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ABSTRACT

Background: Stroke is the leading cause of disability worldwide currently. Upper limbs ADLs -
based functions is grossly affected leading to functional dependence of the stroke patients. Upper limbs
functional rehabilitation is an essential component of the stroke physical rehabilitation. The aim of
this study is to find out the effectiveness of upper limbs —specific motor —relearning approach in the
upper limbs’ functional restoration.

Method: 40 stroke outpatients (n=40) are selected through purposive sampling & randomly assigned
into two groups (CG & TG) for this study irrespective of their gender, ethnicity, age, stroke type,
chronicity & level of dependence. The control group (CG) for 40 minutes -30 sessions (5days/week for
8 weeks) received conventional physical therapy interventions while the TG received conventional
physical therapy along with upper limb motor re-learning for 40 minutes -30 sessions (5days/week for
8 weeks).

Results: The results of the study showed by comparing pre-intervention & postintervention score, that
motorre-learning has significantly improved upper limb functions as compared to the conventional
physiotherapeutic interventions.

Conclusion; The result of this study can be concluded that comparatively motorselearning is
clinically more effective in the functional restoration of upper limbs in stroke patients.

Keywords: stroke, conventional physiotherapeutic interventions, motor re-learning, wolf motor
functional test

INTRODUCTION grossly affected leading to functional dependence
Stroke is the leading cause of disability worldwide of the stroke patients. Stroke is a debilitating for
currently. Upper limbs ADLs -based functions is the patients & family alike. WHO defined stroke
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“focal or global neurological cerebral deficits
resulting in clusters of signs & symptoms leading
to death or lasting more than 24Hr, with no
other cause than the vascular abnormalities”.
Stroke is broadly divided into; a) ischemic stroke
b) hemorrhagic stroke. The causes of stroke are as
follow; a) cerebral thrombosis b) cerebral
embolism ¢) cerebral haemorrhage. The stroke
risk factors are categorized into a) modifiable risk
factors; such as Diabetes mellitus, hypertension,
cholesterol, obesity, smoking, etc. ~b) Non-
modifiable risk factors; such as; age, gender. It
has been reported that stroke survivors are
doubled worldwide in the last 25 years & based
on this statistic, it has been predicted that, it will
double in the next 50years. Half (50%) of the
stroke survivors (4.7 million stroke survivors
worldwide) globally have lifelong residual motor
disability. Among these stroke patients with
residual motor disability, 30-60% has non-
functional paretic upper limb, affecting their
independence & ADLs. Thus, upper limbs
functional  rehabilitation is an  essential
component of the stroke physical rehabilitation.
Various physiotherapeutic approaches have been
developed & used for the functional restoration
of stroke patients globally, which predominantly
exercise -based & functional activities based.
There is still a need for the more effective, time -
sensitive &  costeffective  physiotherapeutic
approach for the functional rehabilitation of the
stroke patients worldwide. Motor -relearning is
one of the physiotherapeutic approaches used in
the rehabilitation of the stroke patients'. It has
been reported that motor -relearning (MRP) is
effective in the functional restoration of the
stroke patients’™*. The aim of this study is to find
out the effectiveness of upper limbs -specific
motor -relearning approach in the upper limbs’
functional restoration.

Methodology

stroke outpatients (n=40, Male, n=25, Female,
n=15) are selected through purposive sampling &
randomly assigned into two groups (CG & TG)
for this study irrespective of their gender,
ethnicity, age, stroke type, chronicity & level of
dependence. The control group (CG) for 40
minutes -30 sessions (5days/week for 8 weeks)
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conventional  physical  therapy
interventions while the TG received conventional

received

physical therapy along with upper limb motor re-
learning for 40 minutes -30 sessions (5days/week
for 8 weeks). The inclusion criteria were a) 1%
time stroke patients (clinically verified stroke
patients) irrespective of their age & gender with
no Proprioceptive or visual impairments, or
vestibular disorders. B) Stroke patients with the
upper limb motor Brunnstrom recovery stage 3-4,
while the exclusion criteria were; a) recurrent
stroke patients b) stroke patients with visual,
Proprioceptive  impairments &  vestibular
disorders. The selected study’s subjects were
briefed about the aim, procedure & duration of
the study & written consent was taken. Before
the conduction of the study approval from the
hospital ethical committee & admin was taken.

The interventions procedure for CG were as
follow; a) Positioning b) Passive ROM exercise c)
weight bearing exercise d) active ROM exercise e)
electrical stimulations, while for the TG, the
MRP includes the steps as follow; a) task analysis
b) identification of missing component & its
practice ¢) goal explanation & identification,
instructions, practice, cues, verbal & visual
feedback, manual guidance d) transference of
training. The purpose of MRP for upper limb
functional restoration were as follow; 1) To
activate & elicits activities in the upper limb
musculatures & to train motor control for
functional reach & pointing 2) To activate &
elicits activities in the upper limb musculatures &
to train motor control for wrist functional
manipulation 3) To activate & elicits activities in
the upper limb musculatures & to train motor
control for thumb opposition &  palmer
abduction. 4) To activate & elicits activities in the
upper limb musculatures & to train motor
control for the training of the opposition of the
ulnar & radial side of the hand. 5) To activate &
elicits activities in the upper limb musculatures &
to train motor control for the manipulation of
objects. 6) To activate & elicits activities in the
upper limb musculatures & to train motor
control for holding objects of the daily use for
significant amount of time. The outcome
measure used for the study were) wolf motor
function test b) Fugal -mayer assessment score.
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Results

The results of the study showed by comparing
pre-intervention & post-intervention score, that
motorrelearning has significantly improved
upper limb functions as compared to the
conventional physiotherapeutic interventions.
For comparison between the groups, student t-
test was applied. All study subjects were assessed
before the study (pretest score or initial

Table-1: FMA analysis (n-20)
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assessment) & the completion of 8-weeks (post-
test score or final score) on two specified
questionnaires; a) wolf motor function test
(WMFT) b) Fugal -mayer assessment (FMA)
score. For the TG the FMA pre-test score was
19.30 & the posttest means was 29.45, while
WMEFT pretest means was 31.34 & post-test
means was 37.67 as shown in Tables below;

Groups Pre-test (Means +SD) Post-test (Means +SD) | P-value
CG 20.23+ 5.3 24.56£6.3 >0.001
TG 19.30+4.8 29.45+8.3
Table-2: WEMT analysis (n-20)
Groups Pre-test (Means +SD) Post-test (Means +SD) | P-value
CG 30.3+ 4.2 33.34£ 5.3 >0.001
TG 31.34£ 5.3 37.67£5.3
Discussion functional re-learning approach with the

Stroke is the leading cause of disability worldwide
currently. Upper limbs ADLs -based functions is
grossly affected leading to functional dependence
of the stroke patients. Upper limbs functional
rehabilitation is an essential component of the
stroke physical rehabilitation. The aim of this
study is to find out the effectiveness of upper
limbs -specific motor -relearning approach in
the upper limbs’ functional restoration. The
results of the study showed by comparing pre-
intervention & post-intervention score, that
motor-re-learning  has  significantly improved
upper limb functions as compared to the
conventional physiotherapeutic interventions.
For comparison between the groups, student t-
test was applied. All study subjects were assessed
before the study (pretest score or initial
assessment) & the completion of 8-weeks (post-
test score or final score) on two specified
questionnaires; a) wolf motor function test
(WMFT) b) Fugal -mayer assessment (FMA)
score. The result of this study shows that stroke
patients with upper limbs marked paresis
significantly improved upper limbs functions with
the interventions of MRP, the finding of this
study is consistent with the findings of other
previous studies”'®. MRP is a task-based

emphasis of repeated learning using visual &
auditory feedback. The assumptions about MRP
are based on the learning process, which is
comprised of task practice & modulation the
motor tasks according to the concurrent
feedback. These MRP learning process involves
various parts of the brain & motor task is refined
with repetitive practice'’ ™. MRP in this study
was diverse & easy to understand for the study’s
subjects & increased number of repetitions made
sufficient amount of motor relearning. MRP is
step wise functional re-learning approach, which
has been costeffective, easy to grasped &
comprehend. MRP is designed to transfer the
motor skills learned in one environment to other

patientspecific environment, which is an
essential component in the community

rehabilitation of the stroke patients'®™"’.

Limitation

It is recommended that large heterogeneous
sample size RCTs studies needs to be conducted
with longer period or follow up procedure for the
study’s subjects in order to evaluate the
effectiveness of MRP in stroke population.
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Conclusion

The result of study can be concluded that
comparatively motor-re-learning is clinically more
effective in functional restoration of upper limbs
in stroke patients. The finding of this study is
consistent with the previous studies.

Acknowledgment: We are grateful to the study’s
participants & the admin of the King Hospital,
Swat, who helped us in the conduction &
completion of this study.

Disclaimer: None.

Conflict of Interest: None.

Source of Funding: None

REFERENCES:

1.  Immadi SK, Achyutha KK, Reddy A,
Tatakuntla KP. Effectiveness of the Motor
Relearning Approach in  Promoting
Physical Function of the Upper Limb after
a Stroke. Int ] Physiother. Published online
2015.
doi:10.15621/ijphy/2015/v2i1/60047

2. Collett ], Fleming MK, Meester D, et al.
Dual-task walking and automaticity after
Stroke: Insights from a secondary analysis
and imaging sub-study of a randomised
controlled trial. Clin Rehabil.
2021;35(11):1599-1610.
doi:10.1177/02692155211017360

3. Liu Z, Han G, Wu ], et al. Comparing
characteristics and outcomes of in-hospital
stroke and community-onset  stroke.
SpringerSign  in. Accessed September 1,
2022.
https://link.springer.com/article/10.1007/
s00415-022-112442

4. Kinematic analysis of gait performance &
trunk bending... - Google Scholar. Accessed
September 2, 2022.

https://scholar.google.com/scholar?hl=en
&as_sdt=0%2C5&as_ylo=2021&q=Kinem
atictanalysis+of+gait+performance+%26+tr
unk+bending+in+stroke+patients&btnG=

Volume 4, Issue 6, 2026

Naz A, Batool S, .. AAPB, 2022
undefined. of motor relearning program on
balance and upright mobility in sub-acute
stroke patients: A randomized control trial:
Motor Relearning Program in Sub-Acute
Stroke .... pakistanbmj.comSign in. Accessed
September 3, 2022.
http://pakistanbmj.com/journal/index.ph
p/pbmj/article/view/316

Gangwani R, Cain A, Collins A, Neurology
JCF in, 2022  undefined. Leveraging
Factors of Self-Efficacy and Motivation to
Optimize Stroke Recovery. Front. Accessed
September 3, 2022.
https://www.frontiersin.org/articles/10.33
89/fneur.2022.823202/full’&utm_source=
Email to_authors_&utm_medium=Email
&utm_content=T1_11.5el_author&utm_
campaign=Email_publication&field=&jour
nalName=Frontiers_in_Neurology&id=82
3202

Khan M, Khan M, Muneer B, ... ASPB,
2022 undefined. The Time up & Go test
to evaluate the change in functional
mobility in poststroke patients: Time Up
and Go Test for Change in Functional
Mobility. pakistanbmj.comSign in. Accessed
September 3, 2022.
http://www.pakistanbmj.com/journal/ind
ex.php/pbmj/article/view/637

Motor relearning in stroke - Google
Scholar. Accessed September 3, 2022.
https://scholar.google.com/scholar’hl=en
&as_sdt=0%2C5&as_ylo=2022&gq=Motor
+relearning+in+stroke&btnG=

Ghrouz A, Marco E, ... EMRES, 2022
undefined. The effect of motor relearning
on balance, mobility and performance of
activities of daily living among post-stroke
patients: Study protocol for a randomised
controlled.  journals.sagepub.comSign ~ in.
Accessed September 3, 2022.
https://journals.sagepub.com/doi/abs/10.
1177/23969873211061027

https://nmsreview.org

| Ahmad et al., 2026 | Page 226


https://nmsreview.org/

QA

SO

11.

12.

13.

" RINMSR

Review Journal of Neurological
& Medical Sciences Review

Ghrouz A, Marco E, Muiioz-Redondo E,
Boza R, RamirezFuentes C, Duarte E. The
effect of motor relearning on balance,
mobility and performance of activities of
daily living among poststroke patients:
Study protocol for a randomised controlled
trial.  Eur Stroke J. 2022;7(1):76-84.
doi:10.1177/23969873211061027

Lee Y, Li Y, Lin K, et al. of bilateral arm
training, mirror therapy, and impairment-
oriented training on sensorimotor and
daily functions in patients with chronic

stroke: study protocol of
trialsjournal.biomedcentral.comSign in.
Accessed September 3, 2022.

https://trialsjournal.biomedcentral.com/ar
ticles/10.1186/513063-022-06498-0

Babazadeh-Zavieh S, Ansari N, ... NGCC,
2022 undefined. Effects of dry needling
and exercise therapy on poststroke
spasticity and motor function-protocol of
randomized clinical trial. ElsevierSign in.
Accessed September 3, 2022.
https://www.sciencedirect.com/science/art

icle/pii/S2451865422000382

Welage N, Bissett M, KFI, 2022
undefined.  Effectiveness of  action
observation and motor imagery on

relearning upper extremity function after
stroke: A systematic review and meta-
analysis. Res. Accessed September 3, 2022.

https://researchdirect.westernsydney.edu.a
u/islandora/object/uws:62492/

14.

15.

16.

17.

Volume 4, Issue 6, 2026

Abrar A, Shahid Z, Ali Behram Subazwari
S, Manzoor S, Hadiga Shafique H, Idrees
H. Comparison of  Effects of
Neurodevelopmental ~Treatment
Motor Relearning Program on Upper Limb
Spasticity in Chronic Stroke Patients. A
Randomized. Res. Published online 1994.
Accessed September 3, 2022.
https://www.researchgate.net/profile/Zoha
ib-Shahid-
3/publication/360426484_Comparison_of
_Effects_of_Neurodevelopmental_Treatme
nt_versus_Motor_Relearning_Program_on
_Upper_Limb_Spasticity_in_Chronic_Stro
ke_Patients_ A_Randomized_Control Tria
1/links/62755b7c2{9¢cct58eb32ed34/Com

parison-of-Effects-of-Neurodevelopmental-

VErsus

Treatmentversus-Motor-Relearning-
Program-on-Upper-Limb-Spasticity-in-
Chronic-Stroke-Patients-A-Randomized-
Control-Trial.pdf

Lee Y chen, Li Y chun, Lin K chung, et al.
Effects of robotic priming of bilateral arm
training, mirror therapy, and impairment-
oriented training on sensorimotor and
daily functions in patients with chronic
stroke: study protocol of a single-blind,
randomized  controlled  trial.  Trials.
2022;23(1):566. doi:10.1186/S13063-022-
064980

Gangwani R, Cain A, Collins A, Cassidy
JM. Leveraging Factors of Self-Efficacy and
Motivation to Optimize Stroke Recovery.
Front Neurol. 2022;13.
doi:10.3389/FNEUR.2022.823202/FULL
Ai D, Gu Y, Alternative SXEBC and, 2022
undefined.
Multidisciplinary Nursing Based on Fever,
Blood Sugar, and Swallowing Function
Management in Patients with Acute Stroke.

Effectiveness of

hindawi.comSign in. Accessed September 3,
2022.
https://www.hindawi.com/journals/ecam/

2022/5949760/

https://nmsreview.org

| Ahmad et al., 2026 |

Page 227


https://nmsreview.org/

)J

" RINMSR

Review Journal of Neurological
f & Medical Sciences Review

Volume 4, Issue 6, 2026

19.

Leksonowati S, .. SS 2 TT, 2022
undefined. Terapi Kombinasi Motor
Relearning ~ Program,  Proprioceptive

Neuromuscular ~ Facilitation dan Core
Stability Exercise Terhadap Peningkatan
Keseimbangan Duduk ke.
2trik.jurnalelektronik.comSign in.
doi:10.33846,/2trik12205

Eschweiler M, Bohr L, Kessler J, Fink GR,
Kalbe E, Onur OA. Combined cognitive
and motor training improves the outcome
in the early phase after stroke and prevents
a decline of executive functions: A pilot
study. NeuroRehabilitation. 2021;48(1):97-
108. doi:10.3233/NRE-201583

https://nmsreview.org

| Ahmad et al., 2026 |

Page 228


https://nmsreview.org/

