke Rehabilitation Unit (SRU) in CRP-Mirpur. 
Examination included assessment which was performed on first and 
last day of  treatment and data was recorded. Data was collected from 
September, 2024 and this study was conducted for 1year period.

Treatment
Activation of  Foot in Supine

In supine lying at first patient position is in active supine that 
means the alignment of  body position is like active from head to 
feet. Then start mobilize the first metatarsal of  the foot and extensor 
hallucis longus, then 2nd metatarsal, 3rd, 4th and 5th metatarsal of  the 
foot. Then mobilize the longitudinal arch and shaping the foot. Then 
flex the fingers at first by the therapist then patient will try with 
therapist 5-10 repetitions. After that planter flex and dorsi flex the 
ankle. 

Stop Standing
This exercise is for activate the gravireceptors by contracting 

abdominals. This technique start from standing position alignment 
would be symmetrical and therapist palpate abdominals by both 
thumbs give upward pressure and patient both knees flex before the 
sitting position. In this position pelvis ant and post tilt 5-10 reps then 
go to standing position.

Linear Extension Lumbar
In sitting position both arms place on the table therapist hand 

place under the posterior superior iliac spine then hip flexors, 
facilitate the pelvic into posterior tilt. Then use thumbs bilateral 
upward facilitation or use the thumbs laterally to get the extensor 
response through this. 

Activation of  Foot in Sitting
This technique is same as in activation of  foot in supine. At first 

active sitting position and foot flat on the floor then start from calf  
muscles gastrocnemius and soleus muscles mobilize one side fixed 
and other side mobilize and go to downward mobilize the tendo-
achilis. Gradually mobilize the extensor hallucis longus, then start 
mobilize the first metatarsal of  the foot and extensor hallucis longus, 
then 2nd metatarsal, 3rd, 4th and 5th metatarsal of  the foot. Then 
mobilize the longitudinal arch and shaping the foot. Then flex the 
fingers at first by the therapist then patient will try with therapist 5-10 
repetitions. After that planter flex and dorsi flex the ankle. 5-10 reps

Sit to Stand
Patient is in active sitting position then bends forward and trunk 

extension and stand up 5-10 reps. 
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Data Analysis 
This chapter deals with the statistical analysis of  the socio 

demographic frequency and the measure the BBS within group. The 
data analyzed by SPSS software. Paired T-test used to compare pre 
and post treatment score of  the BBS within group.

RESULTS
This chapter deals with the result of  data analysis of  the data 

of  BBS and Socio-demographic data. The score was analyzed and 
interpreted to determine the Bobath intervention is effective to 
improve balance in patients with stroke. Paired T test was used to 
analyze and compare Pre and Post treatment score within the group. 
Significant value of  0.05 was used for data analysis. One hundred 
and sixty-two stroke patients were participating in this study. The 
demographic and co-morbid characteristics of  the included patients 
were illustrated in Table 1. Among 158 participants slightly more than 
half  of  the participants were aged 28–57 years (51.8%), while 48.2% 
were aged 58–87 years. Regarding diagnosis, CVA with left-sided 
involvement was most common 50.6%, whereas right-sided CVA 
accounted for 48.1%, with only 1.2% having bilateral hemiparesis. 
The most frequent co-morbidity was DM with HTN (37%), followed 
by HTN alone (31.5%) (Table 1).

The mean pre-test score increased from 8.30 to 28.30 at post-
test, with a mean difference of  −20.00 (SD = 11.91) which indicates 
a substantial improvement after the intervention. This improvement 
was statistically highly significant (p < 0.001), suggesting paired 
sample analysis highlighted a significant improvement in BBS scores 
following Bobath exercises (Table 2). 

In Berg balance scale initially 138 no. of  patients were wheelchair 
bounded, 16 patients were walking with assistance and 6 patients 
were independent and during discharge 44 patients were independent 
and 73 patients were walking with assistance (Figure 2).

 

 
Figure 1. Intervention description and replication flow chart .

 

 
 
Figure 2. Berg Balance Scale (initial & discharge score)
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required assistance for walking (n=13), with fewer being wheelchair-
bound (n=7) and only a small proportion of  3 are independent 
(Figure 3).

Among patients with DM and HTN, the majority, 31 patients 
were walking with assistance, followed by 15 wheelchair-bound and 
independent 13. In the DM, HTN, and IHD group, most patients 

 

 
 
 
Figure 3. Cross tabulation of  PMH & post score of  BBS

DISCUSSION
The study was conducted to evaluate the effectiveness of  

Bobath approach on improving balance in patient with stroke. The 
study was carried out among 158 patients, age range from 18 to 80 
years according to inclusion criteria and purposive sampling was used 
to allocate the subject.

In age specific prevalence showed that 28-57 years age range 
patients are more than those younger than 58-87 years of  age range. 
The similar result we have got in another research in Bangladesh. 
In 2022 Mondal, M., et al has done the research about prevalence 
and risk factors of  stroke in Bangladesh. They have got majority of  
patients age were more than 60 years.7 

In case of  balance sitting balance is the first step during 
assessment. In this study majority of  patients need assistance during 
sitting. After applying Bobath approach majority of  patient achieved 
sitting balance. Moni, S., (2019) has found the effectiveness of  
Bobath approach in sitting balance.

The results of  the present study have shown that Bobath-based 
trunk exercises improve trunk function and have a positive impact 
on balance and walking activities. The most important feature of  
our study is that the trunk training was individually planned and 
functionally oriented. The trunk training totally depends on postural 
control, postural stability as well as the centre of  mass of  the body 
according to posture.

In Berg Balance Scale here we have found that initially most 
of  the patients were wheelchair bound but after 6 weeks nearly 
50% patients could walk with assistance and 27% patients were 
independent. This was the outcome of  Bobath concept. In 2016 
Kilinc, M. et al investigate the effect of  Bobath based trunk exercises 

on trunk control, functional capacity, balance, and gait: a pilot 
randomized controlled trial. In their study individually developed 
exercise programs in the Bobath concept improved in trunk 
performance, Balance and walking ability in stroke patients 

According to Verma, S. et al (2023) tried to find out the 
effectiveness of  Bobath approach along with core stability training in 
stroke patient. The result of  this study showed that Bobath approach 
along with core stability training improves trunk function and have a 
positive impact on balance and mobility. 

Here we have got majority of  patients are left sided hemiplegia 
than right side.

Cerebrovascular disease is an important health problem in 
worldwide.8 After stroke majority of  patients have balance problem 
and others have higher postural sway, asymmetric weight distribution, 
impaired weight shifting ability and equilibrium reactions may be 
delayed or disrupted.9 There is also an increased risk of  falling, 
resulting in high economic costs and social problems. Hemiplegia 
can cause reduction in patient’s limits of  stability, which are defined 
as the area where the individual can shift his centre of  mass without 
loss of  balance and without changing the support base. Therefore, 
it’s essential to rapidly achieve postural control in order to improve 
independence, social participation and general health. The aim of  
balance rehabilitation is to ensure safe ambulation.10 In spite of  the 
multiple therapeutic approaches to promote recovery of  postural 
control, no definitive conclusions can be drawn on which one is the 
best. 

Balance is essential to all functional activities during sitting and 
standing.11 Postural control is fundamental to maintain balance. The 
important resources for postural control are movement strategies, 
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biomechanical constraints, cognitive processing, perception of  the 
verticality (visual and postural), sensory modalities (somatosensory, 
visual and vestibular) and the sensory reintegration and reweighting 
in central nervous system (CNS)12, which can be impaired after a 
stroke. Postural control is one of  the important components of  
Bobath concept.

Practicing of  balance’ is one of  the most important 
physiotherapeutic interventions in inpatient rehabilitation facilities. 
Even if  the survivors of  stroke are ambulatory, there is an increased 
risk of  falling mainly on paretic side, difficulty in walking on uneven 
surface and difficulty in using public transport. Bobath described 
“walking as a constant losing and regaining of  balance”13-15

By using various interventions, we can improve balance. The 
Berg Balance Scale (BBS) measures both static and dynamic aspects 
of  balance.16 The BBS is a psychometrically sound measure of  
balance impairment which can be used in post-stroke assessment.15 
It is a 14-item list with each item consisting of  a 5 point ordinal scale 
ranging from 0 to 4, with 0 indicating the lowest functional level 
and 4 the highest functional level. A score of  56 indicates functional 
balance while score < 45 indicates individuals may be a greater risk of  
falling. It has good high intrarater & inter-rater reliability (ICC= 0.98 
and0.96 respectively Postural control involves controlling the body’s 
position in space for the dual purposes of  stability and orientation.17 
It maintains a specific body orientation and equilibrium during 
standing & during locomotion in the presence of  many factors18 
Studies of  balance impairments consistently have shown that people 
with stroke have greater postural sway than age-matched volunteers 
who are healthy. They also have altered weight distribution patterns, 
so that less weight is taken through the weak leg, and they have 
smaller excursions when moving their weight around the base of  
support, especially in the direction of  the weaker leg. This pattern is 
seen in all aspects of  balance static, dynamic, or responses to external 
perturbations and even in people with stroke with high levels of  
function, such as those who are ambulatory in the community. In 
fact, the Central Nervous System utilizes feedforward and feedback 
mechanisms to prevent the position and velocity of  the COM from 
exceeding stability limits. Feedforward postural responses can be 
divided into preparatory and accompanying APAs, which occur prior 
and during movement. These mechanisms adapt motor and sensory 
systems based on previous experience and motor learning Trunk 
control is the ability of  the trunk muscles to allow the body to remain 
upright, adjust weight shifts and perform selective movements of  the 
trunk that maintains the base of  support during static and dynamic 
postural adjustments. It is one of  the most important indicators of  
functional recovery. There is a strong correlation between trunk 
control and balance. It is one of  the most important parts of  the 
treatment of  stroke patient by using Bobath approach.

The study was conducted in a single center with purposive 
sampling, which may limit generalizability. The sample size was 
relatively small and only Berg Balance Scale was used as the outcome 
measure. Long-term prognosis and sustainability of  effects could not 
be recorded as no follow-up was done. 

Further studies are recommended with larger sample size 
including both sexes and various age groups. Longer duration of  

intervention with long-term follow-up should be conducted to 
assess lasting effects. Multi-centered randomized controlled trials 
are needed for stronger evidence. Comparative studies with other 
rehabilitation techniques may help clarify the relative effectiveness of  
Bobath approach.

CONCLUSION
This study presents that significant improvement in sitting 

balance, and standing balance was achieved in stroke patients through 
the Bobath approach. Thus, the Bobath concept can be considered 
an effective intervention for improving balance and functional 
independence in stroke rehabilitation.

ACKNOWLEDGEMENTS
The authors would like to thanks the supervisor for support 

and cooperation. They are also grateful to the Head of  department 
of  Physiotherapy and his staff  who have provided support in this 
research.

AUTHOR CONTRIBUTIONS
Author 1conceived and design the study. Author 1 and Author 

2 were responsible for data collection. Author 2 is responsible for 
data analysis. Author 1 and Author 4 interpreted the data. Author 3 
drafted the manuscript, and Author 1 and Author 2 critically revised 
it for important intellectual content. All authors read and approved 
the final version of  manuscript. 

ETHICAL APPROVAL
Researcher followed the Bangladesh Medical Research Council 

(BMRC) and World Health Organization (WHO) research guide line. 
In addition, for data collection purpose, permission was also obtained 
from head of  physiotherapy department, CRP-Mirpur. The study 
was approved on 25 August, 2024(IRB reference no: BPA-IPRR/
IRB/25/05/2024/1007). Researcher maintained the confidentiality 
of  the collected data from the individuals. All the care givers and also 
patients will be informed about the purpose of  the study.

REFERENCES 
1.	 Kollen BJ, Van de Port I, Lindeman E, Twisk J, Kwakkel G. 

Predicting improvement in gait after stroke: a longitudinal 
prospective study. Stroke. 2005;36(12):2676-2680.

2.	 Li J, Wang M, Yan T, et al. The effects of  task-oriented training 
combined with Bobath program and task-oriented training 
alone on upper-limb function in stroke patients. Funct Disabil 
J. 2019.

3.	 World Health Organization. World report on disability 2011. 
Geneva, Switzerland: World Health Organization; 2011.

4.	 Selwaness M, van den Bouwhuijsen Q, van Onkelen RS, et 
al. Atherosclerotic plaque in the left carotid artery is more 
vulnerable than in the right. Stroke. 2014;45(11):3226-3230.

5.	 Wong SKIY. The effects of  a multi-system balance training 
programme on improving balance, gait and functional 

https://acavispublishers.com/PRIJ/home
https://pubmed.ncbi.nlm.nih.gov/16282540/
https://pubmed.ncbi.nlm.nih.gov/16282540/
https://pubmed.ncbi.nlm.nih.gov/16282540/
https://www.who.int/teams/noncommunicable-diseases/sensory-functions-disability-and-rehabilitation/world-report-on-disability
https://www.who.int/teams/noncommunicable-diseases/sensory-functions-disability-and-rehabilitation/world-report-on-disability
https://pubmed.ncbi.nlm.nih.gov/25228259/
https://pubmed.ncbi.nlm.nih.gov/25228259/
https://pubmed.ncbi.nlm.nih.gov/25228259/
https://theses.lib.polyu.edu.hk/handle/200/8702
https://theses.lib.polyu.edu.hk/handle/200/8702


Physiotherapy and Rehabilitation International Journal 6

Akter R, Rani Das S, Papia M, Tasnin N, Md. Nazmul Haq. Effectiveness of  Bobath Approach on Improving Balance in Patient with 
Stroke: A Quasi-Experimental Study Design. Physiother Rehab Int J. 2026;2(1):1-6.

performance in people with Parkinson’s disease: a randomized 
controlled trial with 12-month follow-up [dissertation]. Hong 
Kong: Chinese University of  Hong Kong; 2016.

6.	 Kılınç M, Akpinar S, Eliöz M, et al. Balance control in 
hemiparetic stroke patients: main tools for evaluation. J Rehabil 
Res Dev. 2008;45(8):1215-1226.

7.	 Mondal MBA, Hasan ATMH, Khan N, Mohammad QD. 
Prevalence and risk factors of  stroke in Bangladesh: a nationwide 
population-based survey. eNeurologicalSci. 2022;28:100414.

8.	 Kılınç M, Avcu F, Onursal Ö, et al. The effects of  Bobath-
based trunk exercises on trunk control, functional capacity, 
balance, and gait: a pilot randomized controlled trial. Top Stroke 
Rehabil. 2016;23(1):50-58.

9.	 Verma S, Kumar N, Patra A. Effectiveness of  Bobath approach 
along with core stability training in stroke patient. Physiother 
Occup Ther J. 2023;16(2):85-96.

10.	 Baloh RW. Cerebrovascular disease. In: Exercise and the Brain: 
Why Physical Exercise Is Essential to Peak Cognitive Health. Cham, 
Switzerland: Springer International Publishing; 2022:167-183.

11.	 Geurts AC, De Haart M, Van Nes IJ, Duysens J. A review 
of  standing balance recovery from stroke. Gait Posture. 
2005;22(3):267-281.

12.	 Doğaner I, Algun ZC. Treatment of  balance with computerized 
dynamic posturography therapy in chronic hemiplegic patients. 
S Afr J Physiother. 2023;79(1):1918.

13.	 Pollock A, Baer G, Pomeroy V, Langhorne P. Physiotherapy 
treatment approaches for the recovery of  postural control and 
lower limb function following stroke: a systematic review. Clin 
Rehabil. 2007;21(5):395-410.

14.	 Pfeifer K, Höhne A, Brockmann S, Witte O. Methods for 
integrating postural control into biomechanical human 
simulations: a systematic review. J Neuroeng Rehabil. 
2023;20(1):111.

15.	 Cabanas-Valdes R, Boix-Sala L, Grau-Pellicer M, et al. The 
effectiveness of  additional core stability exercises in improving 
dynamic sitting balance, gait and functional rehabilitation for 
subacute stroke patients (CORE-Trial): study protocol for 
a randomized controlled trial. Int J Environ Res Public Health. 
2021;18(12):6615.

16.	 Hohtari-Kivimäki U, Salminen M, Vahlberg T, et al. Short Berg 
Balance Scale, BBS-9, as a predictor of  fall risk among the 
aged: a prospective 12-month follow-up study. Aging Clin Exp 
Res. 2013;25:645-650.

17.	 Shumway-Cook A, Woollacott M. Motor control: translating 
research into clinical practice. 5th ed. Wolters Kluwer; 2016:660.

18.	 Deliagina T, Zelenin P, Orlovski G. Physiological and 
circuit mechanisms of  postural control. Curr Opin Neurobiol. 
2012;22(4):646-652.

https://acavispublishers.com/PRIJ/home
https://theses.lib.polyu.edu.hk/handle/200/8702
https://theses.lib.polyu.edu.hk/handle/200/8702
https://theses.lib.polyu.edu.hk/handle/200/8702
https://pubmed.ncbi.nlm.nih.gov/19235121/
https://pubmed.ncbi.nlm.nih.gov/19235121/
https://pubmed.ncbi.nlm.nih.gov/19235121/
https://pubmed.ncbi.nlm.nih.gov/35769921/
https://pubmed.ncbi.nlm.nih.gov/35769921/
https://pubmed.ncbi.nlm.nih.gov/35769921/
https://pubmed.ncbi.nlm.nih.gov/26260878/
https://pubmed.ncbi.nlm.nih.gov/26260878/
https://pubmed.ncbi.nlm.nih.gov/26260878/
https://pubmed.ncbi.nlm.nih.gov/26260878/
https://www.researchgate.net/publication/371350506_Effectiveness_of_Bobath_Approach_Along_with_Core_Stability_Training_in_Stroke_Patient
https://www.researchgate.net/publication/371350506_Effectiveness_of_Bobath_Approach_Along_with_Core_Stability_Training_in_Stroke_Patient
https://www.researchgate.net/publication/371350506_Effectiveness_of_Bobath_Approach_Along_with_Core_Stability_Training_in_Stroke_Patient
https://www.scribd.com/document/809145411/Exercise-and-the-Brain-1
https://www.scribd.com/document/809145411/Exercise-and-the-Brain-1
https://www.scribd.com/document/809145411/Exercise-and-the-Brain-1
https://pubmed.ncbi.nlm.nih.gov/16214666/
https://pubmed.ncbi.nlm.nih.gov/16214666/
https://pubmed.ncbi.nlm.nih.gov/16214666/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10546243/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10546243/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10546243/
https://pubmed.ncbi.nlm.nih.gov/17613560/
https://pubmed.ncbi.nlm.nih.gov/17613560/
https://pubmed.ncbi.nlm.nih.gov/17613560/
https://pubmed.ncbi.nlm.nih.gov/17613560/
https://pubmed.ncbi.nlm.nih.gov/37605197/
https://pubmed.ncbi.nlm.nih.gov/37605197/
https://pubmed.ncbi.nlm.nih.gov/37605197/
https://pubmed.ncbi.nlm.nih.gov/37605197/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8296367/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8296367/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8296367/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8296367/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8296367/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8296367/
https://pubmed.ncbi.nlm.nih.gov/24170328/
https://pubmed.ncbi.nlm.nih.gov/24170328/
https://pubmed.ncbi.nlm.nih.gov/24170328/
https://pubmed.ncbi.nlm.nih.gov/24170328/
https://catalog.nlm.nih.gov/discovery/fulldisplay/alma9916677023406676/01NLM_INST:01NLM_INST
https://catalog.nlm.nih.gov/discovery/fulldisplay/alma9916677023406676/01NLM_INST:01NLM_INST
https://pubmed.ncbi.nlm.nih.gov/22446009/
https://pubmed.ncbi.nlm.nih.gov/22446009/
https://pubmed.ncbi.nlm.nih.gov/22446009/

	Abstract  
	Abbreviations
	Introduction 
	Methods 
	Study Design 
	Treatment
	Activation of Foot in Supine 
	Stop Standing 
	Linear Extension Lumbar 
	Activation of Foot in Sitting 
	Sit to Stand 

	Data Analysis  

	Results 
	Discussion 
	Conclusion 
	Acknowledgements 
	Author Contributions 
	Ethical Approval 
	References  

