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Background: There have been many researches on task-oriented training for the lower extremity function in the stroke
subjects which have proven to improve the function of lower extremity. Home-based exercises have not been evaluated
by researchers that much for the chronic stroke patients. This study investigated the function of lower extremity on
account of home-based task-oriented training in chronic stroke subjects.

Materials and Methods: This study is a one group pre-test and post-test quasi-experimental design, in which with the
convenience sampling, 16 chronic stroke subjects were included in the study. They all were given home-based task-
oriented training for 2 times/day morning and evening, 6 days in a week, and for a total of 4 weeks. Patients were
supervised on alternative days and were assessed after every week. The outcome measures used are step test, 10 m
walk test, and 5 times sit-to-stand test which were measured after every week. The data were analyzed using repeated
ANOVA test to analyze the difference between pre-test and post-test and within the weeks and unpaired t-test for the
comparison of paretic and non-paretic limb in step test.

Results and Discussion: The results of this showed that home-based task-oriented training has improved the function of
lower extremity in chronic stroke subjects which leads to improved locomotion of the patient which results to improved
and independent activities of daily living.

Conclusion: Results indicate that home-based task-oriented training should be taught to chronic stroke patients as it
improves the lower extremity function which leads to the higher level of quality of living in chronic stroke patients.

Key words: 10 m walk test, 5 times sit-to-stand test, home based, lower extremity functions, step test, task-oriented
training

INTRODUCTION of musculoskeletal and nervous system.”’ In many
neurological diseases such as cerebrovascular assault,

Movement performed by humans is complex in nature, it traumatic brain injury, spinal cord injury, and multiple

requires the involvement of multiple segments and forces sclerosis activities of daily living are affected due to the

to develop a movement.*? The production of force in the abnormal synergy pattern. This abnormality occurs due to

muscles is controlled by recruitment of motor unit and by abnormal recruitment of motor units.®

regulation of firing rate of recruited motor units.>* Nervous

system plays an important role in control of movement. Stroke is a major factor for this disability in India. The

guesstimated adjusted occurrence rate of stroke in India
The interaction of both the systems, musculoskeletal and ranges 84-262/100,000 in rural and 334-424/100,000 in
neuromuscular system, leads to a resultant motion which urban areas.®19 In stroke. motor control of all the four or
IS r.eqwred to ac'compllsh the task. To produce norm:.:\l any of the four extremities is typically affected, showing
actlo'n 1;or a parl'tlcular task., a nc.)rm.a\l mufscl: synergy '? a mixture of physical symptoms such as hypertonia or
required. Muscle synergY Is activation of the group_o hypotonia, muscularweakness,andimpaired coordination.
muscles to produce a particular movement.®! Locomotion Muscles which are affected in stroke patients often
is also an important activity of daily living such as for . . o .
. . o . show developing changes in their intrinsic mechanical
bathing, transportation, toileting, earning bread, and . . . .
o . . properties, involving muscle contraction, and adjustments
butter.® To perform these activities, tasks normal walking ) .
. . L . . in muscle internal structure, such as decreased muscle
is required, this is possible due to normal functioning ) . ) N S
fibers, an increase of interstitial connective tissue, and
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fibers with increased fatigue, reduced and altered motor
unit number, and recruitment. The most often occurring
impairment is in lower limb, resulting difficulty to balance
and walking ability.!34

To overcome these deficits, many physiotherapy
programs have been designed which may include Bobath,
Brunnstrom, Roods, and Proprioceptive neuromuscular
facilitation approaches and strengthening exercises.!>
Self home-based exercises provide significance with
numerous aspects of sustaining development and
managing with setbacks after the stroke, it is a self-
management program which motivates individuals with
chronic stroke to take dynamic part in the management
of their condition.!'”*® To provide the optimal exercise
program to chronic stroke patients, task-oriented training
can be used. Task-oriented training has been developed
from science of movement and motor learning skill
literature, in which it is defined as a therapy in which
patients rehearse situation definite motor task and gain
some kind of feedback. It focuses on the progress of
performance in the functional task though aim-directed
practice of task and repetition of task. The attention is
on functional task not on the impairment. Neural plastic
changes have been evident with this training where
neural plasticity is ability of the brain to reorganize
itself according to the task given. Walking capacities are
divided into short and long walking test where short
walking test is to evaluate speed and long walking test is
to evaluate walking endurance.’ The 10 m walk test is a
type of short walking test in subject needs to give brief or
maximal effort which is associated with muscle strength
but, on the other hand, 6 min waking test is long walking
test which is associated with endurance due to strain on
cardiorespiratory system on the completion of test. To
measure the strength, 10 m walk teat has good reliability
and validity for the subjects with stroke.?”!

For stepping activity and dynamic standing balance, step
test is used in subjects with stroke. In this test, evaluator
needs to count the number of times person is able to step
up and step down from the stepper in 15 s. To perform
this test, there should be adequate strength of lower limb
to stabilize the body in stance phase as the other leg is
stepping. The step test has a good reliability and validity
for subjects with stroke.??? Sit to stand is a functional
strength test usually done to measure the muscle
performance where individual has to perform sit to stand
for 5 times from the given surface as fast as possible and
time is measured, in which the task is complete. Sit-to-
stand test also has good reliability and validity for the
subjects with stroke.[?324

Hence, the main aim of this study is to determine the effect
of home exercises based on task-oriented training on the
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lower limb function in stroke patients. Physiotherapy of
stroke patients is long term and patients need to go for their
treatment on the daily basis to the physiotherapy center
and for chronic stroke patients, it becomes very difficult
to travel daily.”>?® It is very essential for the patient to
perform exercise daily to improve their functional mobility.
Many patients face difficulty in traveling because it is tiring
and some people does not have that much funds to spend
so the need of the study is to determine the effect of
home exercises based on task-oriented training as these
exercises can be performed by patients easily because
they mimic the activities which we generally perform for
our daily living and the result of these exercises based on
motor learning and neural plasticity of the brain.?”! Hence,
by this study, patient will be benefitted as the patient
has to remain at home and can perform his exercises by
himself as the patient gets less dependent on the therapist
and become more dependent on himself to perform the
task of daily living. The interventions which will be given
are goal oriented which are easy to achieve.

MATERIALS AND METHODS

Study Design

This is a one group pre-test post-test design-quasi-
experimental design.

Study Setting

Home based.

Population and Sampling

e Sampling method — Convenient sampling
e  Sample size — 16.

Criteria
Inclusion criteria

Subjects should meet these criteria to be included in the study.
e Age group 45-65 years

e  Stroke more than 6 months

e Patientis able to walk 6 m

e Ischemic and hemorrhagic stroke

e Both male and female

e Patient should understand verbal commands

e Left and right hemiplegia.

Exclusion criteria

Subjects with the following criteria should be excluded from the

study.

e Unstable medical condition

e Patient with cognitive impairment

e Patients who were unable to perform the exercise
protocol due to any other medical condition.

<n
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Parameters

e  Steptest
e 10 m walk test
e 5 times sit-to-stand test.

Instruments and Tools

e  Stepper
e Chairs of different heights
e Inch tape.

Procedure

Subjects with age 45-65 years old of both the genders
will be recruited with the use of neurological evaluation
and with the help inclusion and exclusion criteria they
will be included and excluded. The functional activities of
the subject will be measured with step test, 10 m walk
test, and sit-to-stand test after which they will be given
4-week task-oriented training program which will perform
for 2 times/day and 6 days/week, in which they will be
supervised on the alternative days whether they are
performing exercises or not and will be assessed once in
the week. The total of six exercises will be given which
may include further modifications.

e Standing — quiet standing
o Reaching activities
o Narrow standing
o  Tandem standing

o  Heel off.

e  Sit to stand — chairs used to perform are of different
heights

e Walking — stand up and go exercise and sideways
walking

e  Stepping on stepper — sideways and forward
e Walk on different surfaces
e  Kicking while sitting.

Each exercise will be repeated 10 times as the caregiver
will be educated with all the exercise and a record book
will be provided to record if the patient is performing
exercises or not.

Statistical Analysis and Results

There was a statistically significant difference in step
test (paretic extremity) on performing the home-based
task-oriented training for 4 weeks pre-test and post-test,
F =186.58, P = 2.525. In addition, in all the weeks also, it
showed the improvement.

There was a statistically significant difference in step test
(non-paretic [NP] extremity) on performing the home-
based task-oriented training for 4 weeks pre-test and
post-test, F = 315.81, P = 2.525. In addition, in all the
weeks also, it showed the improvement.

_6)

An independent samples t-test was conducted to
compare paretic and NP extremity in step test. There was
a significant difference in the scores for paretic and NP
extremity in all the weeks except week 3; there was no
significant difference between paretic and NP extremity
in week 3.

There was a statistically significant difference in 10 m
walk test (in seconds) on performing the home-based
task-oriented training for 4 weeks pre-test and post-test,
F = 450.78, P = 2.525. In addition, in all the weeks also, it
showed the improvement.

There was a statistically significant difference in 5 times sit-
to-stand test (in seconds) on performing the home-based
task-oriented training for 4 weeks pre-test and post-test,
F =152.53, P = 2.525. In addition, in all the weeks also, it
showed the improvement.

RESULTS

Table 1 determines the demographic distribution of
subjects that were included in the study. In this study, a
total number of 16 subjects with chronic stroke who met
theinclusion criteria participated. Out of 16 subjects, there
were 10 males and 6 females; the ratio of male versus
female was 5:3. The mean age for males was 54.5 years
and females was 58.8 years. There were nine hemorrhagic
stroke subjects, of which six subjects were affected with
the left hemiparesis and three subjects were affected with
the right hemiparesis. There were seven ischemic stroke
subjects, of which four subjects were affected with the
left hemiparesis and three subjects were affected with the
right hemiparesis.

Step Test (Paretic Side)

The result of step test is shown in Table 2, by the use of
repeated ANOVA test, the difference between pre- and
post-readings and difference within the weeks of the

Table 1: Demographic data

Age Male Female
Mean age 54.5 58.8
Type of stroke (%)
Ischemic 31.3 12.5
Hemorrhagic 313 25
Side of hemiparesis (%)
Left hemiparesis 375 31.3
Right hemiparesis 25 6.25
Sample size 16
Total number of subjects 10 6
Percentage 62.5 37.5
Ratio Male:female — 5:3
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step test were calculated. For the paretic side lower limb
within the week, the mean value and standard deviation
of pre-test is 1.88 + 0.619, week 1 is 3.06 £ 0.772, week
2 is 4.24 + 1.000, week 3 is 6.13 + 1.025, and week 4
is 7.50 * 0.730 with F = 186.58 and P = 2.525. Pre-test
and post-test showed a significant improvement as the
difference between their mean values was 5.63 which
showed improved stepping activity. It showed a significant
difference within the weeks; in pre-test and week 1, the
difference is 1.18; in week 1 and week 2, the difference is
1.19; in week 2 and week 3, the difference is 1.88; and in
week 3 and week 4, the difference is 1.38 which shows an
improvement of stepping activity in all the weeks.

Step Test (NP Side)

The results of step test NP extremity are shown in Table 3,
by the use of repeated ANOVA test, the difference between
pre-test and post-test readings and difference within the
weeks of the step test were calculated. For the paretic side
lower limb within the week, the mean value and standard
deviation of pre-test is 12.50 + 0.816, week 1 is 3.81 +
0.834, week 2 is 5.25 + 0.856, week 3 is 6.88 + 1.088, and
week 4 is 8.75 + 0.683 with F =315.81 and P = 2.525. Pre-
test and post-test readings were compared where the
difference between there mean values was 6.25 which
shows a significant improvement in the NP lower limb of
chronic stroke patients. In addition, it showed a significant
difference within the weeks; in pre-test and week 1, the
difference is 1.31; in week 1 and week 2, the difference is
1.44; in week 2 and week 3, the difference is 1.63; and in
week 3 and week 4, the difference is 1.88 which shows an
improvement of stepping activity in all the weeks.

Comparison of Paretic and NP Lower Limb in Step Test
[Table 4]

Using unpaired t-test, a comparison between both the
limbs paretic and NP was done. The mean and standard
deviation of paretic (P) and NP lower limb for step test are;
for pre-test are P=1.88 + 0.619 and NP =2.50 + 0.816, for
week 1 are P =3.06 = 0.0772 and NP = 3.81 + 0.834, for
week 3 are P = 6.13 + 1.025 and NP = 6.88 + 1.088, and
for week 4 are P = 7.50 £ 0.730 and NP = 8.75 + 0.683.
When compared paretic and NP lower limb in pre-test,
week 1, week 2, and week 3 showed improvement in the
NP side than paretic, but week 3, there was no significant
difference in paretic and NP lower limb.

10 m Walk Test

The results of 10 m walk test are shown in Table 5, by the use
of repeated ANOVA test, the difference between the pre-
test and post-test and difference between within the weeks
were calculated for 10 m walk test (in seconds). The mean
and standard deviation for pre-test is 37.63 + 3.828, week 1
is 32.56 + 4.016, week 2 is 27.25 + 3.606, week 3 is 20.88 +
2.473, and week 4 (post-test) is 15.00 + 2.280 with F =450.78
and P = 2.525. Comparison of pre-test and post-test shows
a significant improvement. The difference between pre and
post is 22.63 which is a marked improvement in 10 m walk
test in chronic stroke subjects. It also indicated a significant
difference in weeks; the difference between pre-test and
week 1 is 5.06, week 1 and week 2 is 5.31, week 2 and
week 3 is 6.38, and week 3 and week 4 is 5.88, thus shows a
significant improvement throughout the week.

Table 2: Repeated ANOVA and Tukey’s method for pairwise comparison of step test in paretic extremity

Repeated ANOVA Step test (paretic)
Pre Week 1 Week 2 Week 3 Week 4

Mean 1.88 3.06 4.25 6.13 7.50
SD 0.619 0.772 1.000 1.025 0.730
Median 2 3 4 6 7.5
n 16 16 16 16 16
Maximum 3 4 6 8 9
Minimum 1 1 2 4 6
DF1 4
DF2 60
F test 186.58
P 2.525
Table value <0.001
Result Significant
Tukey’s method for pairwise comparison Pre
Mean difference and result> Week 1 1.18 Week 1

Week 2 2.38 sig. 1.19 sig. Week 2

Week 3 4.25 sig. 3.06 sig. 1.88 sig. Week 3

Week 4 5.63 sig. 4.44 sig. 3.25sig. 1.38 sig.
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Table 3: Repeated ANOVA and Tukey’s method for pairwise comparison of step test for non-paretic extremity

Repeated ANOVA Step test (non-paretic)
Pre Week 1 Week 2 Week 3 Week 4
Mean 2.50 3.81 5.25 6.88 8.75
SD 0.816 0.834 0.856 1.088 0.683
Median 2 4 5 7 9
n 16 16 16 16 16
Maximum 4 5 7 8 10
Minimum 1 2 4 5 8
DF1 4
DF2 60
F test 315.81
P 2.525
Table value <0.001
Result Significant
Tukey’s method for pairwise comparison Pre
Mean difference and result> Week 1 1.31sig. Week 1
Week 2 2.75 sig. 1.44 sig. Week 2
Week 3 4.38 sig. 3.06 sig. 1.63 sig. Week 3
Week 4 6.25 sig. 4.94 sig. 3.5 sig. 1.88 sig.
Table 4: Unpaired t-test to compare the step test between paretic and non-paretic extremity
Unpaired t-test Step test
Pre Week 1 Week 2 Week 3 Week 4
Paretic Non-paretic Paretic Non-paretic Paretic Non-paretic Paretic Non-paretic Paretic Non-paretic
Mean 1.88 2.50 3.06 3.81 4.25 5.25 6.13 6.88 7.50 8.75
SD 0.619 0.816 0.772 0.834 1.000 0.856 1.025 1.088 0.730 0.683
Mean difference -0.63 -0.75 -1.00 -0.75 -1.25
n 16 16 16 16 16 16 16 16 16 16
Maximum 3 4 4 5 6 7 8 8 9 10
Minimum 1 1 1 2 2 4 4 5 6 8
Range 2 3 3 3 4 3 4 3 3 2
Unpaired t-test 2.440 2.640 3.038 2.007 5.000
P 0.0208 0.0130 0.0049 0.0538 0.0000
Table value at 2.04 2.04 2.04 2.04 2.04
0.05
Result Significant Significant Significant Not significant Significant

5 Times Sit-to-Stand Test [Table 6]

The results of 5 times sit to stand are shown in Table 6,
by the use repeated ANOVA test, the difference between
the pre-test and post-test and between within the weeks
was calculated for 5 times sit to stand (in seconds). The
mean and standard deviation for pre-test is 38.56 + 3.723,
week 1 is 34.25 + 3.606, week 2 is 28.94 + 4.328, week 3
is 24.56 + 4.980, and week 4 (post-test) is 19.44 + 2.828
with F=152.53 and P = 2.525. Comparison of pre-test and
post-test shows a significant improvement. The difference
between pre and post is 19.13 which is a marked
improvement in 5 times sit-to-stand test in chronic stroke
subjects. It also indicated a significant difference within
the weeks; the difference between pre-test and week

15

1is 4.31, week 1 and week 2 is 5.31, week 2 and week
3 is 4.38, and week 3 and week 4 is 5.13, thus shows a
significant improvement throughout the week.

Result shows improvement in all outcome measures —
step test, the number of steps taken by the subject in 15 s
increased from the pre-test to post-test, the time taken in 10
m walk test to complete the task decreased from pre-test to
post-test, and in 5 times sit-to-stand test, the time taken to
complete the task also reduced from pre-test to post-test.

In addition, in all the weeks also, subjects showed
improvement in all the outcome measures and in
comparison of paretic and NP in the step test, NP showed
improvement in all the weeks excluding week 3.
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Table 5: Repeated ANOVA and Tukey’s method for pairwise comparison of 10 m walk test (in seconds)

Repeated ANOVA 10 m walk test
Pre Week 1 Week 2 Week 3 Week 4

Mean 37.63 32.56 27.25 20.88 15.00
SD 3.828 4.016 3.606 2.473 2.280
Median 38.5 33 27 21 14.5
n 16 16 16 16 16
Maximum 44 40 34 25 19
Minimum 32 26 22 17 12
DF1 4
DF2 60
F test 450.78
P 2.525
Table value <0.001
Result Significant
Tukey’s method for pairwise comparison Pre
Mean difference and result> Week 1 5.06 sig. Week 1

Week 2 10.38 sig. 5.31 sig. Week 2

Week 3 16.75 sig. 11.69 sig. 6.38 sig. Week 3

Week 4 22.63 sig. 17.56 sig. 12.25 sig. 5.88 not sig.
Table 6: Repeated ANOVA and Tukey’s method for pairwise comparison of 5 times sit-to-stand test
Repeated ANOVA 5 times sit-to-stand test

Pre Week 1 Week 2 Week 3 Week 4

Mean 38.56 34.25 28.94 24.56 19.44
SD 3.723 3.606 4.328 4.980 2.828
Median 38 34 28 225 19
n 16 16 16 16 16
Maximum 46 42 38 36 28
Minimum 33 30 24 18 16
DF1 4
DF2 60
F test 152.53
P 2.525
Table value <0.001
Result Significant
Tukey’s method for pairwise comparison Pre
Mean difference and result> Week 1 4.31 sig. Week 1

Week 2 9.63 sig. 5.31 sig. Week 2

Week 3 14 sig. 9.69 sig. 4.38 sig. Week 3

Week 4 19.13 sig. 14.81 sig. 9.5 not sig. 5.13 sig.

DISCUSSION

This is a pre- and post-test quasi-experimental study to
examine the effectiveness of home-based task-oriented
training on the lower extremity in chronic stroke patients.
We found that task-oriented training improves the lower
extremity function when given as home exercises with
the supervision on alternative days. More importantly,
it improves the lower extremity strength and functional
performance. Lower extremity strength gain is associated

with gain in functional test such as step test, 10 m walk
test, and 5 times sit-to-stand test.

Home-based exercises are important for the patients who
had suffered stroke and are in the chronic stage of stroke, as
the patients experience physical deconditioning and lead
to sedentary lifestyle which results in decreased quality
of life, physical functioning, depression, and difficulty in
ADLs; most of the patients have left the rehabilitation
program and they are dependent on the others.??”
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Task-oriented training is the training which can be learned
by patients easily and is associated with activities of daily
living. It has been found that strengthening of the muscles
can be accomplished by the task-oriented training, more
importantly, task-oriented training can improve the lower
extremity strength and its functional program.[282°

In this study, home-based task-oriented training was given
for two sessions for every day and 6 times a week where
after 6 days, 1 day was given as a relaxation day to all the
patients. All the patients successfully completed the study.
In the exercise program, patient was given functional
activities such as sit to stand, standing with narrow base
of support, standing with wide base of support, tandem
standing, and reaching activities in standing and walking
and adding different surfaces to it and kicking the ball.
Basically, repetition of these tasks resulted in improved
muscle strength and transfer of the task to the real life.
The previous studies also show improvement in muscle
strength and transfer of task, but no study is done to
see the effect of task-oriented training for lower limb
when they are done on the basis of self-home exercises
which were supervised on alternative days and were
assessed after each week to note the improvement in the
functional activity of subjects with chronic stroke. A date
and time chart were given to all the patients to mark the
day and time at which they have done exercise and are
kept as a record and a feedback to the patient that he has
done exercise and all the patients marked the chart and
recorded the time and date of exercises.%

The functional activity tests were performed to evaluate
the task-oriented training. Step test was done to
evaluate the stepping activity and the lower limb strength.
With the help of data analysis, the difference between
the pre-test and post-test showed marked improvement
with significant difference of the mean values is 5.63
for the paretic side and 6.25 for NP side. There was also
improvement within the weeks when both sides of lower
extremity, paretic and NP were compared, NP showed
more improvement than the paretic side only in week 3, it
was not significant result. The 10 m walk test also showed
marked improvement as the time taken to complete the
task decreases from the pre- to post-test, thus there is a
significant difference of mean values 22.63 between the
pre- and post-test. There was an improvement within the
weeks with the 10 m walk test and then, 5 times sit-to-
stand test was performed which also showed significant
improvement in pre- and post-test as the time taken to
perform the task reduced with the difference of mean
values is 19.13 in between the pre- and post-test with an
improvement within the weeks.

The improvement in these outcome measures shows
the improvement in the lower extremity function.
Improvement of the step test indicates improved lower

extremity muscle strength, coordination, walking speed,
and balance. The reduction in time taken to cover the
given distance shows improvement in the 10 m walk test
which indicates better ambulation ability which results to
higher level of quality of life as the patient can walk with
increased speed and can perform his activities of daily
living easily like transportation, toileting, bathing, taking
small things at home like a glass of water. Improvement
of 5 times sit-to-stand test shows improved sit-to-stand
activity of the patient as it is part of daily living activities,
lower limb strength, and balance with weight shifting to
the paretic limb while standing up and sitting down.

Thus, this study shows improved lower extremity function
when compared to the pre- and post-test readings of the
task-oriented training as self-home exercises in subjects
with chronic stroke.

Limitations

1. The study encountered some of the limitations as
there should have been videography for the step test
to count the number of steps,

2. The evaluation of lower limb muscle strength
should have been done with the use of handheld
dynamometer and,

3. Computerized gait analysis could have been used in
the study.

CONCLUSION

Most of the chronic stroke patients usually stop their
rehabilitation program due to traveling or there is no one
to bring them to rehabilitation center due which they
are unable to perform the exercises by their own which
results in reduced muscle strength which leads to reduced
activities of daily living and increased dependence. To
improve the strength and function of lower extremity
in chronic stroke patients, home-based task-oriented
training is given. Thus, this study concluded that home-
based task-oriented training improves the lower extremity
function which improved the functional activity of stroke
subjects which makes them more independent and the
level of depression also decreases.
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