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SYSTEMATIC REVIEW

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 com-
parison with other treatment technique on quality of life (Qol)
among sfroke 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, lingen-
ta 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 rehabilita-
fion 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 tfreatment 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 signifi-
cant (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. Accord-
ing 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 goft stroke every 40 seconds and
one person died by stroke every 4 minutesd. 17.3
milion death occurred due fo cardiovascular
diseases in 2008. Among them, 7.3 million deaths
were from heart attacks and 6.2 million deaths were
from stroke“. The global disease burden of disabili-
ty-adjusted life years (DALYs) due fo cardiovascular
diseases was 10% in 20114, The confribution 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-in-
come countries, it is one of the leading causes of
disability*. Pakistan lies in lower middle income
countriesé. Stroke is also common in our population.
However, unfortunately the studies that highlight
National stroke burden are negligible’®. The estima-
fion 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
terfiary 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 impair-
ment is the main and most common problem for
stroke patients. As a result of that they have prob-
lem in accomplishing their activities of daily living
and in mobility™4, A study of Portugal assessed life
safisfaction of patients after two years of stroke.
They stated that patients with impaired motor func-
fions have lower life satisfaction level'®. The goal of
sfroke 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 rehabili-
tation techniques are very important for early and
better recovery'. Different treatment fechniques
that can be used are the Bobath, the Brunnstrom
and Rood, the Proprioceptive Neuromuscular Facili-
tafion (PNF), the Motor Learning or Relearning
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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
fo learn them, through task specificity, task repeti-
tion, type of practice, type of feedback, retention
testing®?2. There are four sequential steps in MRP: 1)
identification of the missing performance compo-
nents, 2) fraining using remedial exercises, 3)
fraining using functional task components, 4) frans-
fer of skills to functional task performance®?'. Exam-
ples of those tasks are catching things, picking up
objects, feeding, buttoning, wearing clothes, bath-
ing, grooming in sitting or standing, balance, sit to
stand, indoor walking, outdoor walking, stair climb-
ing and so on®224 Different assessment tests and
methods are used fo 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, Notftingham Health Profile (NHP),
Fugl-Meyer Assessment (FMA) score, Timed Up and
Go Test, modified Ashworth scale, Stroke Rehabilita-
fion Assessment of Movements (STREAM) Scale,
Purdue Pegboard test score, grip stfrength by Dynao-
mometer, and more over?3!,

The one of the main feature of neurological rehabili-
tation is the application of theory of motor learning.
Helm stated that literature is less about task related
fraining tfo 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 confrol trials (RCT) com-
pared motor relearning program or any task-orient-
ed activity with other interventions. This systematic
review aims to analyze the effects of motor relearn-
ing program in comparison with other freatment
technique on quality of life among stroke patients.

METHODOLOGY

Data Sources and Search Strategy

The literature was searched by reviewers using
Google Scholar. The inifial search was done by using
keywords of Stroke, Motfor Relearning program,
Quality of Life. The articles were retfrieved 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
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guidelines.

Study Selection and Data Extraction

Searched literature was filtered by time frame. Data
belonged from 2000 to 2015 were included. Eligibili-
ty criteria for the studies that were o be included in
this review were Randomized Confrolled Trials (RCT)
for patients suffering from stroke. It included those
stfudies 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 confrol, use of assistive devices,
length of stay in hospital, physical mobility, and
social inferaction. Therefore, our outcome measures
of interest were motor functions, quality of move-
ment, 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, 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 freat-
ment 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 freatment 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 2. 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 System-
atic Reviews of Interventions* and using 0.5 conser-
vative correlation of coefficient (r) 3. Weighted
mean difference was wused for continuous
outcomes at 95% confidence interval (Cl). P-value

<0.05 was considered as significant. Forest plots
were plofted 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 fime frame that is from 2000 to 2015. The
available data during this fime frame was 5762
artficles. This search was further narrow down by
focusing on outcome measures, such as, motor
functions, quality of movement, functional indepen-
dence, 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, Sgdring 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 2011%, we had to
go through their previous studies published in 20002
and 2003%. Due to the continuation of the same
work, all reviewers decided to incorporate all these
studies?#% 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 parficipants’ charac-
teristics, inferventions and outcome measures,
shown in Table 1,2,3.

e Participants’ Characteristics:

As the selected 12 studies were done on stroke
patients, the most of the included studies had men-
fioned in inclusion criteria that patients who had first
stroke were the part of the study?2021:2427.29.

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 o 6 months?).

Among all these studies, 8 studies showed stages or
scores of different scales in inclusion criteria. 7
stfudies had mentioned range of age in inclusion
criteria. The overall ranges of these studies for selec-
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tion 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 partici-
pated 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
freatment technique for stroke rehabilitation. Out of
12 studies, 3 studies were done by Birgitta Langham-
mer and Johan K Stanghelle?*? 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 demo-
graphical results of individual studies.

¢ Intervention:
In the included studies, motor relearning program

Figure 1: Study Selection Process

6710 records identified
through search

6710 records screened with

was compared with other intervention techniques
among stroke patients. A summary of these
interventions for both groups is shown in Table 2.
Frequency of freatment sessions and assessment
fimelines 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 exam-
ple, studies focused on arm'22127:2? 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?'?4?, Constraint Induced Move-
ment Therapy? (CIMT), Thermal stimulation?, Brunn-
strom hand manipulation®, Mirror therapy?, or
Conventional or Usual therapy!2°23%, - 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.

time frame

N

5762 records screened for

outcome measures.

264 records screened

il

197 studies screened

4

34 full text screened

I

12 studies included in review
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| 948 records excluded
| 5498 records excluded
- 67 records excluded
(other than RCT)
- 163 records excluded
(irelevant, full text not avaliable)
B 22 records excluded (irrelevant)
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Table 1: Basic summary of included studies

<Stage 2 on
Modified Ashworth Scale

orienfed group
-Control or PT group

STUDY ":;%;?;SAN STUDY DESIGN n ASSESSMENT T';:?ST:\S%'\‘ST
Chan DY etal® Age 21-65 years, RCT between 52 | Baseline, Total 18 session 6 weeks,
2006 First stroke, 2 groups: 2nd, 4ih, 4ih 2hr/session,

<12 months of stroke -MRP Group week 3 session/week
-Control Group
Batool S et al” Age 35-60 years, RCT between Baseline, Sessions for 3 weeks
2015 First stroke, 2 groups: After 3 weeks
Hemiplegic upper -Experimental or CIMT
extremity, Group
Functional level (>20° -Control or MRP Group
wrist extension, >10°
digits extension)
Paul J et al? Age 50-70 years, RCT between 20 | Baseline, Total 30 sessions in 6
2014 Right MCA infract, 2 groups: After 6 weeks | weeks
éweeks-6months of -Group A or MRP 5 sessions/week
stroke, >20 score in -Group B or Thermal 30min/session
Stroke Rehabilitation stimulation
Assessment of
Movement (STREAM)
Immadi SK et al? | First-ever sfroke RCT between 60 | Baseline, Total 40 sessions in 8
2015 Age 40-65 years, 2 groups: After 8 weeks | weeks
No Proprioceptive -Motor relearning 5 sessions/week
deficits or visual programme or 60min/session
problems, Motor (Group B)
recovery of hard -conventional
Brunnstom stages 3 or 4. | physiotherapy
programme (Group A)
Langhammer B First stroke, RCT between 61 | 2000? 5 sessions/week
et al 2000%°,2008%, | Hemipanesis 2 groups: 3 days after 40min/session
2011 -Motor Relearning admission to
Programme hospital,
-Bobath 2 weeks
thereafter,
3 months post
stroke
2003%
3 months,
1 year, 4 year
Desroslers J et al' Unilateral stroke, RCT between 41 | Baseline, Total 15-20 sessions in
2005 Subacute phase, 2 groups: 5N week 5 weeks,
>10 days to < months of | -Experimental Group 4 sessions/week
stroke, (Arm Therapy 45min/session
Cognitive functioning Programme)
within normal limits, -Control Group
Minimal upper extremity
motor function (stage 2
for the hand and stage 3
for the arm on Chedoke-
Mc Master Stroke
Assessment)
Choi JU et al® Stroke, Hemipleia, RCT between 41 | Baseline, Total 20 sessions in
2015 >6 months of stroke, 2 groups: After 4 weeks | 4 weeks,
>25 on K-MMSE, -Experimental or Task of training 4 sessions/week

45min/session
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Table 1: Basic summary of included studies

STUDY

INCLUSION
CRITERIA

STUDY DESIGN n

ASSESSMENT

TREATMENT
SESSIONS

El-Bahrawy MN
et al?'2012

First stroke,

Age 40-60 years,
Stroke>6 months,
Brunnstrom recovery
stage 3 of hand,

Mini Mental State
Examination score > 26

RCT between

2 groups:

-Experimental or MR

group

-Confrol or BT group

40

Baseline, after
6 weeks

Total 18 sessions in 6 weeks
3 sessions/week

Thr 15min/session

(45min MRP or BT + 30 min
electrical stimulation)

Pandian S etal*®
2012

Stroke,

Age 35-60 years,
Brunnstrom recovery
stage 3 of the hand
(BRS-H). Intfact cognition
& perception

RCT between

2 groups:
- Group A:

hand manipulation

(BHM)
- Group B:

Relearning Program

30

Brunnst rom

Motor

Baseline, after 4
weeks

Total 12 sessions in 4 weeks
3 sessions/week
60min/session

(MRP)
Rehani P et al? Age 45-65 years, RCT between 12 | Baseline, after 4|Total 24 sessions in 4 weeks
2015 First stroke, 2 groups: weeks 6 sessions/week
Ischemic & Hemorrhagic,- Group A: 60 min/session
1-6 months of stroke, Motor Relearning
score>23 Mini-mental Program (MRP)
status examination - Group B:
(MMSE), Mirror therapy
Brunnstrom Stage 4&5
Table 2: Summary of interventions and groups of induded studies
AGE
GENDER SIDE co
STUDY INTERVENTION n (n) Meserlr(sSD) (n) INTERVENTION OUTCOME MEASURES
Chan DY 2 groups: 52 Hemiplegic|Both groups: |eBerg Balance Scale
et al© side: Physical ®Timed Up and Go Test
2006 *MRP 26 14F | 53.8(15.4) [12 Right therapy in ® Functional
- 4sequential s feps 12M 14 Left the form of | Independance
- Total 24 re media tasks and 10 .
functional tasks, designed to cover lower limb Measure (FIM)-Moftor
deficits in static and dynamic sitting strengthening| items
balance, and static and dynamic and trunk e modified Lawton
standing balance -
- - balance Instumental Activities
¢ Conventional therapy 26 14F | 54.4(13.7) |12 Right | axercises of Daily Living (IADL)
program 12M 14 Left test
- Practice the remedical tasks without| .
drawing the patient's attention to ® CommumTy
his/her deficits. Interation
- Practice the functional tasks without i i
explidty relating the skills learned in Questionnaire
the remedical tasks
Batool S 2 groups: 42 14F — — e Upper arm section of
27 .
sl «Conventional Induced | 21 | 28M [49.57(7.01) Monitor Assessment
Movement Therapy (CIMT) scale (MAS)
Group
- Perform tasks only with hemiplegic o Self Care item of
upper extremity .
- Unaffected hand restraint in a mitt Functional
Independence
o MRP 21 49.47(8.19) Measure (FIM)
- Perform tasks with both affected
and unaffected upper extremities
- Tasks were aftempted in different
positions
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Table 2: Summary of interventions and groups of induded studies (cotd..)
AGE
GENDER SIDE <
sTuUDY INTERVENTION n (n Mt:\.(‘SD) ) INTERVENTION OUTCOME MEASURES
Paul Jet al™ 2 groups: 20 Right Middie - o Modified motor assessment
2014 « Group A of MRP W57 [RRET | ey scale (MMAS)
- Motor eleamin in wsk 5M | Range: rtery Stroke e Stroke Rehabilitation
£ progam in of
osented manner for upper limb 55-65 yrs Assessment
v Group B or Thermal simalation | 10 | 4F | 60.60 (4.14) Movements (STREAM) Scale
= Thermal s timula S0n provided with cold 6M | Range:
and hot pads for upper limb 55-66 yrs
Immadi SK et 2 groups: 60 29F - - - e FughkMeyer Assessment
al’”? o Motor relearning programme or | 30 | 31M (FMA) for upper extremity
2015 (Group B) * Wolf Motor Function Test
- 45t ps of motor releaming progam (WMFT)
o Conventiona physiotherapy 30
programme (Group A)
- Positioning
« Passive moverments
- Weightbearing
= Electdcal s Sewda dors
= Active mowe ments
Langhammer B | 2 groups 61 78(9) Hemisphere | Treatment e Motor Assessment Scale
etal Range: side: from doctors, (MAS)
2000, 2003, ["e Motor Relearning Programme 33 13F | 49-95 16 Right nurses,  Sdring Motor Evaluation
2011* « Task-odented stateges 20M (6F, 10M) occupational Scale (SMES)
. :uom::lo prowcol by Garr & 17 Left therapists, e Barthel ADL Index,
(7F, 10M) speech o Nottingham Health Profile
e Bobath Programme 28 12F 11Right therapists (NHP)
-Fa fin et 16M (48, ™) o Length of stay in hospita
- According to protocol by Bobath 17 Left (day‘s)m
(8F, 9M)
Desroslers Jet | 2 groups a1 73.2(10.4) | Stroke side | usual e FughkMeyer Assessment (0-66)
1 .a -
- « Expermentd or Arm Therapy 301 I1F | 722(108) | FRight ] occupational | e Grip strength
2005 Programme aMm 13 Left ther?w and o Box & Block Test Purdue
- Repetiton of unilateal and physical Pegboard Test (30s)
symmetricl & asymmetricl bilaternl therapy e Finger-to-Nose Test (20s)
tasks treatmentsfor | o ynilateral tasks TEMPA (0-12)
* Task taining based on motor lea ming retrainingthe | o gjlateral tasks TEMPA (0-15)
model pandple affected arm ; f
o Control or Usual Arm Ther 31 1iF 743 B * Unilateral + Bilateral tasks,
apy {(10.1) | 11Right
= funcional actities and exerdses to oM 10 Left TEW‘A (0-27)

h eth. acte, d and * Functiona Independence
passiwe movernents, and sensod motor Measure (FIM) - Self care
skills of the arm e Instrumenta ADL (JADL)-

Assessment of Motor and
Process Skills (AMPS)
ChoiJUetd™ | 2groups 20 Hemiplegic o Berg Balance Scale (BBS)
2015 side: ¢ Modifed Barthel Index (MBI)
e Expermenta or Task-oriented 10 4F 61.5(7.2) 4Right o Self-Efficacy Scale (SES)
group 6M 6left
= partdpated in the task-odented
training progam
= 5 tasks :indoor walking, outdoor
walléng, staircase dimbing, weasng
dothes, pidking up cjects
« dstagesin each tsk
= Iin 1 week, pasent was unable
comple e the tasks, then did the same
In neat week -
e Contral or PT group 10 aF 66.4(9.3) 4Right
- traditional mhabilin Bon the apy 6M 6left
« genenal physical themapy, induding
exerases dimed atimprovng gait
ability and balance
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Table 2: Summary of interventions and groups of induded studies (cotd..)
AGE o
sTUDY INTERVENTION n G':‘n';m Mean (SD) s":" INTERVENT! OUTCOME MEASURES
years ON
El-Bahrawy MN | 2 groups: 40 Hemisphere | 30 min * Hand grip strength
etal™ side: electrical o Resting angle of ulnar
2012 e Motor Relearning (MR) group 20 9F 50.7 (2.61)81 12 Right stimulation deviation
- four sequential sieps of MRP 1M 8left (square-wave | ¢ Pyurdue Pegboard test
- m.':st mp'::.ma c':o electrical o Modifed Ashworth scale for
towa mouth,
mw:zdo::md e table then :lr::no‘l;;s wrist flexor %ndw
releasing the cup on the table ’
o Bobath Troatment (BT) group 20 7F | 49.45 11 Right 30mA
- Sersoryand propdocepsie input 13M | (2.892) 9Ileft stimulus
- Direct mancal B alita ton intensity)
« Key point controd to wrist and
= Visual and verbal feedtba ck. finger
= Recrultment of armactivityin extensors
functional situa Sons with varous
positons
Pandian S et 2 groups: 30 Pareticside: | Conventiona | e Brunnstrom recovery stage of
al® o Group A: Brunnstrom hand 15 SF 47.4(835) | 8Right occupational the hand (BRS-H) ,
2012 manipulation (BHM) 10M 7 Left therapy for | e Fugl- Meyer Assessment for
upper wrist and hand (FMA-WH)
(excluding
hand) and
lower
extremities
e Group B: Motor Relearning 15 01F, 51.67 6 Right
Program (MRP) for hand 14M | (1255) 9Left
= 43%ps sequence of MRP
Rehani Petd” | 2groups: 12 Side affected | Conventiond | e Chedoke arm and hand
2015 ¢ Group A: Motor Relearning 6 | 385%F, | 477 53.8% Right | physiotherap |  activity inventory (CAHAI)
Program (MRP) 61.5% | (6.39) 46.2% left | ytreatment:
- Training of Wiist Extensors, Extension M Neutral
of wiist and helding objects, Warmth with
supinasion of forearm, opposition of Moist heat
thumd, cupping of hand, pack (35>
manipulation of objects 37C)for 10
o Group B: Mirror Therapy 6 | 46.2%F | 57.85 38.5% Right min,
- patient seated close to the S3.8%M | (4.375) 61.5% Left Stretching of
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 Electrical
same movement with the Stimulation
paretichand alongwith non- for wrist
paretic hand extensors,

11 PAKISTAN JOURNAL OF REHABILITATION 2016 VOLUME 5 (ISSUE 2)




Nizami GN et al. Effect of MRP on QoL among Stroke Patients: A Systematic Review

Table 3: Outcome measures of included studies

Motor Functional | Berg | Sodring |Barthel| Instrumental | Nottingham |Fugl-Meyer | Purdue | Grip

study | emaie | e | Semie | evaloation| | Dally tvin | profite (NHE) | emmy |- Toar |

(MAS) (FIM) (BBS) | scale (1ADL)
(SMES)

Chan DY efoF*| o« vl X x| o« | X X X | X
e NS o | X | X x| X X | X | X | X
SR N X X | X |xX| X X | X X | X
mmad X X X | X | X X X o | X | X
A N X X |« |~ | X « | X X | X
i N X X |« v | X | o« | X | X | X
Langnommer®l X X |« | X | X « | X X | X
s | X o IXI xIxl v | x |v |«
Chol uetal® |y X o« | X || X X X X | X
SN x X | X | X | x| X X | X ||
oA 2012 X X | X | X |XxX]| X X |« | X |X
RenanmiPetal | X X X | X | X X X X X | X
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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 ef al® and
Immadi SK et al? found MRP better than other treat-
ments. Desrosiers J et al' reported the similar results
in both groups. Whereas, Rehani P et al? found statis-
tically 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 a¥ found CIMT statistically significant
than MRP.

Most of the results were reported as Mean (SD).
Study by Immadi SK et al® shown their
before-treatment results in form of Mean only.
Whereas, SD were mentioned in after-freatment
results.

The longitudinal study conducted by Langhammer
B and Stanghelle JK was based on two freatment
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 fo
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
2003% 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, é 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 201124, 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
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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 al?’ 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. There-
fore, 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 tfreatment
of MR and BT. Whereas, in modified Ashworth scale,
there was no significant difference with BT, and
significant difference with MR. When comparing
after freatment means of both groups, there was
significant result (P=0.0001) of MR group in improv-
ing hand grip strength and the resting angle of ulnar
deviation. Moreover, results with Purdue pegboard
test and modified Ashworth scale were noft signifi-
cant (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 (Experi-
mental Group) and Others (Confrol 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 al?®. 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 (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 Cl and very
small size of box. But their items for scores are not
similar.




Nizami GN et al. Effect of MRP on QoL among Stroke Patients: A Systematic Review

Table 4: Summary of outcome measures showing Mean (SD) of included studies

Experimental Group Control Group
Study Outcome Measures (MRP) (Other Technigues)
Baseline Atend Baseline Atend
ChanDYetal® Berg Balance Scale 23.2(8.0) 45.8(3.7) 27.9(7.8) 37.4(17.5)
2006 Timed Up and Go Test 805(22.3) |36.4(155) |e28(222) |S82{26.1)
Functiond Independence Measure (AM)- ) - Notor items 61.2(12.7) 20.0(5.3) 60.7{13.2) 66.3(10.5)
Modified Lawton ‘Instrumenta Activities of Daily Living 54.2(13.1) 82.2(12.1) 47.4(14.7) 54.4(18.7)
(IADY) test
Community Integration Questionnaire 26.9(17.7) 73.0(15.9) 215{16.1) 3%.3(17.0) |
Batool Setal” Motor Assessment Scale (MAS) 243(0.81) |1062(1.20) |257(116) | 7.14(156)
2015 Functiond Independence Measure Scale {FIM)| 6.43(1.56) 18.85(152) | 652172 1415 (1.47)
Paul Jetal® Modified Motor Assessment Scale (MMAS) 110(0.74) 6.50(0.97) 100{0.67) 4.10{0.88)
2014 Stroke Rehabiitation Assessment of Movements 28.00(5.87) | 65.50(3.69) |27.50(6.35) | 58.50(4.12)
[STREAM) Scale
Immadi SK etal™ Fugl-Meyer Assessment (FMA) for upper extremity 20.7 43.80 (43.80) | 20.7 32.27 (5.03)
2015 Wolf Motor Function Test (WMET) E:) 7145 (1602) | 33.7 39.80 (4.88)
Langhammer B etal” | Motor Assessment Scale (MAS) 24(14) 37(12) 19(15) 33(15)
2000 Sedring Motor Evaluation Scale (SMES) 12(5) 17(5) 11(5) 16(5)
Barthel ADL Index 56(28) 83(25) 46(36) 72(34)
Nottingham Health Profile (NHP) 22(18) - 24(21)
Length of stay in hospita (days) pal - 34
LanghammerB et alﬂ Motor Assessment Scale [MAS) 37(12) 21(21) 33(15) 19(20)
2003 Sgdring Motor Evaluation Scale (SMES) 17(5) 3(9) 16(6) 8(9)
Barthel ADL Index 83(25) 45(44) 72(349) 42(44)
Nottingham Health Profile [NHP) 22(18) 20(15) 24(21) 16(11)
Desrosiers ] etal’ Fugl-Meyer Assessment (score 0-66) 42.9(20.0) 46.1 (18.49) 47.0(16.1) 513(14.1)
2005 Grip strength by Martin Vigorimeter (KPa) 24.8(235) |26.4(254) |29.1(248) [31L1(288)
Bax & Block Test (no. of blocks) 15.7(143) 235(143) 20.4(16.5) 26.6(16.5)
Purdue Pegboard Test (no. of pegs per 30s) 22(2¢) 3.2(3.1) 43(6.9) 43(3.2)
Finger-to-Nose Test (no. of movements in 20 s) 65(4.4) 8.1(5.8) 6.9(5.1) 10.2(7.4)
Unilateral tasks, affected side, TEMPA (score 0-12) 76(4.0) 48(4.4) 5.6(4.6) 4.0(3.7)
Bilateral tasks, , TEMPA (score 0-15) 41(23) 29(21 33(29) 16(2.1)
Unilateral + Bilaterd tasks, TEMPA (score 0-27) 11.8(5.4) 7.8(6.3) 8.8(7.0) 5.6(5.4)
Functiona Independence Measure (FIM) - Personal care 3L0(7.0) 35.6(4.7) 28.3(9.3) 33.2(9.0
(score 7-42)
Instrumental ADL (IADL) — 0.42(0.8) 1.3(0.9) 045(09) [12(10)
Assessment of Motor and Process Skills (AMPS)
Choi JUetal® Berg Balance Scale (BBS) 35.0(5.8) 36.8(5.6) 33.3(4.49) 341(43)
2015 Meodifed Barthel Index [MB!) S84(115) 62.4(11.0) 50.5(10.1) 52.5(0.4)
Self-Efficacy Scale (SES) 45.4(121) 55.6(9.6) 45.5(115) 47.7(10.2)
El-Bahrawy MN etal”’ | Hand grip strength by Dynamometer (pounds) 36 45 36 4
2012 Resting angle of ulnar deviztion (degrees) 9.8 5.2 10.6 84
Purdue Pegboard test score (no. of pegs per 30sec) 0.55 1.65 0.55 155
modified Ashworth scale for wrist flexor spastidty 210 1.40 225 195
Pandian Setal™ Brunnstrom recovery stage of the hand (BRS-H) 3(1-6) 4(3-6) 3(1-6) 4(3-6)
2012 * Median (Min-Max)
Fugl Meyer Assessment for wrist and hand (FMA-WH) 1233 14.13(3.18) | 14.67 (6.102] | 1847 (4.38)
(3.266)
Rehani Petd’ Chedoke arm and hand activity inventory 275 57.5 27.667 5833
2015 [CAHAI) scores
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MRP (Experiment Group) Others (Control Group)

Mean Difference

Mean Difference

Study or Subgroup Mean  SD Total Mean SD Total Weight |V, Fixed, 95% CI IV, Fixed, 95% CI
Chan DY et al 2006 17.6 6.93 26 9.5 15.19 26 32.4%  8.10(1.68,14.52)

4.7
Chal JV et al 2015 1.8 5.7 10 0.8 4.35 10 67.6%  1.00(-3.44,5.44)
Total (95% CI) 36 36 100%  3.30(-0.35,6.95)

Hetrogeneity: Ch?=3.18, df = 1(P=0.07); 12 = 9%
Test for overall effect: Z = 1.77 (P=0.08)

F
*

-10 -5 0 5 10

Favours Others

Favours MRP

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

MRP (Experiment Group) Others (Control Group)

Mean Difference

Mean Difference

Study or Subgroup Mean  SD Total Mean SD Total Weight 1|V, Fixed, 95% ClI IV, Fixed, 95% CI
Chan JU et al 2015 4 11.26 10 2 9.91 10 74.4% 2.00(-7.30,11.30)

Langhammer B 27 26.63 33 26 35.04 28 25.6% 1.00(-14.84,16.84) | I

et al 2000 B

Total (95% CI) 43 38 100% 1.74 (-6.27 ,9.7¢6)

Hetrogeneity: Ch?=0.01, df = 1(P=0.92); 12 = 0%
Test for overall effect: Z = 0.43 (P=0.67)

-10 -5 0 5 10

Favours Others

Favours MRP

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

MRP (Experiment Group) Others (Control Group)

Mean Difference

Mean Difference

Study or Subgroup  Mean SD Total Mean sD Total Weight 1|V, Fixed, 95% CI IV, Fixed, 95% ClI
Batool S et al 2015 82 1.06 21 4.6 1.4 21 44.5%  3.60(2.85,4.35)
Langhammer B 13 13.11 33 14 15 28 0.5%  -1.00(-8.13,6.13) I
et al 2014 =
Paul J et al 2014 54 074 10 3.1 08 10 55.0% 2.30(1.62,2.98) l
Total (95% ClI) 64 59 100%  2.86 (2.36,3.38) ‘
Hetrogeneity: Ch?=7.49, df = 2 (P=0.02); 12=73% | | | |
I I I I

Test for overall effect: Z = 11.20 (P<0.00001)

4 2 0 2 4

Favours Others

Favours MRP

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?' showed mean of outcome mea-
sures 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 actual-
ly 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 modi-
fied form or its selected items were applied. For
example, Functional Independence Measure (FIM)
scale is used by three studies. Desrosiers J. et al'
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.
FIM3 is 7 point scale consisting 18 items and score
ranges from 18 to 126. All three studies used select-
ed 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)% 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
al® with bigger size of box. The diamond for overall
result crosses the ‘line of no effect’ a litfle 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 al® 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
Cl 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 Assess-

ment 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 20112 also showed scores for
individual items. We plotted one forest plot to see
how it shows when these type of scales are com-
pared. 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 Langham-
mer B et al?® favors experimental group with wider
Cl, 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?2,

Another scale, Fugl-Meyer Assessment (FMA) was
used by three studies, Immadi SK et al?’, Desrosiers J
et al', Pandian S. et al*®. Immadi SK. et al??, Desrosiers
J et al', used FMA for Upper extremity motor assess-
ment (score 0-66). Whereas, Pandian S. et al** used
FMA for only wrist and hand (score 0-30). But we
cannot compare statistically the results of both
studies'? because Immadi SK et al? did not show SD
for before tfreatment 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!2%2 or task involving upper extremity?' or
only hand*.

RCTs used different outcome measurement fools,
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 fo better assess the effects of MRP in com-
parison with other treatments by review studies.

More review studies focusing on individual item of
scales are recommended. Unforfunately, 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 mulfiple 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 furtherresearches are suggested.
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