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Abstract: Stroke which is also known as cerebrovascular accident (CVA) is a leading cause of impairment and disability in the world. There are
many factors that affect the functional independence in post stroke people in which gait impairment plays a significant role. The purpose of stroke
rehabilitation is to help patients to achieve as high level of functional independence as possible within their particular impairments. It is found that Task
oriented activity has been shown to be an effective intervention to improve mobility. However, little is known about the impact of this intervention on
the walking speed. The objective of study is to determine the combined effects of task oriented activity with conventional physiotherapy over
conventional physiotherapy alone on walking speed in subjects with sub-acute stroke. This was a comparative study where pre and post design were
used. Thirty (30) subjects with sub-acute stroke were taken considering the selection criteria; where Experimental group (Group-A) received task
oriented activities and conventional physiotherapy and Control group (Group-B) received Conventional physiotherapy with 15 subjects in each group.
Six minutes walk test (MWT) was used to assess the walking endurance and Functional ambulation categories (FAC) was used to evaluate the level of
dependency of subjects in performing functional activities. Statistical analysis was done by using paired ‘t’ tests which showed significant improvement as
the mean value of Group A (experimental group) mean 6MWT increase from -0.517 to -17.582, mean FAC increase from -1.288 to -3.055 but when
intergroup analysis was done, its result was significant only in 6MWT were P= 0.046. task oriented activity after stroke could significantly improve
walking endurance but not much significant on the level of dependency of the subject in performing functional activities.
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1. INTRODUCTION

Stroke which is also known as cerebrovascular accident
(CVA) is a leading cause of adult disability worldwide and is a
global health problem' and requires care over long periods of
time to deal with lifetime disabilities>. Recurrence of stroke
occurs in many individuals, which results in more disabling
conditions and walking being the most affected activity in
stroke, with as many as 80% of patients initially losing this
ability ** Stroke is defined as a condition characterized by
rapidly developing symptoms and signs of a focal brain lesion
with symptoms lasting for more than 24 hours or leading to
death with no apparent cause other than vascular origin.
(WHO, 1989)°. Hemiparesis or hemiplegia is the most
common symptoms secondary to stroke that could restrict
joint movement and reduce the ability of muscle contraction
especially on the contralateral side of the lesion that can
cause deficiencies in movement, sensation, speech, cognition,
perception, and balance®®. Walking function is severely
impaired following stroke, in more than half of the stroke
survivors and these make walking regaining and enhancing
walking competency an integral component of the
treatment™'°. Task oriented activity is a group of
interventions that are designed to enable people to
accomplish specific tasks or acquire specific beliefs, such as in
the ability to control one’s disease'. In this approach,
movement emerges as an interaction between many systems
in the brain and is organized around a goal and constrained
by the environment'"'2 Task related activity is a
rehabilitation strategy that requires patients to work in task-
specific or self-driven or practice or goal-directed activity and
functional movements in a natural environment to help
patients derive optimal control strategies and for definite
attentiveness and enthusiasm. During task-oriented training
many types of movement are practiced, to limit
compensatory  movements and  increase  adaptive
movements'*'¢. Hence, the purpose of this study is to
compare the combined effectiveness of task oriented activity
with  conventional physiotherapy over conventional
physiotherapy alone on walking speed with sub-acute stroke
patients.

2. MATERIALS AND METHODS
2.1 Study Design

The study was a comparative study which was carried out
with thirty (30) subjects, both male and female with a
diagnosis of stroke by the physician and exhibiting a walking
deficit were recruited for the study. Twenty (20) male and
ten (10) female participants were present in this study.
Participants were recruited through random sampling. Each
participant was explained about the study and after receiving
Informed Consent from each participant with Ethical
approval received from Ethical Committee from Assam down
town University ~ with  Approval number  no-
Adtu/Ethics/stdnt-lett/2021/05. This study was conducted at
physiotherapy OPD Assam downtown university and
physiotherapy OPD downtown hospital. Duration of the
study was 8 months.

2.2 Inclusion criteria
This study includes both males and females with age group

between 35-65 years, hemiplegia following stroke, functional
ambulation category(FAC) score of 3 or more, doesn’t have
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any medical contraindication to walking, Brunnstrom
voluntary control(BRS) grade 3 or more, duration after
stroke between 4 weeks to 6 months, presented the ability
to walk at least |0 meters alone or with an aid, but without
stand by assistance, Modified Ashworth scale (MAS) |+, 2.

2.3 Exclusion criteria

The exclusion criteria were uncontrolled hypertension,
recent pulmonary embolism, sub-acute systemic illness or
infection, Atrial fibrillation, cardiac arrhythmias or any such
conditions which make exercise contraindicated, aphasia,
joint contraction pain or fracture of the musculoskeletal
system, Hemianopsia, subjects with sensory impairments
involving lower limbs, subjects with perceptual disorders,
history of any orthopedics conditions interfering with gait,
subjects with sensory impairment involving lower limbs.

3. PROCEDURE

The subject was assigned into two groups- Group A
(experimental group) & Group B (control group) by random
sampling, each group containing |5 subjects. Pre and post-
test were conducted on Group A and Group B by 6MWT to
assess the walking endurance of the subjects, FAC for
evaluating the level of dependency of subjects in performing
functional activities. All the subjects received the intervention
of 20 therapy sessions, every 5 days/week lasting for 4 weeks
time frame.

3.1 Group A (Experimental group)

The treatment begins with usual conventional physiotherapy
of Range of motions exercise, Stretching, Strengthening
exercise''® in the affected lower limbs fellow by task
oriented activities inspired by Dean CM, et al 2000'° which
was modified and consists of 2 task designed to strengthen
the lower extremities and enhance the walking balance,
speed and distance in a progressive manner. Tasks are (I)
Lateral Step up and step down, (2) Sit to stand lasting for 20-
30 minutes.

i. Lateral step up and step down (Fig.l)

Activity were performed using stool of various heights (5.5
to 12 inches). The subjects stand and flex their knee against
the stool with maximal effort. The pelvis was stabilized using
therapist hand. Progressing by let the subjects slowely raises
and lower themselves using involve leg while standing on the
uninvolved leg and the foot on the uninvolved side is
dorsiflexed and only the heel is allowed to touch the ground.
Involved leg was force to control the motion as weights
bearing in uninvolved leg were not allowed. Activities last for
[0-15 minutes®?'.

ii.  Sit to stand (Fig.2(a, b)

The subjects were seated on an armless, height-controlled
chair, which were adjusted to allow for approximately 90 -
degree angles at the hip and knee joints, initially individual
performed five self-paced which was for familiarized with the
activity, followed by sit to stand activity lasting for 10-15
minutes, instructions were given as follows “by the count of
3, stand up and hold for 10 seconds and sit down for 10
times. A one minute rest period was given between activities
to prevent fatigue. Lean your back against the chair’s back
rest at the end of every repetition.” The timing started once
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the participant’s back left the backrest and stopped once the back touched the backrest®.

Fig 1: Lateral step up and step down

Fig 2(a): Sit to Stand

Fig 2(b):Sit to Stand
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3.2 Group B (Control group)

The control group received only the usual conventional
physiotherapy of Range of motions exercise, Stretching,
Strengthening exercise in the affected lower limbs for 20-30
minutes. Subjects also received Standing and balance
retraining carried out in parallel bar and Walking in parallel
bar progressing to free over ground.

i. Standing and Balance Retraining Carried Out
in Parallel Bar

Initially the subjects stand in parallel bar with 2 hands then
progress to | hand support, fellow by more complex
activities by standing unsupported, changing the base of
support, from wider to narrow base of support, tandem
standing, standing on one leg for 10-15 minutes'®. of
dependency of subjects in performing functional activities

ii. Walking in Parallel Bar Progressing from
assisted to Free Over Ground.

Parallel bars and the therapist supports him or her with the
unaffected hand as required. Assistance was provided by the
therapist to move the subject’s leg in the correct pattern and
thus preventing the subjects from moving the leg back in full
extension. When the subject moves the leg back with the
correct pattern, the therapist gradually reduces the amount
of assistance. Secondly, as the movement components were
practiced and the subjects were taken over actively with only
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slight help, the walking were facilitated by walking within
parallel bars and finally, the distance and speed of walking
backward were progressively increased”.

4. Outcome Measures

Six minutes walk test (6MWT)? and Functional Ambulation
Category (FAC)® were used as outcome measures to assess
the walking endurance of the subjects and to evaluate the
leve

5. STATISTICAL ANALYSIS

Descriptive data was presented as mean * standard deviation
and number (percentage). The paired sample t-test and
independent sample t-test was used to compare the results
after 4 weeks in each group. The significance level of this
study was set at p<0.05.

6. RESULTS

This was an 8 months structured study performed to
compare the combined effectiveness of task oriented
activities with conventional physiotherapy and conventional
physiotherapy in patients with sub-acute stroke. The result
showed that all the interventions brought significant result in
their groups ie. Group A (Task oriented activity with
conventional physiotherapy) Group B (Conventional
physiotherapy) but in comparing both the groups it was
found that Group A was more significant than Group B.

Table I: Intra-group analysis of Group A and Group B of 6 MWT

Group 6 MWT Mean £ S.D N T Df P Remarks
Group A Before Treatment (Pre- Test) 205.70 +21.99 I5
After Treatment (Post- Test) 24427 £28.09 |15 -17.582 14 0.00 S
Group B Before Treatment (Pre- Test) 209.34 I5 -1.658 14 0.121 NS
After Treatment (Post- Test) 220.14 15

S* Significant NS* Not significant Values are meanz SD; (n=15)

Table I: It is seen that in group A there was a significant difference between pre-test and post-test since p<0.05 and the
protocol is effective since it means 6MWT score increase from 205.70 to 244.27. In group B, there was no significant between
per-test and post-test since p>0.05 and protocol is not effective since mean value score increase from 209.34 to 220.14

Table 2: Intra-group analysis of Group A and Group B of FAC

Group FAC MeantS.D N T Df P Remarks
Group A Before Treatment (Pre-Test) 3.13+035 |5
P After Treatment (Post- Test) 3.53 + 0.51 I5 -3.055 14 0.009 S
N +
Group B Before Treatment (Pre-Test) 3.33+£048 |5 1000 14 0334 NS

After Treatment (Post-Test)

340050 I5

S* Significant NS* Not significant Values are meant SD; (n=15)

Table 2: It is seen that in group A there is significant difference between pre-test and post-test since p<0.05 and the protocol is
effective since it means FAC score increases from 3.13 to 3.53. In group B there is no significant difference between pre-test and
post-test since p> 0.05 and protocol is not effective since mean value score increases from 3.33 to 3.40.

Table 3: Inter-group analysis between Group A and Group B: Post test

Scales Group MeantSD T Df P Remarks
6MWT Group A 24427 £28.09 2.088 28 0.046 S
GroupB  220.14 + 34.83
FAC Group A 3.53 £ 0.51 0714 28 0.48I NS
Group B 3.40 = 0.50

S* Significant NS* Not significant Values are meant SD; (n=15)
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Table 3: Independent t-test was performed to compare
between experimental group (Task oriented activity with
conventional physiotherapy) and control  group
(Conventional physiotherapy) With respect to 6MWT p=
0.046, which was statistically significant. With respect to FAC
p= 0.481. Result for comparison of a six minutes walk
test(6MWT) between both the groups has been
demonstrated in Table 3, a change in outcome measures in
both the groups was evident. It has been inferred that
walking speed increased significantly among subjects in the
experimental group as compared to that of subjects in the
control group. Comparison of functional ambulation category
(FAC) between the groups has been demonstrated in the
Table 3, to find the level of dependency in performing
functional activities in both the groups. It has been shown
that Group A results better in level of dependency in
performing functional activities to the overall FAC mean
score. But, since p=.481 it is not significant

7. DISCUSSION

The study was to compare the combined effectiveness of
task oriented activities with conventional (Group A) and
conventional physiotherapy (Group B) on walking speed in
patients with sub-acute stroke by measuring 6MWT for
walking endurance and FAC for measuring the level of
dependency in performing functional activities. Many
randomized controlled trials studies'” %%’ have found task
oriented intervention to be effective in improving walking
speed and functional abilities in chronic stroke.
The study shows that there was a significant effects of task
oriented activity on gait endurance in sub-acute stroke
patient. After stroke, trunk control has also been identified
as an important early predictor of functional outcome®?.
Postural stabilization of the body will improve the
performance of the core muscles which support the initiation
of motor impulse processes to make more stable movements
so as to improve balance®. The change in the experimental
group was significantly larger than the control group. Bo
Hyun kim et al (2012)" has demonstrated that task-oriented
training after a stoke can improve the trunk control ability,
balance and gait. A Anas Ahamad et al (2019)*' shows that
task-oriented training program was more effective in
improving balance in stroke. B. Deekshita et al (2014)* found
task oriented exercise appeared effective in improving
standing balance in subject with the stroke. The result of this
study are similar to those of K young kim et al (2017)'
reporting that task-oriented-gait training improves the results
of 6MWT and showed that task-oriented circuit training
could improve the gait ability in patients with sub-acute
stroke. Task oriented training could provide proper visual
input and perhaps substitutes for absent or reduce
proprioceptive input from the affected side® and improved
motor performance, motor control strategies, sensory
recovery, and daily function more than the conventional
treatment® Walking ability as measured with the 6-minute
walk test is associated with a higher quality of life and is a
good predictor for the walking capacity in these patients®,
changes in the values of 6MWT showed significant
improvement in the experimental group which represent the
therapeutic effects of task oriented activity and support the
earlier findings of studies on exercise designed to improve
walking functions of stroke survivors when compared with
conventional Physiotherapy®.. Qurat-ul-Ain et al (2018)2
reported circuit gait training improves mobility and gait in
stroke patients. Wevers L et al 2009* support the use of
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task-oriented circuit class training to improve gait and gait-
related activities. Both groups significantly improved in their
mean value, as pre and post-test mean value of Group A
(205.70 to 244.27) and group B (209.34 to 220.14).
Significance difference in between groups was identified for
the 6 MWT (p < 0.05.). Cho et al. (2004)*reported that after
task-oriented training, the walking speed of stroke patients
increased significantly from 2.88 m/s to 3.74 m/s. Yang et al.
(2009)*® stated that the gait speed of stroke patients was
increased significantly from 0.84 + 2.7 m/s to 0.92 + 135
m/s by task-oriented progressive resistance strength training.
These results are similar to those of this study and suggested
that task-oriented activities are more effective than
conventional physiotherapy alone®.Although there was no
significant difference in variation of FAC were observed
between experimental and control groups where the FAC
mean score of group A, post treatment was 3.53 and the
mean FAC score of group B post treatment is 3.40. FAC
significance was shown pre and post-test within the groups.
A meta-analysis of Byoung- Jinjeon et al (2015)* provides
evidence of task-oriented training for improving functional
after stroke. Sakina Katerawalaet al'? in their study found
evidence of effectiveness of task oriented approach on
improving balance, self-efficacy and functional status. Study
conducted by DocuAxelerad Any et al. (2016)® provides
evidence of task oriented for improving functional after
stroke. Thus our findings suggest that task oriented activity
could improve the gait ability in patients with stroke and
therefore task oriented should be considered an essential
part of therapeutic program for sub-acute patients.

8. LIMITATION AND FUTURE SCOPE

Limitation of study includes that it consisted of a short
course of treatment of 20 therapy sessions, the sample size
was small, upper limbs were not taken into account.
Whereas future scope can include, the study can done with
larger sample size with longer duration, it can also be done
by taking upper limbs into account, fellow up and recording
of the effects of the interventions may also give more better
results, further study can be done on how to help people
maintain and improve their physical abilities after their stroke
rehabilitation programs ends and also more research can be
done to investigate the cost-effectiveness of the
interventions.

9. CONCLUSION

All the interventions brought about some improvement in
each group post-treatment based on the mean score but its
significance varies. It has shown that the subjects who
received task oriented with conventional physiotherapy are
more effective when compared with the other Group A not
only focused on restoring reduced motor control of the
affected limb as well as postural control, but rather with the
development of compensation movement strategies and
improved coping with loss of function in enhancing the ability
to maintain balance over the non-paretic lower limb. So, this
study can be concluded that, the treatment protocol, Range
of motion, stretching, strengthening, lateral step- up step-
down and sit to stand could bring a significant difference with
regard to walking endurance and walking speed but not much
of difference in level of dependency in performing functional
activities in patients with sub-acute stroke.
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