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‘ ABSTRACT ’ Background: Stroke results in functional impairments across motor, cognitive, and sensory domains, often leading to
significant residual deficits. Motor impairment, the most common consequence, is a major focus of rehabilitation, with
many new therapeutic strategies emerging for recovery. While research has largely concentrated on lower limb motor recovery due to ease of
intervention and mobility considerations, upper limb motor impairment remains a significant challenge that requires continued attention in
rehabilitation efforts. Objectives: The study aimed to compare the effectiveness of Task Oriented Training with Conventional Therapy versus
Mat Exercises with Conventional Therapy to Improve Muscle Strength and Balance in Post Stroke Patients. Methods: Thirty acute and sub-
acute stroke patients, with stroke onset <2 weeks, were randomly assigned to two groups (15 each). Group A received task-oriented training with
conventional therapy, and Group B underwent MAT exercises with conventional therapy. Muscle strength and balance were assessed using the
MAS and BBS. Both groups participated in 45-minute sessions, six days a week, for 8 weeks. Pre- and post-intervention data were compared to
evaluate improvements in muscle strength and balance. Result: Both groups showed significant improvements, but Group A (task-oriented
training with conventional therapy) demonstrated greater gains in muscle strength and balance compared to Group B (MAT exercises with
conventional therapy)(p<0.05). Conclusion: Both task-oriented training with conventional therapy and MAT exercises with conventional
therapy improved muscle strength and balance in sub-acute stroke patients. However, task-oriented training with conventional therapy resulted
in greater improvements in reaching forward, grasping, muscle strength, and balance after 8 weeks of intervention.
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INTRODUCTION

William Cole introduced the term "stroke" in the 17th century, relating
an acute, central nervous system injury producing neurological
impairment. Stroke is a leading cause of disability universally.”

Stroke is a leading cause of disability universal, with about half of
stroke survivors suffering some form of disability. Besides,
approximately one-third of all stroke patients experience severe
weakness in the arm.’

Stroke is the fifth leading cause of disability worldwide, though this
ranking likely underestimates the full extent of functional loss, chiefly
in low-income countries. It leads to disability through the loss of
motor, cognitive, or sensory functions, either individually or in
combination.’ While stroke survivors may familiarize to some deficits,
they often face noteworthy residual impairments. Among these, motor
damage is the most prevalent and pays the most to functional
limitations.’

As a consequence, motor recovery has become a primary focus of
rehabilitation, with numerous innovative therapeutic strategies
emerging in recent years.’ Research has principally concentrated on
lower limb motor impairments, as these interventions are easier to
define, outcomes are more easily measured, and mobility is a critical
functional goal post-stroke.

There is currently no commonly accepted definition of the task-
oriented approach in the literature. This approach views movement as a
result of connections between various brain systems, organized around
a goal and influenced by environmental constraints.” Task-oriented
training encompasses a diversity of interventions, including treadmill
and walking training, cycling programs, endurance and circuit
training, sit-to-stand exercises, and reaching tasks to improve balance.’
It also includes arm training through functional tasks like grasping
objects, constraint-induced movement therapy (CIMT), and mental
imagery. This type of training is focused on the task and the patient,
rather than the therapist.

The MAT program involves patients in activities that associating both
movement and stability."""” These activities range from simple
movements, such as unilateral scapular motions, to more complex
blending that require both stabilization and movement. Conservative
treatment techniques for stroke patients often include principles from

Bobath Neurodevelopmental Therapy, Rood's techniques,
Brunnstorm Movement Therapy, and Proprioceptive Neuromuscular
Facilitation, as established by Knott and Voss."*"

METHODOLOGY
Sample: 30 subjects were included in the study on the basis of
inclusion and exclusion criteria.

Source of Subjects: Shri Mahant Indiresh Hospital, Patel Nagar,
Dehradun.

Method of sampling: Random sampling
Research Design: Experimental study

Inclusion Criteria

e Agegroup40-65 years

*  Bothmaleand female

*  Survivors of hemorrhagic stroke

» Typeofstroke: acute and subacute
*  Patients with hemiparesis

Exclusion criteria

e TransientIschemic Attack

«  Patients with hemiplegia

» Parkinson's disease

« Patients with cardiovascular disease like myocardial infarction

»  Cognitive impaired patients

» Patients withroad traffic accidents.

*  Medically unstable patients

» Patients with any orthopedic pathological condition and fracture.
» Patients with other peripheral and CNS dysfunctions.

Outcome Measures:
¢ MotorAssessment Scale (MAS)
« BergBalance Scale (BBS)

PROCEDURE

All the participants were explained about the purpose of study. An informed
consent was taken from the patients who were willing to participate in the
study. Eligible subjects were randomly allocated into two groups.

Group A participants receiving Task Oriented training with
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conventional therapy. Group B participants receiving MAT exercises
with conventional therapy. MAS & BBS were taken before treatment
session and after 8 weeks of therapy. Therapy was given 6 times per
week of 45 min for 8 weeks. Therapy for group A and Group B along
with conventional therapy included following exercises.

In the task-oriented approach, movement emerges as an interaction
between many systems in the brain and is organized around a goal and
constrained by the environment (Shumway Cook & Woollcott2001).

GROUP A: Task oriented training includes a wide range of
interventions such as walking, sit-to-stand exercises, and reaching
tasks for improving balance.

1. THE REACHING EXERCISE"*"

2.THE CYLINDER GRIPEXERCISE"
3.THE GRASPEXERCISE™"

4.SITTO STAND EXERCISES™*"*

A. Shift Weight Side to Side

B. Seated Leg Lifts

C. Seated Leg Knee Extensions

D. Reaching With Clasped Hands

5.MUSCLE STRENGTH EXERCISES®***
6.BALANCE EXERCISES

Use of specific activities and movements to maintain, enhance or

restore balance. Task-oriented training involves:

» Liftingand maintaining the lower extremity

» Liftingtheheels

» Lifting the lower extremity over the footstool followed by
lowering

» lifting the lower extremity and lowering in onto a footstool

e Step-ups and down

+ Balance beam

» Kickingaball

» Standing with the base of support constrained, with feet in parallel
and tandem conditions reaching for objects, including down to the
floor, to improve standing balance

» Reciprocal leg flexion and extension

Ambulation Exercises Promotion and assistance with walking to
maintain or restore autonomic and voluntary body functions.

»  Walking back and forth over a 3-m distance to a chair; and going
back and forth at a constant pace over 10-m distance

Stand up and walk

Walk and carry

Speed walk

Walk backwards

GROUPB: MAT EXERCISES:

Therapeutic effects of this exercise are to facilitate balance, promote
stability, mobilize and strengthen the trunk and limb and train for
functional activities.”
A.Rolling™

B. Prone on elbow”’

C. Prone on hands™:

D. Supine on elbow™
E.Pullups™

F. Sitting27%

G. Lifting”

H. Quadruped Position”’
I. Kneeling™

28

CONVENTIONALEXERCISES

Conventional occupational therapy included techniques based on
Bobath approach. Weight bearing for upper limb, reflex inhibiting
patterns, trunk rotation, and scapular protraction were used to reduce
spasticity. All the participants were then engaged in performing
functional activities. Intervention in both the groups, post treatment
evaluation was done by using all the outcome measures. Exercises in
conventional therapy included ADL training, stretching, ROM
exercises, Strengthening exercise to the affected site.”

Data Analysis:
data was analysed with SPSS software, version 23.

RESULTS:
Within group analysis of motor assessment scale showed significant

difference when both the Groups were assessed. Between group
analysis of berg balance scale showed significant improvement for
both the groups individually. When between the group analysis was
done on post intervention data Group A had significantly been better
than Group B(p=0.32 for MAS, p=0.045 for BBS)

Tab 1. Within Group Analysis For Group A For Both Outcome
Measures

MEAN N |SD p VALUE
MAS PRE 8.93 15 10.489 0.002
POST 17.80
BBS PRE 8.60 15 10.669 0.006
POST 12.93

Tab 2. Within Group Analysis For Group B For Both Outcome
Measures

MEAN N |SD p VALUE
MAS PRE 17.80 15 10.489 0.007
POST 12
BBS PRE 20.13 15 |2.416 0.003
POST 26.20

Tab 3. Between The Group Analysis Of Outcome Measure After 8
Weeks

GROUP t p Value

MAS GROUP A 0.675 0.032
GROUP B

BBS GROUP A 0.777 0.045
GROUP B

DISCUSSION

This study is aimed to assess “The effectiveness of  task-oriented
training with conventional therapy versus MAT exercises with
conventional therapy to improve muscle strength and balance in post
stroke patients”. The main problems of the hemiparetic patient were
considered to be abnormal coordination of movement patterns
combined with abnormal posture tone caused by neurophysiologic
dysfunction. Trunk comprises a major part of the body mass which
explains why good trunk control is essential when maintaining
balance.

Recent studies on postural-graphic analysis observed that stroke
patients tend to avoid shifting their center of pressure towards
hemiparetic side in sitting and standing.

In patients with poor alignment is improved by a position of the patient
and facilitation with key points of control along with task-oriented
approach. In sitting, balance is improved by a lumbar stabilization
exercise and reaches out in anterior, left and right side and also
facilitation of the trunk. Co-ordination movements of the trunk are
rotation in both sides. Abdominal muscles are improved by abdominal
strengthening exercise like pelvic bridging, isometrics.

Pre and post assessment of muscle strength and balance was evaluated
with the Motor Assessment Scale and Berg Balance scale.

Improvement in hand function is one of the most important aims
during stroke rehabilitation so that patient is able to perform his or her
activities of daily living and not to depend on others. Based on the six
studies identified in this systematic review, there is some evidence of a
potentially beneficial effect of task-oriented practice in upper
extremity motor recovery after stroke.

This research examined various interventions that significantly impact
patient outcomes in stroke rehabilitation. It has been established that
exercise tasks must be specific and meaningful to be effective.”” A
positive correlation exists between improved physical fitness and
functional performance, making fitness training an essential
component of stroke rehabilitation. Stroke survivors often experience
compromised endurance, limiting basic daily functioning, which
underscores the importance of including fitness training in
rehabilitation programs.

The American Heart Association recommends incorporating circuit
training and balance activities into rehabilitation, emphasizing the
importance of stimulating stroke survivors and providing
opportunities for practice.” In particular, many exercises in circuit
training are task-related, such as standing up from a chair, which can
help improve functional mobility.”
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Strength training is a key factor in improving functional outcomes after
stroke. However, it is noteworthy that strength training is often not
fully integrated into stroke rehabilitation programs.” Additionally, it
remains uncertain whether enhanced therapy improves upper arm
function in patients with minimal voluntary arm movement.™ On the
other hand, training both the arm and lower extremities simultaneously
with integrated meaningful tasks, such as meal preparation or
housework, has shown to enhance specific functional activities.” The
use of familiar tasks, such as using a favourite drink in arm-reaching
exercises, can lead to better performance, further emphasizing the
importance of meaningful task engagement.”

In our study, we directly compared task-oriented training with
conventional therapy versus MAT exercises with conventional
therapy. Both groups demonstrated significant improvements in
muscle strength and balance, as assessed through pre- and post-
intervention data. However, task-oriented training with conventional
therapy resulted in more substantial improvements in these outcome
measures. These findings support the efficacy of task-oriented
training, which focuses on meaningful, goal-directed tasks that
promote functional recovery.

Based on these results, we accept the alternative hypothesis and reject
the null hypothesis, suggesting that task-oriented training with
conventional therapy is more effective in improving muscle strength
and balance in post-stroke patients. This study provides additional
support for the incorporation of task-oriented training with
conventional therapy during the acute and sub-acute rehabilitation
periods, offering a promising approach for enhancing recovery in
stroke survivors. Future research should continue to explore the long-
term benefits and effectiveness of such interventions, ideally with
larger sample sizes and diverse patient populations.

CONCLUSION

Both task-oriented training in combination with conventional therapy
and mat exercises with conventional therapy showed significant
improvements based on outcome measures. However, the group that
received task-oriented training alongside conventional therapy
demonstrated greater progress in muscle strength and balance in post-
stroke patients. This improvement was observed particularly in tasks
such as reaching forward, grasping, and maintaining both static and
dynamic balance.

Task-oriented rehabilitation after stroke has proven to be both effective
and pertinent. Traditionally, improving impairments is considered a
necessary step toward achieving functional movement. It is essential to
continue developing and customizing interventions like functional
balance training during reaching, standing up, walking exercises, arm
training, and overall physical fitness, all in close cooperation with
other healthcare professionals. Moreover, it is crucial to assess the
effects of task-oriented training programs in conjunction with other
healthcare services. Present evidence suggests that incorporating task-
oriented training into the daily care routines of stroke survivors can
significantly improve functional outcomes and overall health-related
quality oflife for these individuals.

LIMITATIONSAND FUTURE SCOPES

The study duration was limited to 8 weeks, which restricted the ability
to assess long-term benefits and outcomes. The sample size was small,
consisting of only 30 participants (15 in each group), and proper
follow-up was not feasible due to restrictions related to the COVID-19
pandemic. Moreover, the study focused exclusively on muscle
strength and balance.

To build on these findings, future research should aim to include larger
sample sizes with both male and female participants across various age
groups. Extending the duration of the study could offer valuable
insights into long-term effects. Additionally, incorporating a broader
set of outcome measures could provide a more comprehensive
evaluation of functional independence. Further studies could also
explore the overall improvements in body function resulting from the
interventions.
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