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EFFECT OF MOTOR RELEARNING PROGRAM ON
QUALITY OF LIFE AMONG STROKE PATIENTS: A

SYSTEMATIC REVIEW
ABSTRACT
BACKGROUND
Stroke is one of the problems that can lead to either disability or death and this will increase
the social and economic burden.
OBJECTIVE
To analyze the effects of motor relearning program (MRP) in comparison with other treatment
technique on quality of life (QoL) among stroke patients
DATA SOURCES
This systematic review includes Randomized Controlled Trials (RCT) for patients suffering
from stroke. The articles were retrieved from Google Scholar, research gate, HEC digital
library, ProQuest, lingenta and PubMed. Articles were also accessed from Journals.
STUDY SELECTION
Data belonged from 2000 to 2015 were included. RCTs that focus on motor relearning program
or its task-oriented activity as rehabilitation program of stroke patients were included in this
review.
RESULTS
Total 12 studies were included in this review with 378 patients. Among them, 191 had received
MRP, whereas, 187 had received any other treatment technique for stroke rehabilitation.
Analysis of Berg Balance Scale (BBS) and Barthel Index shows that studies favor MRP, while
result is slightly insignificant (0.008) with BBS and not significant (0.67) for Barthel Index.
LIMITATIONS
RCTs used different outcome measurement tools, their items or scores. Multiple accessible
RCTs with results of individual items of scales are negligible. More RCTs focusing on
individual item of scales are needed to better assess the effects of MRP in comparison with
other treatments by review studies.
CONCLUSION
Effect of MRP on Quality of Life is not significant from selected studies, after assessing BBS
and Barthel Index.
KEYWORDS
Motor Relearning Program (MRP), Stroke, Quality of Life, Task-oriented Activity, Activities
of Daily Living (ADL), Systematic Review
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INTRODUCTION

Stroke or cerebrovascular accident occurs due to impairment of blood supply of brain and
results in paralysis. Stroke can be either hemorrhagic or ischemic depending on the problem in
blood vessels'2. Stroke is one of the problems that can leads to either disability or death and
this will increase the social and economic burden. According to report of American Heart
Association, approximately 01/19 deaths occurred due to stroke in 2010 in United States.
Average estimation showed that one person got stroke every 40 seconds and one person died
by stroke every 4 minutes® . 17.3 million death occurred due to cardiovascular diseases in 2008.
Among them, 7.3 million deaths were from heart attacks and 6.2 million deaths were from
stroke4 . The global disecase burden of disability-adjusted life years (DALYs) due to
cardiovascular diseases was 10% in 20114 . The contribution of stroke to global cardiovascular
diseases burden was 29% in males and 33% in females* . Stroke is the main public health
problem among developing countries of South Asia too®. In low-income and middle-income
countries, it is one of the leading causes of disability4 . Pakistan lies in lower middle income
countries® . Stroke is also common in our population. However, unfortunately the studies that
highlight National stroke burden are negligible’®. The estimation given by the Pakistan Stroke
Society about the incidence of stroke is about 250 for every 100000 population and
furthermore, 350000 new patients are adding every year’ . A study of 2003 shows that 596
stroke patients were registered in a known tertiary care hospital of Karachi during an interval
of 22 months!?.

Stroke not only affects the physical and mental state of patients but also have emotional and
economic impact on their families'!. It also affects the quality of life (QoL) of patients'2. Motor
impairment is the main and most common problem for stroke patients. As a result of that they
have problem in accomplishing their activities of daily living and in mobility'*!'*. A study of
Portugal assessed life satisfaction of patients after two years of stroke. They stated that patients
with impaired motor functions have lower life satisfaction level'®. The goal of stroke
rehabilitation is to achieve functional independence during activities of daily living, along with
the improvement in balance, movement and walking'*!®. For this purpose, early physical
therapy intervention is important for patients suffering from acute stroke. It will also help them
in decreasing their disability and restoring movements!”!®, Hence, selection of appropriate
interventions and rehabilitation techniques are very important for early and better recovery'”.
Different treatment techniques that can be used are the Bobath, the Brunnstrom and Rood, the
Proprioceptive Neuromuscular Facilitation (PNF), the Motor Learning or Relearning Program.
Motor Relearning Program (MRP) was proposed by Carr in 1980s. It focuses on active
participation of patient!®. These patients are capable to relearn the motor tasks that they were
performing before stroke!'®. Physical therapists identify the problem in different individual
tasks and then help the patient to learn them, through task specificity, task repetition, type of
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practice, type of feedback, retention testing®*2%. There are four sequential steps in MRP: 1)
identification of the missing performance components, 2) training using remedial exercises, 3)
training using functional task components, 4) transfer of skills to functional task
performance®®?!. Examples of those tasks are catching things, picking up objects, feeding,
buttoning, wearing clothes, bathing, grooming in sitting or standing, balance, sit to stand,
indoor walking, outdoor walking, stair climbing and so on?>?*?*, Different assessment tests
and methods are used to assess the motor function, movements, strength, functional
independence and quality of life of these patients. Some of them are Motor Assessment Scale
(MAS), Sodring Motor Evaluation Scale (SMES), Functional Independence Measure (FIM),
Berg Balance Scale (BBS), Barthel ADL Index, Instrumental Activities of Daily Living
(IADL) test, Nottingham Health Profile (NHP), Fugl-Meyer Assessment (FMA) score, Timed
Up and Go Test, modified Ashworth scale, Stroke Rehabilitation Assessment of Movements
(STREAM) Scale, Purdue Pegboard test score, grip strength by Dynamometer, and more
over?3!,

The one of the main feature of neurological rehabilitation is the application of theory of motor
learning. Helm stated that literature is less about task related training to illustrate better neural
plasticity and locomotion of stroke patients®’. Furthermore, a study conducted on monkeys
with brain ischemia, showed improved neural repair, regeneration, angiogenesis and
neurological function in them after using motor relearning program®. Multiple studies or
Randomized control trials (RCT) compared motor relearning program or any task-oriented
activity with other interventions. This systematic review aims to analyze the effects of motor
relearning program in comparison with other treatment technique on quality of life among
stroke patients.

METHODOLOGY

Data Sources and Search Strategy

The literature was searched by reviewers using Google Scholar. The initial search was done by
using keywords of Stroke, Motor Relearning program, Quality of Life. The articles were
retrieved from Google Scholar, research gate, HEC digital library, ProQuest, Ingenta and
PubMed. Articles were also accessed from Journals. Literature was searched from inception to
2015. We have used PRISMA guidelines.

Study Selection and Data Extraction

Searched literature was filtered by time frame. Data belonged from 2000 to 2015 were
included. Eligibility criteria for the studies that were to be included in this review were
Randomized Controlled Trials (RCT) for patients suffering from stroke. It included those
studies who address motor relearning program as rehabilitation program. However, all 4 parts
of motor relearning program or task-oriented activities were the main focus among all studies.
We included RCTs comparing two types of interventions techniques, in that one would be
MRP. The RCTs that compared motor relearning program or its any task-oriented activity with
control group were also considered. Completely reviewed trials were addressed rather than
summary of the articles. The quality of life was assessed through functional goals, activities of
daily living, postural control, use of assistive devices, length of stay in hospital, physical
mobility, and social interaction. Therefore, our outcome measures of interest were motor
functions, quality of movement, functional independence, activities of daily living, social
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interaction, activities of arm or leg, sitting, standing, walking, Motor Assessment Scale (MAS),
Barthel ADL Index, Berg Balance Scale, Ashworth scale, Sodring Motor Evaluation Scale
(SMES). The assessment time or follow up can be varied in studies, such as 2 weeks, 6 weeks,
3 months, one year, or four year.

The groups of all these studies that had received MRP or any task related MRP are considered
as Experimental group. Those who received any treatment other than MRP are taken as Control
group in this systematic review.

Quality Appraisal

Reviewers analyze the quality of data and risk of bias. They assessed the source of article,
patient blindness, dropouts and intervention details.

Statistical Analysis

This systematic review was conducted to compare the outcomes of motor relearning program
and other treatment technique using Review Manager (RevMan) Version 5.3 for windows (The
Nordic Cochrane Centre, The Cochrane Collaboration, Copenhagen). It was conducted to
assess the common outcomes of studies. Heterogeneity among the studies was assessed using
Cochrane’s Q test and 12 . The mean difference of an outcome was calculated by the finding
the difference between follow-up and baseline mean. Standard deviations (SD) for the mean
differences were calculated using Cochrane Handbook for Systematic Reviews of
Interventions®* and using 0.5 conservative correlation of coefficient (r) 3°. Weighted mean
difference was used for continuous outcomes at 95% confidence interval (CI). P-value <0.05
was considered as significant. Forest plots were plotted to show the analyses of common
outcomes of interventions.

RESULTS

Study Selection

Initial search using keywords of Stroke, Motor Relearning program, Quality of Life, showed
6710 articles from beginning till 2015. This data was filtered by time frame that is from 2000
to 2015. The available data during this time frame was 5762 articles. This search was further
narrow down by focusing on outcome measures, such as, motor functions, quality of
movement, functional independence, activities of daily living, social interaction, activities of
arm or leg, sitting, standing, walking, Motor Assessment Scale (MAS), Barthel ADL Index,
Berg Balance Scale, Ashworth scale, Sedring Motor Evaluation Scale (SMES). The available
data having any of these outcome measures was found 264. Excluding researches other than
Randomized Control Trial (RCT), there were 197 citations. After reviewing the abstracts or
titles, the researches that were found irrelevant, were excluded. Researches that found relevant
from abstract but their full text was not available were also excluded from our review. 34 full
texts were screened for final selection. When we selected and reviewed the study by
Langhammer et al, published in 201124, we had to go through their previous studies published
in 200025 and 200326. Due to the continuation of the same work, all reviewers decided to
incorporate all these studies24-26 in this review. Hence, total 12 studies were included in this
review after the decision of all reviewers. Summary of study selection is shown in Figure 1.
Study Characteristics

Study characteristics include participants’ characteristics, interventions and outcome measures,
shown in Table 1,2,3.

* Participants’ Characteristics:
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As the selected 12 studies were done on stroke patients, the most of the included studies had
mentioned in inclusion criteria that patients who had first stroke were the part of the
study?20-21:24-27.29 Post stroke duration was also mentioned in inclusion criteria of 6 studies, but
it varies among them. One study mentioned maximum post stroke duration (12 months°), two
mentioned minimum post stroke duration (6 months?""?®), whereas, three studies set the range
for inclusion (10 days to 2 months' , 1 month to 6 months? , 6 weeks to 6 months?®). Among
all these studies, 8 studies showed stages or scores of different scales in inclusion criteria. 7
studies had mentioned range of age in inclusion criteria. The overall ranges of these studies for
selection criteria were vary between 21 to 70 years. Brief inclusion criteria of the studies were
shown in Table 1. The mean age of the patients that were participated in the individual study
ranges from 47.4 to 74.3 years. Total 378 patients were participated in 10 studies. Among them,
191 had received MRP or any task relation MRP, whereas, 187 had received any other
treatment technique for stroke rehabilitation. Out of 12 studies, 3 studies were done by Birgitta
Langhammer and Johan K Stanghelle24-26 on same stroke patients. That’s why these patients
were counted once in total number of patients. The gender representation among 366 patients
illustrates that there were 171 females and 195 males. 12 patients of study of Rehani P et al?
are not included in this gender distribution because they stated percentages only without
describing the frequencies. Table 2 shows the summary of demographical results of individual
studies.

* Intervention:

In the included studies, motor relearning program was compared with other intervention
techniques among stroke patients. A summary of these interventions for both groups is shown
in Table 2. Frequency of treatment sessions and assessment timelines are also mentioned in
Table 1. The intervention of the Experimental group of this systematic review was MRP.
Studies vary in tasks or body regions that were involved in MRP. For example, studies focused
on arm">21272% hand*®, 5 tasks®*, 24 remedial and 10 functional tasks?’, or drinking task?!. The
intervention of the control group of this systematic review varies, including any one from
Bobath Technique?!**2°, Constraint Induced Movement Therapy?’ (CIMT), Thermal
stimulation28, Brunnstrom hand manipulation®’, Mirror therapy” , or Conventional or Usual
therapy1,20,23,29,. An individual study, done by Batool S et al?’, applied MRP to control
group in comparing CIMT and MRP.

* Outcome Measures:

Different outcome measures were used in the selected studies, mentioned in Table 2. Table 3
summarizes the outcome measures that are common in them.
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Table 1: Basic summary of included studies

Modified Ashworth Scale

-Confrol or FT group

INCLUSION TREATMEMNT
STUDY CRITERIA STUDY DESIGM n ASSESSMENT SESSIONS
Chan DY etal*? Age 21-45 years, RECT between 52 | Baseline, Total 18 session & weeks,
2004 First sircke. 2 groups: 2 g g Zhr/session,
=12 months of stroke -MRP Group week 3 session/week
-Control Group
Batool 5 et al® Age 35-480 years, RCT between Baseline, LSessions for 3 weeks
2015 First stroke, 2 groups: After 3 weeks
Hemiplegic upper Expernmental or CIMT
extremity, Group
Functional level [z20° -Contral or MEF Group
wrist extension, =10°
digits extension)
Poul J et afs Age 50-70 years, RCT between an | Boseling, Total 30 sessions in &
2014 Right MCA infract, 2 groups. After & weeks | weeks
dweeks-smonths of -Group A or MEP 5 sessionsfweek
stroke, 220 score in -Group B or Thermol A0min/session
Stroke Rehaobilitation stimulation
Assessment of
Movement [STREAM)
Irmmadi 3K et al® First-ever sfroke RCT between &0 | Baseline, Total 40 sessions in &
2015 Age 40-45 years, 2 groups: After 8 weeks | weeks
Mo Propricceptive -Maotor relearning 5 sessionsfweek
deficits or visual programme of s0min/session
problems, Motor (Group B
recovery of hard conventional
Brunnsfom stages 3 or 4. | physiotheropy
programme|Group A)
Langhammer B First stroke, RCT between &1 | 2000° 5 sessionsfweek
et al 2000, 2008%, | Hemipanesis 2 groups: A days after 40min/session
2011 -Maotar Relearning adrnission to
Programirme hospital,
-Bobath 2 weeks
thereafter.
3 months post
sfroke
mﬂa}!
3 moniths,
1 year, 4 year
Desroslers 1 et all Unilateral stroke, RCT between 41 | Baseline, Total 15-20 sessions in
2005 Subacute phase, 2 groups: Sroweek 5weeks,
=10 days to < months of | -Experimental Group 4 sessionsfweek
stroke, [Arm Therapy 45min/session
Cognitive funclicning Prograrnirme)
within normal lirmits, -Confrol Group
Minimal upper exiremity
motor function (stoge 2
for the hand and stage 3
for the arm on Chedoke-|
M Master Sfroke
Assessment)
Cheoi JU et al® Stroke, Hemipleia, RCT betweaen 41 | Baseline, Total 20 sessions in
2015 =& months of stroke, 2 groups: After 4 weeks | 4 weaeks,
225 on K-MMSEE, -Expenmental or Tazk of fraining 4 sessions/week
=5tage 2 on arented group 45min/session
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Table 1: Basic summary of included studies

INCLUSION TREATMENT
STUDY CRITERIA STUDY DESIGN n ASSESSMENT SESSIONS
El-Bahranwy MM First stroke, RCT betweean 40 |Boseline, affer |Total 18 sessions in & weeks
et al' 2012 Age 40-40 years, 2 groups: & weeks 3 sessions/week
Stroke=4& months, -Experimental or ME 1hr 15min/session
Brunnstrom recovery group [45min MEP or BT + 30 min
stage 3 of hand, ~Control or BT group electrical stimulation)
Mini Mental State
Examination score = 24
Pandian § etal® | Stroke, RCT between 30 |Boseline, after 4 Total 12 sessions in 4 weeks
2012 Age 35-50 years, 2 groups: weeks 3 sessions/week
Brunnsfrom recovery - Group A: Brunnst romy S0rning/session
stage 3 of the hand hand manipulation
[BRS-H), Intact cognition | [BHM]
& perception - Group B: Motor
Releaming Program
[MRP)
Rehoni P et aff Age 45-45 years, RCT betweean 12 |Boseline, affer 4 Total 24 sessions in 4 weaeks
2015 First stroke, 2 groups: weeks 4 sessicns/week
lschemic & Hemomrhagic)- Group A: &0 rin/session
1-4 months of stroke, Motor Relearning
score>23 Mini-menital Program [MREF)
status exaomination - Group B:
{MMSE], Mirror therapy
Brunnstrom Stage 485
Table 2: Summary of interventions and groups of induded studies
AGE
GENDER SIDE co i
STUDY INTERVENTION n (n) Mng.llESD] () INTERVENTION OUTCOME MEASURES
Chan DY 2 groups: 59 Hemiplegic| Both groups: |« Berg Bolance Scale
et al® side: Physical Timed Up and Go Test
2006 +« MRP e 24 14F | 53.8{15.4] [12 Right therapy in Functional
= 4 seduanliol § leps
= Tolad 24 re media basks and 10 12 141sft the form of Independance
Punctlional lotks, designed 1o cover lower limk Measure(FiM]-Motor
deficils i statie and dynamic sting strengthening| items
bﬁhn_ﬂ&. ond skafic ond dynamic and trunk modified Lowton
Sondng babnee - balonce Instumental Activities
« Conventional therapy 24 14F 54.4(13.7) [12 Right BRECiEes of Daily Living [14DL)
program 120 14 Left test
- Proctice the remedical fasks wilhout N
ekeming the patient’s atention he [» Community
hiit e deficils. Interation
- Practice the funcianal kasks without ; -
e;::iir:l'lv relnﬁi:g Hive skils IEﬂmmEd in Questionnaire
fhe remedical fasks
Bc:lm;:?:l 5 2 groups: 42 14F — — ls Upper arm section of
stal » Conventional Induced 21 | 28M [g9.57(7.01) Monitor Assessment
2015 Movement Therapy (CIMT) scale [MAS)
Group
= Perfarm basks arly with hemiplegic * Self Care itern of
upoer axirerrity N
- Unafected hand restraint in a mit Funciional
Independence
* MREF 21 47.47(8.19) Measure [FiM)
- Perfarrn basks wilh both affected
and unaffeched upper exiremilies
= Texsks wesre afternpbed in cifferant
prasilions
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Table 2: Summary of interventions and groups of induded studies (cotd..)
AGE
GENDER SIDE <
stuoy INTERVENTION n (n) M.:.(‘Sﬂ ) INTERVENTION OUTCOME MEASURES
Paulietal™ | Zgroups: 0 Right Middie . « Modified motor assesment
4 o Group A o MRP 01 5F @037 | mmm”,. M(m.,.,m’ ahon
- MOtr whes TIng pRgam i Wik L1 Range * Stroke
Osenwd manne e Lpper imb 55-65 yrs m"d
. mo«i’umwm 10 aF onts (STREAMY Scole
- 4o Bom prowded with akd 6M | Range:
. andhot pada 1or woper kmb _ 55-66 yrs.
Immadi SKet | 2groups: 60 BF - - - * FughMeyer Assessment
»" s Motor reloarning programme or | 30 | 31M (FMA) for upper extremity
ms (Group B) * Wolf Motor Function Test
S Ay of motr mieaming pogum (WaeT)
o Conventiona physiotherapy 50
programme (Group A)
« Posisening
- Passiw mowerment
= Woght beasng
« el s Smds o
- AUw mowmenn
Langhammer B | 2 groups 61 (9 Hemisphere | Treatment * Motor Assessment Scale
etal Range: side: from doctors, (Mmas)
2000, 2003, ["a” Motor Relearning Programme ) 13F | 4995 16 Right nurses, * Sedring Motor Evaluaton
2011 « Tashodenind tamnges 20M (65, 10M) occupational Scale (SMES)
« Accosding 1o protocel by Car & 17 Left theragists, * Barthel ADU Index,
Shaphord (7F, 10M) speech « Nottingham Health Profile
« Bobath Programme B | 1F 11 Right theragists (NH9)
o ¥ 1M (4F, T™) of stay in
- According 10 protocsl by Bobath 17 Left I :‘WM o
(87, )
Desromers et | Zgroups a1 75.2(10.8) | SUOke ¥Ow | usua o FughMeyer Assessment (0-66)
3 = 3 m B occupational o Grip strength
Expenamenta or Arm Therapy 20 11F 722(108) 7 Right
2005 I Programme o oM 13 Left theragy and * Box & Block Test Purdue
= Repeution of unilawal and physical Pegboard Test (30s)
yewatical & theragy o Finger-to-Nose Test (205)
tasks treatmentsfor | o Unilateral tasks TEMPA (0-12)
« Task vining Sesed on motor lea meng retraining the ° mmu‘mA“ls’
model panoste b , affected arm Unilateral + Bilateral tasks,
« Contrdl or Usual Arm Therapy | ALF | Ja3(101) |ilRight | . ral +
- honesonal and " 1M 10Left Lk s
entance Ltmagth, acs e, suunied snd ¢ Functional Independence
Passe Moveme N, and eI Mot Measure (FIM) - Seif care
Wb ol the s * imtrumenta ADLIADL-
Assessment of Motor and
Process Skils (AMPS)
CholJUeta ™ | 2groups 5] Hemipleg » Berg Balance Scale (BES)
2015 side ! * Modifed Barthe! Index (MBI)
o Expeamenta or Task-orented 10 aF 615(7.2 4 Right o Self-Efficacy Scale (SES)
group 6M Gleft
.pe " e b
traeing pogam
= § taths Indoor walling, owtdoos
Wl g L e GeTERn g wed Ang
OB, rding up cOR
* Astages in sach ok
= Hin 1 week patent was wnadle 1o
comphe e e Uik, hen dd fe same
I e ot week
« Contral or PT group 1] aF | Gad(93) | dRight
Uastoral mhalslimten the wpy 6Mm 6left
+ gerenl phyical the @ py. iInduding
e ries Memed 81 mprovng Mt
abilery and balanon
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Table 2: Summary of interventions and groups of induded studies (cotd..)

AGE [
STUOY INTERVENTION n °°‘=“ Mean (SD) "':" INTERVENT! OUTCOME MEASURES
ON
"E-Bahrawy MN | 2 groups: %0 e Hemisphere | 30 min © Hand grip strength
etal” side: electrical * Resting angle of uinar
2012 o Motor Relearning (MR) group 0 SF | S07(2618 | izmght | stimelation deviaton
- four sequental siegs of MRS um Bleft (squase-wave | o Purdue Pegboard test
n:;.:::-m dll&k:m * Modifed Ashworth scale for
pulses, wrist flexor spasticty
i i uraten, 10
= Bobath Treatment (BT) group 0 TF | 4945 11 Right 30 mA
+ Semary and propeoEpS w Input 1BM | (2892) 9left oot
« Diwet masal b son intensity)
* Key point @oteol to wrist and
« Vikual and @ it e finger
- Recultnent of armactidiyin extenrsors
fumctonal Lua bom wih @roun
Pandian S et 2 - 30 . Paretic side: | C d [ Bn recovery stage of
il o Group A: Brunnstrom hand 15 SF | 47.4(835) | SRight occupational | the hand (BRS-H) ,
012 manipulation (BHM) 10M 7left therapy for | e Fugl Meyer Assessment for
upper wrist and hand (FWVA-WH)
(excluding
hand) and
lower
extremities
o Group B: Motor Releaming 15 | O1F, |5167 & Rght
Program (MRP) for hand UM | (1259) 9left
* dswpn seguende of MIP
Rehani Petd” | 2groups: 12 Side affected | Conventiond | e Chedoke arm and hand
2015 * Group A: Motor Releaming 6 | 385%F |47 S38% Right | physiotherap |  activity inventory (CAHAI)
Program (MRP) 6L5% | (63%) 46.2% left | ytreatment:
-~ Training of Wiist Extensoss, Extension M Neutral
of wist and holding objecs, Warmth with
supina $on of forarm, opposition of Moist heat
thamd, cigping of hand, pack (35"
manipulation of objects 370 for 10
¢ Group B: Mirror Therapy 6 | 62%F | 578 385% Right min,
- patient seated close to the SIENM | (4375) | 6LSK LeRt | gororpine o
table in front of mirror wrist flexors
- Place involved hand behind the (30 Sec hold,
mirror and practice exercises 3
with non-paretic hand Repetitions),
- During the session, try to do the flectrcal
same movement with the Stimulation
paretichand alongwith non- for wrist
paretichand extensors
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Table 3: Outcome measures of included studies

Motor Functional Berg Sodring |Barthel| Instrumental | Noffingham | Fugl-Meyer | Purdue Grip
Assessment | Independence|Balance| Motor Index | Acfivities of Health |Assessment Pegboard | Sirength
Study Scale Measure Scale |Evaluation Daily Living | Profile (NHPF)|  (FMA) Test
[(MAS) (FIM) (BBS) | scale (1ADL)
[SMES)

Chan DY et al®
Cha X v ol XX | XX | X ] X
Batool 5 et ab?
2015 v g X X | X X X X X X
Paul J et al=
2014 v X X X | X X X X X X
I i 5K
ot ot2015 X X X X | X X X o X X
Langhammer B

Langhammer B

et al 2003 e X X N X e X X X

Longhammer sl 7 X X | v« | X| X « | X X | X
craa0s | X o X X |X| v | x |v |v|v
Choueral™ | x X |~ | X |v] X X X X | X
wopms | X X [ x| x [ x| x X | X |« |
eromaoz | X X | X | x| x| x X |« | x| X

ponPetall - x X X | X | X]| X X X X | X

Results of Individual Studies

Table 4 summarizes the results of included studies for different outcome measures. Chan DY
et al?°, Paul J et al?® , Choi JU et al?® and Immadi SK et al®® found MRP better than other
treatments. Desrosiers J et a!' reported the similar results in both groups. Whereas, Rehani P et
al? found statistically insignificant results, but found improvement in patients of both groups.
Pandian S. et al** showed that Brunstorm technique was better than MRP. Batool S. et al?’
found CIMT statistically significant than MRP. Most of the results were reported as Mean
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(SD). Study by Immadi SK et al*® shown their before-treatment results in form of Mean only.
Whereas, SD were mentioned in after-treatment results.

The longitudinal study conducted by Langhammer B and Stanghelle JK was based on two
treatment methods, MRP and Bobath. The study published in 2000* focused on acute stroke
patients. The outcome measures of the patients were assessed three times that were, 3 days
after admission to hospital (results shown as ‘Baseline’ in Table 4), 2 weeks thereafter, and
then 3 months after it (results shown as ‘At end’ in Table 4). They found MRP better than
Bobath in this study. Their research published in 20032® was the continuation of the same study.
The outcome measures of the patients were reported at 3 months (results shown as ‘Baseline’
in Table 4), 1 year, 4 year (results shown as ‘At end’ in Table 4). They found decline in both
groups when compared their results. They also observed the mortality rate in long-term follow-
up. The number (no.) of patients in the study were 33 (MRP group) and 28 (Bobath group) in
the starting. The number of patients existed at three months, were 29 (MRP group) and 24
(Bobath group) because of the death of 4 patients in each group. At 1 year, 6 and 7 patients
died from MRP and Bobath groups, respectively. At 4 years, further 12 patients had been died
from each group. As it was a long-term study, therefore they compared scores of 4 years from
baseline. Therefore, they stated that there were no significant differences between the groups
in any of the tests, and the scores at 4 years were similar to their first scores. In their study
published in 2011%*, there was detail about Mean + SD of items of MAS and SMES that were
assessed at three follow-up occasions (at admission, after 3 weeks and after 3 months). Thus,
they found MRP better than Bobath technique, as in study of 2000%°. Statistical analyses of
items of Nottingham Health Profile were also included in that study. Due to result of individual
items, this result is not shown in Table 4.

El-Bahrawy MN et al21 conducted a research on motor relearning (MR) in comparison with
Bobath (BT) for improving hand function in chronic stroke patients. They showed mean of
outcome measures through figures (graphs) instead of tables. Therefore, the mean values
showed in Table 3 were estimated from those figures. They stated that there were significant
differences in mean values of hand grip strength, Purdue pegboard test and the resting angle of
ulnar deviation before and after treatment of MR and BT. Whereas, in modified Ashworth
scale, there was no significant difference with BT, and significant difference with MR. When
comparing after treatment means of both groups, there was significant result (P=0.0001) of MR
group in improving hand grip strength and the resting angle of ulnar deviation. Moreover,
results with Purdue pegboard test and modified Ashworth scale were not significant (P>0.05).
They concluded that MR method was better than BT for improving hand functions of stroke
patients.

Synthesis of Results

Statistical analysis of outcomes of interventions was done by assessing Heterogeneity among
the studies and shown by Forest plots (Figure 2, 3 and 4). Analysis of Berg Balance Scale
(BBS) in MRP (Experimental Group) and Others (Control Group) was shown by Forest plot in
Figure 2. Both studies?>** favor MRP. Study by Choi JU et al** weighted more in its favor than
study by Chan DY et al20. Furthermore, p-value (0.008) shows that the result is slightly
insignificant. Analysis of Barthel Index in MRP (Experimental Group) and Others (Control
Group) was shown by Forest plot in Figure 3. Both studies*»* favor MRP. Study by Choi JU
et al** weighted more in its favor than study by Langhammer B et al®. Furthermore, p-value
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(0.67) shows that the result is not significant. Analysis of Motor Assessment Scale (MAS) in
MRP (Experimental Group) and Others (Control Group) was shown by Forest plot in Figure
4. Studies of Batool S. et al?’ and Paul J et al*® favor control group. Whereas, study of
Langhammer B. et al* favors experimental group with wider CI and very small size of box.
But their items for scores are not similar.

MEP (Experiment Group) Others (Conirol Group)
Mean Difference  Mean Difference
Study or Subgroup Mean 5D Tobtal Mean 5D Total Weight |V, Fixed, 95% Cl IV, Fixed, 95% Cl

ChanDY etal 2006 17.4 493 24 9.5 1519 246 324%  B.10[1.48.14.52)
_I_
Chal Jv etal 2015 1.8 57 10 D& 435 10 47.6%  1.00[-3.44.5.44)
Total (95% CI) 34 34 100%  3.30(-0.35 4.95)
Hetrogeneity: Ch?=3.18, df = 1[P=0.07); 12 = 49% ‘
Test for overall effect: I = 1.77 (F=0.08) t f } t

10 -5 0 5 10
Favours Others  Favours MEP

Figure 2: Forest plot for analysis of Berg Balance Scale (BBS) in MRP (Experiment Group) and others [ Conirol Group)

MRPF (Experiment Group) Others (Confral Group) Mean Difference  Mean Differance
Study or Subgreup  Mean 5D Total Mean 5D Total Weight IV, Fixed, 5% C1 IV, Fixed, 95% CI

Chan 1U et al 2015 4 11.24 10 2 291 10 74.4%  2.00(-7.30.11.30)
Langhammer B 27 DE.E3 a3 24 3504 28 25.4%  1.00[-14.84,14.84) | I
et al 2000 .
Total (95% CI) 43 38 100%% 174 (-4.27 9.74)

Hetrogeneity: Ch?=001, df = 1{P=0.92); 12 =0%
Test for overall effect: 7 = 0.43 [P=0.47) t t t f f

-10 -5 0 5 10
Favouwrs Others  Favouwrs MEP

Figure 3: Forest plot for analysis of Barthel Index (BBS) in MRP (Experiment Group) and others (Contrel Group)

MRP (Experiment Group) Others (Contral Group) Mean Difference  Mean Difference
Study or Subgroup Mean 5D Tahal Mean 5D Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI

Botool § et al 2015 82 1.04 21 44 1.4 21 44 5%  3.40({2.854.35)

Langhammer B 13 13.11 K1) 14 15 28 05%  -1.00[-B.13.4.13) l_

et al 2014 | —

Paul J et al 2014 54 074 10 31 08 10 55.0% 2.30[1.422.98] -I-

Total (95% CI) &4 59 100%  2.86 (2.36.3.38) ’

Hetrogeneity: Ch*=7 49, df = 2 (F=0.02); 1*=73% . . . .
1 L] 1 1

Test for overall effect: Z = 1120 (P=0.00001) 4 2 o 7 4

Favouwrs Others  Favouwrs MEP

Figure 4: Forest plot for analysis of Motos Assessment Scale (MAS) in MRP (Experiment Group) and others (Control Group)
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DISCUSSION

The selected 12 studies were done on stroke patients. Hence, most of them included first stroke
patients. Other 4 studies did not mention this in selection criteria, but their text reflects that
they had also included first stroke patients. El-Bahrawy. et al?!
measures through figures (graphs) instead of tables. The mean values showed in Table 3 were
estimated from those figures after keen focusing on level of bars and may vary from exact
values of the study. Outcome measures that were used in two or more studies should be
compared statistically. But actually we couldn’t able to do. There was a difference in outcome
measures and their scores, as shown in table 3 and 4. Due to this, there was a problem in
selecting the data for statistical analysis and forest plot. When we found an assessment scale in
more than one study, the scale was either used in a modified form or its selected items were

showed mean of outcome

applied. For example, Functional Independence Measure (FIM) scale is used by three studies.
Desrosiers J. et all used FIM scores for self-care assessment. Self-care comprises 6 items and
score of 6 items can range from 6-42. Chan DY. et al?’ used 13 motor items, whereas Batool
S. et al*” used 5 item of self-care. FIM* is 7 point scale consisting 18 items and score ranges
from 18 to 126. All three studies used selected items of FIM instead of using all items and even
did not use the same items. Therefore their results cannot be compared statistically. Berg
Balance Scale (BBS)23 is a 5 point scale and contains 14 items (score 0-56). Score less than 5
shows the risk of fall, which is a major problem in stroke patients. See figure 2 for the analysis
of BBS. Both studies?*** favor MRP. Study by Choi JU et al** weighted more in its favor than
study by Chan DY et al20 with bigger size of box. The diamond for overall result crosses the
‘line of no effect’ a little and p-value (0.008) is slightly higher than >0.05, therefore it is slightly
not significant.

Barthel Index is used for ADL assessment. As we assessed we found that both Choi JU et al**
and Langhammer B. et al** used same Barthel Index of score 0-100. Moreover, Choi JU. et
al23 stated that he used Modifed Barthel Index (MBI) of Shah version. See figure 3 for the
analysis of Barthel Index. Both studies?®?* favor MRP. Study by Langhammer B et al®®
weighted less in its favor with comparatively wider CI and small size of box than study by
Choi JU et al?*. The diamond for overall result crosses the ‘line of no effect’ and it shows that
calculated difference between groups is not significant. P-value (0.67) also shows that the result
is not significant. Modified forms of scales can be used in RCTs to analyze the outcomes. But
they are not helpful when you want to compare them statistically for review studies. The mean
values of Motor Assessment Scale (MAS) of study of Batool S. et al?’ and Paul J et al*® lies
between 1-11. Batool S. et al?’ stated that they used 3 items whereas Paul J et al®® stated it as
modified. Langhammer B et al>>?® used all 8 item and their mean scores lie in 19-37. Their
study published in 2011%* also showed scores for individual items. We plotted one forest plot
to see how it shows when these type of scales are compared. See figure 4 for the analysis of
MAS. It shows that studies of Batool S. et al*’ and Paul J et al*® favors control group. Whereas,
study of Langhammer B et al*® favors experimental group with wider CI, very small size of
box and values shows that it has less influence on overall result. Furthermore, this study?
applied all items of scale, irrespective of both other studies?’%,

Another scale, Fugl-Meyer Assessment (FMA) was used by three studies, Immadi SK et al?’,
Desrosiers J et a'' , Pandian S. et al*’. Immadi SK. et al*’, Desrosiers J et all , used FMA for
Upper extremity motor assessment (score 0-66). Whereas, Pandian S. et al** used FMA for
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only wrist and hand (score 0-30). But we cannot compare statistically the results of both
studies1,?’ because Immadi SK et al?’ did not show SD for before treatment means. Upper
extremities are mostly affected after stroke, leading to motor deficits and decreased ability to
perform activities of daily living. Motor recovery of upper extremity is crucial for patients to
become independent in performing their self-hygiene and grooming activities. In the selected
studies, we found that most of the studies focused on upper extremity'>*’-? or task involving
upper extremity?! or only hand*’.

RCTs used different outcome measurement tools, their items or scores. Multiple accessible
RCTs with results of individual items of scales are negligible. More RCTs focusing on
individual item of scales are needed to better assess the effects of MRP in comparison with
other treatments by review studies. More review studies focusing on individual item of scales
are recommended. Unfortunately, multiple accessible RCTs with results of individual items of
scales are negligible. For this reason further RCT studies should be conducted to assess the
effects of MRP in comparison with other treatments. These RCTs should draw their results
from individual items of measurement scales. A better review can be conducted after
comparing statistically the results and scores of same items of the multiple studies, and hence,
a clearer picture can be drawn about MRP in comparison with other treatments.

CONCLUSION

Effect of MRP on Quality of Life is not significant from selected studies, after assessing Berg
Balance Scale (BBS) or Barthel Index, and further researches are suggested.
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