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ABSTRACT
Introduction: Early Mobilization improves the functional ability and the balance in acute stroke subjects. Supported standing is 
a common adjunct treatment procedure in early mobilisation of acute stroke individuals who have insufficient lower limb strength, 
poor trunk to stand actively.
Objectives of the Study: To determine the effect of supported standing on functional ability in patients with acute stroke.
Study design: Single-blinded Randomized Controlled Trial.
Study setting: University teaching hospital in Mangalore.
Methodology: Fifty stroke subjects were equally randomized to either the intervention or the conventional group. The Interven-
tion group received the support standing along with the conventional therapy. Supported standing was done with the help of 
assistive devices like tilt table, standing frame. Thirty minutes of supported standing (based on the tolerance of the patient) with 
frequent rest periods were given, once in a day for 5 days per week for 2 weeks.
Outcome Measures: Functional ability was measured by the River mead Motor Assessment Gross Function Subscale and the 
Berg Balance Scale.
Results: The results of this study showed that the River mead Motor Assessment Gross Function Subscale and the Berg Bal-
ance Scale were statistically significant for both within and between group comparison (p<0.05).
Conclusions: The present randomized controlled trial study concludes that the supported standing along with the conventional 
therapy is more effective than the conventional physiotherapy alone in improving functional ability in patients with acute stroke.
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INTRODUCTION

Stroke is the second leading cause of mortality and morbidi-
ty in India. The overall age adjusted prevalence rate of stroke 
in India is estimated range of 44-843/100,000 population and 
the age adjusted annual incidence (per 100,000 population) 
is 152.1

Stroke often results in problems of the weakness of one side 
of the body part, postural instability and immobility related 
complications like pressure sores, shoulder pain, urinary 

tract infection, chest infection, deep vein thrombosis, fall and 
depression may impair the function ability and balance. 2-4

During the acute stroke phase, 70 to 80% of subjects demon-
strate mobility problems in ambulation. In such cases early 
and frequent out of bed activities like, sitting, supported 
standing with the use of supportive devices may be included 
in the acute stroke patients. 5   Supported standing is a com-
mon adjunct treatment procedure in early mobilization of 
acute stroke individuals who have insufficient lower limb 
strength, poor trunk to stand actively. 5-7 
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Supported standing reinforces the antigravity muscles and 
can be used to retrain trunk control, to improve or maintain 
standing ability and in preparation for gait training. 8-11 Sup-
ported standing also provides a prolonged weight-bearing 
stretch to the hip, knee and ankle flexors and is often used to 
manage muscle length and spasticity. 12, 13

Supported standing has a few harmful effects that include hip 
fracture, increased pain and spasms and symptoms of hypo-
tension. 8-10 It also places additional demands on individuals, 
therapists and caregivers. Supported standing requires great 
commitment, time and availability of resources and ease of 
use of standing equipment impact on its success. 9-11

Based on the study outcomes from Bagley et al 14 and Fer-
rarello et al, 6 there is fair evidence to suggest that supported 
standing treatment in conjunction with traditional physical 
therapy for post stroke, does not improve functional abil-
ity including mobility and balance compared to traditional 
physical therapy alone.

Need for the Study
Very few Randomized control trials were conducted to ad-
dress the effect of supported standing on functional ability 
in acute stroke subjects. Most of the published randomized 
control trial states that the supported standing practice is not 
above and beyond beneficial than the conventional physi-
otherapy for improving the motor function and mobility in 
subjects with acute stroke. 15 The need of this study is there-
fore to determine whether the provision of supported stand-
ing practice will increase the functional ability post stroke.

Objectives of the Study
To determine the effect of supported standing on functional 
ability in patients with acute stroke.

Methodology
The study was a single blinded, randomized controlled trial. 
The subjects were selected from the stroke population group 
satisfying the inclusion criteria from the Department of Med-
icine and Neurology of Justice K S Hegde Charitable Hos-
pital, Mangalore.

Inclusion Criteria
The subjects included were above 18 years. Adults with 
acute stroke, subjects with both ischaemic and haemorrhagic 
stroke, they were able to react to verbal commands, both the 
sex, medically stable subjects.

Exclusion Criteria
The subjects were excluded if they had unstable cerebral 
perfusion, uncontrolled diabetes mellitus and hypertension, 
associated cardiac problems, associated problems in the 

lower limb (e.g., deep vein thrombosis), any orthopaedic 
conditions (e.g., arthritis, fractures, etc.), if the physiological 
variables (blood pressure, oxygen, heart rate, temperature) 
go beyond set safety limits and patients with severe fatigue.

Method of Data Collection
The total number of fifty subjects fulfilled the inclusion cri-
teria were randomly allocated equally to either of two groups 
by the computer generated randomization procedures using 
concealed opaque envelopes. Where group one received the 
supported standing along with the conventional therapy and 
group two received the conventional therapy. 

The Intervention group received the supported standing and 
conventional therapy. Supported standing was done with the 
help of supportive devices like tilt table, standing frame, 
brace or walker. Protocol Involved physiological monitoring 
of blood pressure, heart rate, oxygen saturation, and temper-
ature before, during and after making the patient stand. 6, 14-16

The subjects were given thirty minutes of supported standing 
(based on the tolerance of the patient) with frequent rest peri-
ods in between. Thirty minutes of supported standing (based 
on the tolerance of the patient) with frequent rest periods 
were given, once in a day for 5 days per week for 2 weeks. 

The Conventional therapy group received routine stroke unit 
care, including, positioning, active and passive movements, 
activities within the bed (strengthening exercises, balance 
exercises in sitting), postural awareness and education.

Both the group, subjects were received thirty minutes of the 
conventional therapy, once in a day for 5 days per week for 
2 weeks. 

Outcome Measures
The River mead Motor Assessment Gross Function Subscale 
and the Berg Balance Scale were selected as an outcome 
measure for this study.  

The River mead Motor Assessment Gross Function Subscale 
is one of the most commonly used quantitative measure of 
the functional ability in stroke subjects. It has excellent intra- 
and inter-rater reliability and constructs validity. It contains a 
13-point measure of gross function which can be completed 
by direct observation and include a range of activities from 
turning over in bed to running. 17 

The Berg Balance Scale is considered a psychometrically 
sound measure of balance impairment in stroke subjects. It is a 
14 item scale; it measures both the static and dynamic compo-
nents of balance in various functional mobility activities. 18, 19

Outcome measures were taken before starting of the study 
at baseline, at the end of the first week and at the end of the 
second week.
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Ethical clearance
The study was approved by the Central Ethical Committee 
of the Nitte University (Ref: NU/CEC/P.G.44/2013). Signed 
informed consent was obtained from all subjects, or their 
representatives at the beginning of the study. 

Statistical Analysis
Descriptive statistics were used to provide information about 
the subject’s baseline and clinical characteristics and to as-
sess River mead Motor Assessment Gross Function Sub-
scale, Berg-Balance Scale in acute stroke subjects.

Continuous data were presented as mean and standard de-
viation and categorical data were presented as number and 
percentage. The differences of these characteristics among 
the group were analysed by using the Independent Student 
t-test for continuous and the chi-square test for ordinal and 
categorical variables respectively.

Non-parametric analysis of the intra-group and between 
group comparison of admission, at the end of the first week, 
at the end of the second week for the River mead Motor 
Assessment Gross Function Subscale and Berg-Balance 
Scale were analysed by the Wilcoxon signed rank test and 
the Mann-Whitney U-test, respectively. All analyses were 
performed using the Statistical Package for Social Science 
(SPSS), version 16.0 (SPSS Inc., Chicago, IL, USA). The 
significance level was set at P <0.05.

RESULTS

A total of eighty-two stroke subjects were screened for eligi-
bility during the period of August 2013 to March 2014. Fifty 
stroke subjects were randomized (mean age = 56.25 years, 
standard deviation (SD) = 11.872) into two groups with 
equal numbers in each group. Two subjects were withdrawn 
from the study (one in each group) due to personal reasons. 
Recruitment and participant flow chart is given in figure 1.

Descriptive statistics of the characteristics were represented 
in table-1, all demographic and clinical characteristics were 
equally distributed among the groups (p>0.05).

Table 2 shows the change scores (1st week - admission) in 
the River mead Motor Assessment Gross Function Subscale 
obtained similar scoring for the Intervention group (medi-
an=2, Inter quartile range (IQR) =2-3) and the Conventional 
group (median=2, IQR=1-2) and change scores (2nd week - 
admission) in River mead Motor Assessment Gross Func-
tion Subscale obtained higher scores for the Intervention 
group (median=4, IQR=3.25-5.75) and the Conventional 
group (median=3, IQR=3-4). In between-group comparison, 
showed that improvement in the River mead Motor Assess-
ment Gross Function Subscale scores were statistically high 

significant (P<0.05) for the Intervention group than the Con-
ventional group.

Table 3 illustrates the change scores (1st week - admission) 
in Berg Balance Scale measurements were higher for the In-
tervention group (median=13.5, Inter quartile range (IQR) 
=11-23) than the Conventional group (median=8, IQR=3.25-
8) and change scores (2nd week - admission) in Berg Balance 
Scale measurements were higher for the Intervention group 
(median=38, IQR=37-41.5) than the Conventional group 
(median=23.5, IQR=14.25-32.75). In between-group com-
parison, showed that the Intervention group obtained statisti-
cal high significance for the Berg Balance Scale measure-
ments (p<0.001). 

DISCUSSION

The purpose of this study was to determine the effect of sup-
ported standing on functional ability in patients with acute 
stroke.

The results of this study show that the functional ability and 
the balance are statistically significant for both within and 
between groups. Therefore, we can say that supported stand-
ing is effective on functional ability in patients with acute 
stroke. 

The current study doesn’t support the findings of the most 
recent  randomized controlled trial  conducted by Ferrarello 
and colleagues (2015),  the authors  stated that  supported 
standing practice is not above and beyond beneficial than 
conventional physiotherapy for improving the motor func-
tion  and mobility in subjects with  acute stroke. 6

The current randomized controlled trial study is not in line 
with the Bagley and colleagues, their study result states that 
both the standing frame with conventional physical therapy 
group and the conventional physical therapy group resulted 
in outcomes that were equally effective. 14 

The current study supports the findings of Rhoda Allison et 
al. 15 did a Pilot randomized controlled trial to investigate 
whether supported standing enhances functional ability in 
post stroke patients. The study results demonstrated that the 
gross functional tool section of the River mead Motor assess-
ment achieved higher median scores. In addition the Berg 
Balance Scale reflected higher scores at the completion of 
study. So it is possible that the differences, which were de-
tected, can be the reflection of the sample bias.

We can infer that making the stroke subjects mobilizing out 
of the bed reduces most of the secondary complications like 
pressure sores and contractures which might be the reason 
for early functional recovery. 20-22 It also has an impact on 
better communication as well as increased confidence which 
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adds on early recovery. Moreover, standing is the pre-req-
uisite for walking, so achieving independent standing must 
have improved the functional outcome.

In the present study, step-wise process to gradually raise the 
patient into standing position on tilt-table was used which 
may have served effective in the treatment of orthostatic in-
tolerance, thereby increasing the time of weight-bearing and 
influencing balance and functional ability.

Lastly, as per the results of the present study, the findings 
of within and between-group differences analysed through 
the Wilcoxon sign test and the Mann Whitney U-test shows 
statistical significance. Hence, we accept our experimental 
hypothesis which states that the supported standing (in addi-
tion to the conventional therapy) is more effective than the 
conventional therapy alone in improving functional ability in 
acute stroke patients. 

Strengths: Randomization, concealed allocation, blind sub-
jects, between group comparisons with adequate sample 
size. Baseline demographic and clinical characteristics were 
distributed equally among the groups.

Limitations: Assessor blinding, blinded therapists, Age-
strata and adequate follow-up and dominance factor were 
not considered.

Future Studies Suggestions
Similar studies can be carried out with the other neurological 
conditions such as multiple sclerosis and spinal cord injuries, 
standing may be carried out with other aims considering its 
potential effects on other parameters (e.g. respiration, blad-
der and bowel function, skin integrity, psychological well-
being, arousal, sleep, oxygen saturation, etc.)

CONCLUSIONS

The present randomized control trial study concludes that the 
supported standing along with the conventional physiother-
apy is more effective than the conventional physiotherapy 
alone in improving functional ability and balance in patients 
with acute stroke. 
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Figure 1: Participants flow chart

Table 1: Demographic and clinical characteristics of the participants.

Characteristics Total
(n=48)
 n (%)

Intervention
(n=24)
 n (%)

Conventional
(n=24)
 n (%)

p-value

Age (years)
Mean ± S.D 56.25±11.872 54.45±11.275 58.04±12.418 0.301a

Sex 0.076b

Male 33 (68.8) 18 (75) 15 (62.5)

Female 15 (31.2) 6 (25) 9 (37.5)

Side affected 0.690 b

Right 25 (52.1) 13 (54.2) 12 (50)

Left 23 (47.9) 11 (45.8) 12 (50)

Type of stroke 1.000 b

Ischemic 38 (79.2) 19 (79.2) 19 (79.2)

Haemorrhagic 10 (20.8) 5 (20.8) 5 (20.8)

Stroke duration (Days)
Mean ± S.D 4.5±4.77 4.12±4.97 4.87±4.64

0.728a

S.D. = Standard Deviation, aAnalysed by Independent Student t-test, b Chi Square test
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Table 2: Comparison of the River mead Motor Assessment Gross Function Subscale (changes scores of within- group and be-
tween- group comparisons).

River mead Motor Assessment 
Measurement

Intervention a

N=24
Conventional a

N=24 Between group
P-value b

Median (IQR) Median (IQR)

On admission 2 (2-2) 1 (0-2)

End of 1st week 5 (3.25-5) 3 (2-3)

End of 2nd week 6 (6-7) 4 (4-5)

Change scores
(1st week-Admission)*

2 (2-3) 2 (1-2) 0.014

Change scores
(2nd week-Admission)*

4 (3.25-5.75) 3(3-4) 0.003

IQR=Inter Quartile Range, aAnalysed by Wilcoxon signed ranks test, bAnalysed by Mann-Whitney U test.
*Change scores (1st week-Admission) and (2nd week -Admission) for River mead Motor Assessment Gross Function Subscale 
measurements were statistically significant (P-value<0.05).

Table 3: Comparison of the Berge Balance Scale measurements (changes scores of within- group and between- group compari-
sons).

Berge Balance Scale measurements

Intervention a

N=24
Conventional a

N=24 Between group
P-value b

Median (IQR) Median (IQR)

On admission 5 (5-9) 1 (0-1)

End of 1st week 19.5 (16-32) 9 (4-9)

End of 2nd week 46.5 (42.25-48) 29 (15-34)

Change scores
(1st week-Admission)*

13.5 (11-23) 8 (3.25-8) <0.001

Change scores
(2nd week-Admission)*

38 (37-41.5) 23.5 (14.25-32.75) <0.001

IQR=Inter Quartile Range
a Analysed by Wilcoxon signed ranks test, b Analysed by Mann-Whitney U test.
*Change scores (1st week-Admission) and (2nd week -Admission) for Berge Balance Scale measurements were statistically signifi-
cant (P-value<0.05).


