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. BS.RACT
Background

Repetitive task training (RTT) involves the / ctive practice of task-specific motor activities and is a component of current therapy
approaches in stroke rehabilitation.

Objectives
Primary objective: To determine . RT i improv  upper limb function/reach and lower limb function/balance in adults after stroke.

Secondary objectives: (1) To a. >rmir . the effect of RTT on secondary outcome measures including activities of daily living, global
motor function, quality of life/heali.  +atus and adverse events. (2) To determine the factors that could influence primary and secondary
outcome measures, including the effece of ‘dose’ of task practice; type of task (whole therapy, mixed or single task); timing of the
intervention and type of ir. ervention.

Search methods

We searched the Co’ arane Su »ke Group Trials Register (March 2016); the Cochrane Central Register of Controlled Trials (CENTRAL)
(The Cochre ¢ Libi v 201¢, Issue 5: searched June 2016); MEDLINE (1 October 2006 to 24 June 2016); EMBASE (1 October
2006 to 8 7 1arch 2°16); <tNAHL (2006 to 23 June 2016); AMED (2006 to 21 June 2016) and SPORTSDiscus (2006 to 21 June
2016).

Selection crite.

Randomised/quasi-randomised trials in adults after stroke, where the intervention was an active motor sequence performed repetitively

within a single training session, aimed towards a clear functional goal.
Data collection and analysis

Two authors independently screened abstracts, extracted data and appraised trials. Quality of evidence within each study and outcome
group was determined using the Cochrane "Risk of bias’ tool and GRADE (Grades of Recommendation, Assessment, Development and
Evaluation) criteria. Follow-up outcome data was not assessed using GRADE. We contacted trial authors for additional information.
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Main results

We included 33 trials with 36 intervention-control pairs and 1853 participants. The risk of bias present in many studies was unclear
due to poor reporting; the evidence has therefore been rated ‘moderate’ or "low” when using the GRADE system. There is low quality
evidence that repetitive task training improves arm function (standardised mean difference (SMD) 0.25, 95% CI 0.01 to 0.49), hand
function (SMD 0.25, 95% CI 0.00 to 0.51), and lower limb functional measures (SMD 0.29, 95% CI 0.10 to 0.48). There is moderate
quality evidence that repetitive task training improves walking distance (MD 34.80, 95% CI 18.19 to & 41) and functional ambulation
(SMD 0.35, 95% CI 0.04 to 0.66). Significant differences were found between groups for both upper “SMD 0.92, 95% CI 0.58 to
1.26) and lower (SMD 0.34, 95% CI 0.16 to 0.52) limb outcomes up to six months post -eat... ' 1ot after 6 months. Effects
were not modified by intervention type, dosage of task practice or time since stroke for upper - lower lin 5. There was insufficient

evidence to be certain about the risk of adverse events.
Authors’ conclusions

There is low to moderate quality evidence that repetitive task training improve  uppc. nd 1o r limb function; improvements were
sustained up to six months post-treatment. Further research should focus ¢ the type ¢ d amount of training, including ways of
measuring the number of repetitions actually performed by participants. The 'efinition of -epetitive task training will need revisiting
prior to further updates of this review in order to ensure it remains clinically me. ‘neful - .d distinguishable from other interventions.

PLAIN LANGUAGE SUMMARY
Repetitive task training for improving functional ability after . ~ke

Review question: What are the effects of repeated practice of ‘unci nal tasks on recovery after stroke when compared to usual care or

placebo treatments?

Background: Stroke can cause problems with movement, ¢~ =0 dowu one side of the body. While some recovery is common over time,
about one third of people have continuing problems. R¢ eatea | -actice of functional tasks (e.g. lifting a cup) is a treatment approach
used to help with recovery of movement after stroke. This »proach is based on the simple idea that in order to improve our ability to
perform tasks we need to practice doing that particular . * amerous times, like when we first learned to write. The types of practice
that people do, and the time that they spend prac, .ing, may affect how well this treatment works. To explore this further we also
looked at different aspects of repetitive practic * th .« ma influence how well it works.

Study characteristics: We identified 33~ 1dies w1853 participants. Studies included a wide range of tasks to practice, including
lifting a ball, walking, standing up # ~ sitt.. -and circuit training with a different task at each station. The evidence is current to June
2016.

Key results: In comparison wit.. suz’ care (standard physiotherapy) or placebo groups, people who practiced functional tasks showed
small improvements in arm functior., “and function, walking distance and measures of walking ability. Improvements in arm and leg
function were maintained np to six mounths later. There was not enough evidence to be certain about the risk of adverse events, for
example falls. Further resea ch is needed to determine the best type of task practice, and whether more sustained practice could show
better results.

Quality of the evid :nce: V. classified the quality of the evidence as low for arm function, hand function and lower limb functional
measures, anc as mc ‘erate fo walking distance and functional ambulation. The quality of the evidence for each outcome was limited
due poor r porting ot ..~y details (particularly in earlier studies), inconsistent results across studies and small numbers of study
participa’ s in s’ .e comparisons.
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SUMMARY OF FINDINGS FOR THE MAIN COMPARISON [Explanation]

Repetitive task training compared with usual care or ~*tent. n control for patients with stroke

Patient or population: patients with stroke

Settings: hospital, clinic or home

Intervention: repetitive task training (RTT)

Comparison: usual care, attention control ¢ no ti. *ment

Outcomes

Relative effect
(95%Cl)

lllustrative compa... "~ risks (95% Cl)

(studies)

Assur zd1. Corresponding risk

c>. mate. ~ore/value Absolute reduction in
witl control score / value with RTT

a

No of Participants

Quality of the evidence Comments

(GRADE)

Arm function

Arm .unction score in the repetitive task training SMD 0.25, 95% Cl 0.01 11 studies
groups was on average 0.25 standard deviations to 0.49 749 participants
(0.01 to 0.49) higher than in the control groups

SD units, measured using different instruments;

higher scores mean better arm function

DSDOO
low

Downgraded by one for
inconsistency (12 58%)
Downgraded by one
level for study design
(random sequence gen-
eration unclear in 4/
11 trials and high risk
in 1/11 trials in the
meta-analysis; alloca-
tion concealment un-
clear in 7/11 trials and
high risk in 1/11 trials)

Hand function

Hand function score in the repetitive task training SMD 0.25, 95% CI 0.00 8 studies
groups was on average 0.25 standard deviations to 0.51 619 participants
(0.00 to 0.51) higher than in the control groups

SD units, measured using different instruments;

higher scores mean better hand function

DSDOO
low

Downgraded by one for
inconsistency (12 54%)
Downgraded by one
level for study design
(random sequence gen-
eration unclear in 2/8


http://www.thecochranelibrary.com/view/0/SummaryFindings.html

Walking distance: The mean change I,

change from baseline walking dista~ce (m
tres walked in Six ...
utes; a 'ighe score
means g at ¢ wa <ing

trials and high risk in 1/
8trialsinthe meta-anal-
ysis; allocation con-
cealment unclear in 4/
8 trials and high risk in
1/8 trials)

1.~ mean

- changein

walking distance (me-
tres walked in six min-
utes; a higher score
means greater walking
distance) in the repet-
itive training group
ranged from 19 to 221

MD 34.80,95%Cl 18.19 9 studies
610 participants

Downgraded by one
level for study design
(random sequence gen-
eration unclear in 6/9
trials in the meta-analy-
sis; allocation conceal-
ment unclear in 6/9 tri-
als and high risk in 3/9
trials)

'y ‘suos B AS|IM uyof Aq paysi|gnd ‘uoi3e.I0qe||0D SuBIY20D YL 90T @ IYS1ikdoD
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distar. .€) in "~ untrol
aroup. anged from -1.
01w 118.5.

Walking speed T mean walking

speed in the control
groups ranged from
0.29 to 2.47 metres per
second. A higher score
means faster walking
speed

The mean walking
speed in the inter-
vention groups ranged
from 0.39 to 2.03 me-
tres per second. A
higher score means
faster walking speed

SMD 0.39,95%Cl -0.02
685 participants

Downgraded by one
level for inconsistency
(12 80%)

Downgraded by one
level for study design
(random sequence gen-
eration unclear in 7/12
trials in the meta-analy-
sis; allocation conceal-
ment unclearin 9/12 tri-
als and high risk in 3/
12 trials)

Functional ambulation Functional ambulation score in the repetitive task
training groups was on average 0.35 standard
deviations (0.04 t0 0.66) higherthanin the control

groups

SD units, measured using different instruments;
higher scores mean better function

SMD 0.35, 95% Cl 0.04 8 studies
525 participants

Downgraded by one
level for study design
(random sequence gen-
eration unclear in 4/8
trials in the meta-analy-
sis; allocation conceal-
ment unclear in 7/8 tri-
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als and high risk in 1/8
trials)

Lower limb functional Lower limb functional me ... ~sin tue repetitive SMD 0.29, 95% Cl 0.10 5 studies SDOO Downgraded by one
measures task training groups we e or avc ‘age 0.29 stan- to 0.48 419 participants low level for study design
dard deviations (v.1Nto  «8) b"jher than in the (random sequence gen-
control groups eration unclear in 3/5
SD units, measurec. 'sing . “iferent instruments; trials in the meta-analy-
higher scores mean b ‘*ter function sis; allocation conceal-
ment unclear in 3/5 tri-
als and high risk in 1/5
trials)
Downgraded by one
level for publication
bias;4 out of 5 are small
studies (less than 50
participants)
Global motor fu~ction Global motor function in the repetitive task train- SMD 0.38, 95% Cl 0.11 5 studies SDDO Downgraded by one
scales ing groups was on average 0.38 standard devi- to 0.65 226 participants moderate level for study design

ations (0.11 to 0.65) higher than in the control
groups

SD units, measured using different instruments;
higher scores mean better function

(random sequence gen-
eration unclear in 4/5
trials in the meta-analy-
sis; allocation conceal-
ment unclear in 4/5 tri-
als and high risk in 1/5
trials)

Adverse events

Barreca 2004: 3/25 (12%) falls in the intervention group versus 4/23 (17.4%) in the control group, OR 0.65, 95%Cl 0.13 to 3.
27

Holmgren 2010: 11 subjects in total fell during study (32%), five in the intervention group and six in the attention control
group

van de Port 2012: 29 falls reported in the circuit training group and 26 in the usual physiotherapy group (p=0.93). Two
serious adverse events were reported in the circuit training group: one participant fell and consulted a GP and one patient
experienced arrhythmias during one session

Winstein 2016: 168 serious adverse events involving 109 participants. The most common were hospitalisation (n=143, 25%
of randomised participants) and recurrent stroke (n=42, 9% of randomised participants). Adverse events were not presented
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by trial arm

Salbach 2004: intervention-relav 4 1c. - .ns for withdrawal that could be interpreted as adverse events included one
participant out of 47 in a mo. "*v i ining group who experienced the onset of groin pain. Four participants also fell during
the mobility intervention * . “id nou cuffer injury and continued to participate in the group. Two falls also occurred during
evaluation

Two trials narrati.elvre, ~ ed n- adverse effects (de Séze 2001; McClellan 2004).

@ As a rule of thumb, 0.2 SD represents a sm 'l dific 2nce, 0.5 a moderate, and 0.8 a large difference

GRADE Working Group grades of evidence

High quality: Further research is vr y ur .«ely to change our confidence in the estimate of effect.

Moderate quality: Further researci is ".kely o have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research ic very.. =' (0 have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very u. =rtain about the estimate.



BACKGROUND

Description of the condition

Although the age-related incidence of stroke may be falling, the
absolute number of people who have a stroke every year and the
overall global burden of stroke in terms of disability-adjusted life-
years are increasing (Feigin 2014). Stroke is still the major cause of
long-term neurological disability in adults (Wolfe 2000). Preva-
lence rates of disability and impairment vary according to sampling
of cohorts, but in the acute stage of stroke approximately half of all
stroke survivors are left with severe functional problems (Lawrence
2001). Estimates of recovery of independent ambulation in stud-
ies recruiting cohorts early after stroke range from 41% to 85%
(Dallas 2008; Feigin 1996; Verbeek 2011; Wade 1987; Wandel
2000; Kwah 2013); those of recovery of independent upper limb
function range from 32% to 34% (Au-Yeung 2009; Heller 1987;
Nijland 2010). Only 5% to 20% of people with initial upper
limb impairment after stroke fully regain arm function, with 30%
to 66% regaining no functional use at six months (Heller 1987;
Nakayama 1994; Sunderland 1989; Wade 1983). At three weel-
and six months after stroke, 40% and 15% of people are un’ ole
to walk independently indoors (Wade 1987), with or"y 18% -
gaining unrestricted walking ability (Lord 2004).

Description of the intervention

Systematic reviews of treatment interventions{ t ¢k . par. ic upper
limb suggest that participants benefit fror exc. -e r Jgrammes
in which functional tasks are directly trai.. ! (Van Peppen 2004).
A meta-analysis (Kwakkel 2004) ".as .
therapy may at least improve - .ie rate Hf activities of daily liv-

own . 't more intensive
ing (ADL) recovery, particular,, € a.rect functional approach
is adopted (Kwakkel 1999; Van der = 2001). More recently, a
review of the evidence for physical therapy post-stroke (Verbeek
2014) concluded there is <. ‘ong evidence for high intensity prac-
tice (additional therapy tin. ~f 17 hours over 10 weeks) with a
high number of repe” i, with. . a single treatment session and
a functional goal. T -petitive ask practice combines elements of

both intensi® of prac -« an’ functional relevance.

How the inte. ~ention might work

Many aspects of rehabilitation involve repetition of movement.
Repeated motor practice has been hypothesised to reduce muscle
weakness and spasticity (Nuyens 2002), and to form the phys-
iological basis of motor learning (Butefisch 1995), while senso-
rimotor coupling contributes to the adaptation and recovery of
neuronal pathways (Dobkin 2004). Active cognitive involvement,

functional relevance and knowledge of performance are hypoth-
esised to enhance learning (Carr 1987; Schmidt 2014). How-
ever, most interventions evaluated in randomised controlled tri-
als do not explicity target specific pathophysiological processes
(Langhorne 2009).

Why it is import-nt < Aot is review

Repetitive task training (R1 ™ has the otential to be a resource

efficient component <. ke 1. abilication, including delivery

in a group setting, ~ self-inw.. *ed practice in the home environ-
ment. Repetition of 1.. vement is the basic mechanism of action
associated - .ch mau._‘ntery .ntions showing promise in improving
motor fu ction (Lang. >rne 2009) (e.g. constraint-induced move-
ment the oy Corbet . 2015, treadmill training Mehrholz 2014

and training -rh "_ctromechanical devices, for example robots

Mehrholz2015b). This review is important as it considers whether
RTT . 'one leads to functional gains in the absence of other mech-
2 ‘~ms ¢ action.

CBJECTIVES
T'he primary objective of the review was to determine if RTT
improves functional ability in adults after stroke in:

e upper limb function/reach;

e lower limb function/balance.
The secondary objectives were as follows.

e To determine the effect of RTT on secondary outcome
measures of:

o ADL function;
o global motor function;
o quality of life/health status measures;
o adverse events.
To determine the factors that could influence primary and sec-
ondary outcome measures, including the effect of:
e ’dose’ of task practice;
e type of task (whole therapy, mixed or single task);
e timing of intervention;

e type of intervention.

Repetitive task training for improving functional ability after stroke (Review) 7
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METHODS

Criteria for considering studies for this review

Types of studies

We included randomised and quasi-randomised trials (defined as
methods of allocating people to a trial that are not random, but
are intended to produce similar groups when used to allocate par-
ticipants, such as those allocating by date or alternation Higgins
2011) in the review. One arm of the trial had to include RTT,
compared against usual practice (including 'no treatment’), or an
attention control group. We excluded studies where RTT was a
component of both the experimental and control treatments. Ex-
amples of attention control treatments are comparable time spent
receiving therapy on a different limb, or participating in an activ-
ity with no potential motor benefits. We accepted usual practice
comparison groups when the intervention received by the control
group was considered a normal or usual component of stroke reha-
bilitation practices, including neurophysiological or orthopaedic
approaches. We assumed that, early after stroke, usual practice
would mean that people would receive some therapy.

Types of participants

Adults (18 years and older) who have suffered a stroke. Strc =isde-
fined by the World Health Organization as “a syndr
developing symptoms and signs of focal, and at ri=~es globas, loss

~=of r. ~idly

of cerebral function lasting more than 24 hours rlez .ing to death,
with no apparent cause other than that of vasc. '+ origir ' (WHO
1989). We included trials starting any tin = after . .cute stroke
and in any setting. We excluded studi~< of p. “icipants with mixed
aetiology (for example, particip: its wa 1 acqui. .d brain injury)
unless data were available rela” g to th . participants with stroke
only.

Types of interventions

Onearm of the trial had to 1. "de an intervention where an active
motor sequence was r .t1o.=d repetitively within a single training
session, and where  he pract. ¢ was aimed towards a clear func-
tional goal. ~ unction. ~0al< could involve complex whole tasks
(e.g. picki’ gup a ¢ .p), or pre-task movements for a whole limb or
limb segn. « s n as grasp, grip, or movement in a trajectory to
facilitate an AL~ rype activity (e.g. sit-to-stand). To be included,
trials of repetitive acdvity were required to involve complex multi-
joint movement with functional measurement of outcome, rather
than the exercise of a single joint or muscle group orientated to
motor performance outcomes.

We included any intensity and duration of task training schedule
but only included trials if the time duration or number of rep-
etitions within a session of practice and the number of sessions

delivered could be identified. We included trials that clearly used
motor relearning as a whole therapy approach if we could identify
the amount of task-specific training received.

We included trials combining RTT with person-delivered, me-
chanical or robotic movement assistance if the purpose of the assis-
tance was to facilitate a task-relat=d repetition. We excluded stud-
ies if assisted movement was prea minant, or could not easily be
related to a functional goal.

We excluded trials if the, ~ombincu - T with another interven-
tion where the influence of . - repetiti n could not be isolated,
for example electrice” stu. latio., virtual environments, forced
use, bilateral move ~-nt, or n. .ntal rehearsal. We also excluded
trials if the ins=ntion,  »ed mechanical means simply to increase
strength ¢ enduran.

We cont :ted trial au hors for clarification of the nature of the

intervent: ~ if it was * aclear whether the trial met our definition.

Type of outcome measures

Prin “ry outcomes

The primary outcomes we chose were global and limb-specific
fu ctional measures. Due to the large range of measures used across
tr als, selection of outcome measures was done by the review au-
thors to facilitate quantitative pooling. If more than one measure
was available in an outcome category, measures of functional mo-
tor ability used in the primary trials were prioritised as follows in
the different categories.
e Upper limb function/reach

o Arm function: Motor Assessment Scale - upper limb
component, Action Research Arm Test, Frenchay Arm Test,
Wolf Motor Function Test, Functional Test of the Hemiparetic
Upper Extremity, Box and Block Test, Southern Motor Group
Assessment

o Hand function: Motor Assessment Scale - hand,
Jebsen Test of Hand Function®, Peg Test*, Stroke Impact Scale -
hand domain

o Sitting balance/reach: Reaching Performance Scale,
Functional Reach

e Lower limb function/standing balance

o Lower limb function: walking distance, walking speed,
functional ambulation, Timed Up and Go Test/sit to stand*;
measures of lower limb function, such as the Rivermead Motor
Assessment, Sedring Motor Evaluation Scale, Walking Ability
Questionnaire, Stroke Impact Scale - mobility domain.

o Standing balance/reach: Berg Balance Scale, Standing
Equilibrium Index, Functional Reach, Activities Based

Confidence Scale, Timed Balance Test

Secondary outcomes

e Activities of daily living

Repetitive task training for improving functional ability after stroke (Review) 8
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o Barthel Index, Functional Independence Measure,
Modified Rankin Scale, Global Dependency Scale, Canadian
Occupational Performance Measure

o Global motor function (including arm, leg and trunk and
gross motor function [e.g. the ability to move from lying to
sitting on the side of the bed])

o Motor Assessment Scale, Rivermead Motor
Assessment Scale, Sedring Motor Evaluation Scale

e Measures of quality of life, health status, user satisfaction,
carer burden, motivation or perceived improvement
o For example, Nottingham Health Profile*, SF36,
Dartmouth Cooperative Chart*
o Adverse events

o For example, pain, injury, falls

*Items marked with an asterisk are measures where a low score
equals a positive outcome. The data were expressed as negative
values for these studies. In all other measures, a high score indicates

a good outcome, and data were expressed as positive values.

Timing of outcome assessment

Primary outcome timing was at the end of the treatment peric-
If the end of the treatment period was not clearly defined, © ut-
come measures at three months post treatment wer choser -

primary, because this was considered to be the average pc. ~d o1
rehabilitation input. Outcome data are presented for follc 7 up 1c

than six months post treatment, and between six months » one
year post treatment. At both follow up points, data we.o = red
for the primary outcome if a primary outcome was pecified and
data were available; otherwise, data for avail: >le * utcc aes were
included with similar outcomes chosen ac sss 5. Hies /here data

were provided for more than one outcon.

Search methods for ide. “ifi- ation of studies

See the *Specialized register’ sectionin ti. “ochrane Stroke Group
module.

Electronic search’

We searched the Cc hrane Su oke Group Trials Register; this was
searched by 1e Revic  Gro p Managing Editor in March 2016.
In additic . we se’ ched the following electronic databases: the
Cochrane  ntr . Register of Controlled Trials (CENTRAL, (The
Cochrane Libi. - 2016, Issue 5: searched June 2016) (Appendix
1); MEDLINE (1 October 2006 to 8 March 2016) (Appendix
2); EMBASE (1 October 2006 to 8 March 2016) (Appendix 3);
CINAHL (2006 to 23 June 2016) (Appendix 4); AMED (2006
to 21 June 2016) (Appendix 5); SPORTSDiscus (2006 to 21 June
2016) (Appendix 6). We developed the MEDLINE search strategy
with the help of the Cochrane Stroke Group Information Specialist
and adapted it for the other databases.

Searching other resources

We searched reference lists of relevant studies and contacted au-
thors to identify missing data. In an effort to identify further pub-
lished, unpublished and ongoing trials we searched the following
resources using broad descriptors for stroke, rehabilitation, and
physical therapy:

o ClinicalTrials.gov 15 June 20 6 (http://clinicaltrials.gov/);

o World Health Or~aniz = “~n (W 1O) International Clinical
Trials Registry Platform o ~ch Portai . 3 June 2016 (heep://
apps.who.int/trialsearch /.

Data col’ _.... ~ an. *nalysis

Selection ~fstud’ s
Two review authors (from JC, LC, BE JH, NM, LT) independently

scree. »d references and subsequently conducted data extraction
and rev. w of the methodological quality of the eligible trials.
L. agico ~ ats were resolved by discussion, and referral to a third

-evie - author as necessary.

D ta extraction and management

".wo review authors (from JC, LC, NM, LT) independently con-
ducted data extraction using a pre-designed data extraction form
for each selected study. Data extracted included citation details,
method of randomisation, study population, intervention meth-
ods and delivery, reasons for losses to follow up, post-therapy and
follow up outcome measures and methodological quality. In addi-
tion, we extracted information relating to treatment monitoring,
acceptability and adherence where available. Disagreements were
resolved by discussion, and referral to a third author (LT) as nec-
essary. The review authors contacted authors by email to gain any
missing information necessary for the review.

Assessment of risk of bias in included studies

Two review authors (LT and NM) used The Cochrane Collabo-
ration’s 'Risk of bias’ tool (Higgins 2011) to independently assess
the methodological quality of the included studies. The tool cov-
ers the domains of sequence generation, allocation concealment,
blinding of outcome assessors, incomplete outcome data and se-
lective reporting. We classified items as "low risk’, "high risk’ or

"unclear risk’ of bias. We resolved disagreements with help from a
third review author (JC).

Measures of treatment effect

For continuous outcomes using similar measurement scales, we
used the mean difference (MD) with 95% confidence intervals
(CI). If similar outcomes were measured using different outcome
scales, we combined results using standardised mean difference
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(SMD) and 95% CI. For continuous outcomes, we extracted
means and standard deviations of post-therapy scores. We also ex-
tracted means and standard deviations of change from baseline
scores where available across trials. We used the Chi squared test
to explore differences between subgroups.

One outcome (Comparison 04.04: Sit to stand: post treatment/
change from baseline) contained both dichotomous and contin-
uous measurement units, which we analysed using the generic
inverse variance method. Four different outcome measures were
used in seven trials. Three of these were continuous measures:
Timed Up & Go Test (Blennerhassett 2004b; Dean 2000; Salbach
2004a); Motor Assessment Scale sit-to-stand (Van Vliet 2005;
Langhammer 2000); sit-to-stand (time in seconds) (Howe 2005),
the exception being ’Number of people able to stand indepen-
dently and safely on two consecutive occasions’ (Barreca 2004).
For the six trials with continuous outcomes, the SMD and corre-
sponding standard error were calculated in the Cochrane Review
Manager software, RevMan 5.3 from the SMD estimate and CI
and re-entered for the GIV-based meta-analysis of sit-to stand. For
Barreca 2004, we converted the log OR and its standard error to
an approximate SMD scale.

Unit of analysis issues

Studies with multiple treatment groups

Two trials (Blennerhassett 2004; Salbach 2004) compared oper
versus lower limb training, so are included as four interve. on-
control pairs. Blennerhassett 2004a refers to + upp’ . limb train-
ing group versus lower limb attention control, n¢' Blen erhassett
2004b refers to an lower limb training g1 up ve. = Lpper limb
training attention control. Salbach 20044 ~fers to a lower limb
training group versus upper limb rain. g atte.. “on control, and
Salbach 2004b refers to the upr ¢limb r .ining group versus lower
limb training attention control. ' ¢ subgroup and sensitivity
analyses, these intervention-control p. - are not included as sep-
arate trials, as it was consid-red that the impacts of the interven-
tions on upper and lower "1 1b function in the same person might
not be completely independc.  Results for the primary outcome
of the lower limb tr7 aing _ oups were selected as representative,
as studies were shov ng that eatment effects were greater in the

o or limb. One trial (Kwakkel 1999)

comparec apper 2 d lower limb training groups against the same

lower limb < Jan in t.
control gre ~ 7 avoid the control group being included twice,
and to usealim. necific rather than a global or ADL measure, the
lower limb training versus splint control comparison was selected
for the sensitivity analyses.

Dealing with missing data

If data were not in a form suitable for quantitative pooling, we
contacted trial authors for additional information .We attempted

to obtain post-therapy scores from trial authors who had reported
median and inter-quartile ranges. Trials reporting change scores
with standard deviations are presented in separate analyses.

Assessment of heterogeneity

The degree of heterogeneity amo. ~ the trials was assessed by the I
2 statistic for each outcome. Ifless ti 0 or equal to 50%, we used a
It
we explored the individual v. ! characte. stics to identify potential

fixed-effect meta-analy. = 'stic was greater than 50%,
sources of heterogene’ ,. e the. perfc.med meta-analysis using
both fixed-effectand ‘andom- ects modelling to assess sensitivity
to the choice of modc. “ng approach.

We address u climic " and 1. ethodological diversity by incorporat-
ing subg: /up or sensi vity analyses for type of participant (time
fromstro -), interven  on (type and amount of intervention), and
study desigi. “>am~ 1son group, equivalence of treatment).

To test for subgroup effects we used the chi-squared test with a

5% s._nificance level.

As: >ssment of reporting biases

We oo ched clinical trial registers to assist in reducing publication
birs. We also investigated selective outcome reporting through
th comparison of the methods section of papers with the results
.eported.

Data synthesis

Where there were acceptable levels of heterogeneity, we pooled
results. We used both random and fixed-effect meta-analysis with
95% CI using RevMan 5.3 (RevMan 2014). We pooled outcomes
measured with different instruments using the SMD.

We documented the quality of evidence for each outcome based
on criteria considered within the GRADE (Grading of Recom-
mendations Assessment, Development and Evaluation) approach
(Guyatt 2008); this includes the following:

o Risk of bias due to flawed design or conduct of studies
(sequence generation, allocation concealment, blinding of
outcome assessors and incomplete outcome data). We re-assessed
all studies from the original review using the updated Risk of
Bias tool (Higgins 2011).

e Imprecision (e.g. when confidence intervals for treatment
effect are wide).

e Inconsistency (e.g. when point estimates vary widely, I2 is
large).

e Indirectness (e.g. variations in participants, interventions,
comparisons and outcomes).

e Publication bias (may be explored with the use of funnel
plots and classed as not suspected, suspected, strongly suspected
or very strongly suspected).

Three review authors (JC, NM and LT) assessed and documented

risk of bias related to study design, imprecision, inconsistency, in-
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directness and publication bias for each outcome within compar-
isons presented.

We employed GRADE to interpret findings and to create a’Sum-
mary of findings’ table (Guyatt 2008) for the following outcomes:
arm function, hand function, walking distance, walking speeed,
functional ambulation, lower limb functional measures and global
motor function. The table provides outcome-specific information
concerning the overall quality of evidence from studies included
in the comparison, the magnitude of effect of the intervention and
the sum of available data on the outcomes considered. We down-
graded the evidence from "high quality’ by one level for serious (or
by two for very serious) study limitations (risk of bias, indirectness
of evidence, serious inconsistency, imprecision of effect estimates
or potential publication bias). Follow-up outcomes were not as-

sessed using GRADE.

Subgroup analysis and investigation of heterogeneity

We undertook planned subgroup analyses for all primary out-
comes separately for upper limb and lower limb function, due
to the potential differential impact (Table 1). Planned subgroup
analyses were as follows:

o dosage of task practice: dosage of task practice was
calculated by multiplying number of weeks, by numb - of
sessions per week, by the session duration in hours. Trials  -re
divided into those providing up to and including 20 ho s
training, and those providing more than 20 hours training 'n
total;

e time since stroke: mean time since stroke .« 1c. aitment
was used to classify trials as within zero to six 10r as p st-stroke
or more than six months post-stroke. As a wum. - of * ials
recruited very early post-stroke, a post-hc  'nalysis grouping was
included for trials recruiting with” .« fays ¢. +roke;

e type of intervention: trials vere cl¢ sified as either (a) whole
therapy approaches, where reha itat’ n in total was directed by
a motor relearning or movement scic ~e approach, (b) mixed
functional task training, where therapy 1.cluded a mixed
combination of functional  asks, and (c) single task training,
where one task was practicc. -epeatedly.

We intended to co sider it Fect sizes were related to whether
training was~ ased o. nre-fu .ctional versus functional activities,
or pre-inte ventior “evel or disability. In the event, most pre-func-
tional tricwere xcluded because they contained a large propor-
tion of passive - active-assisted movement, and levels of disability
proved too difficus. w0 classify because of mixed groups of partic-

ipants and unsuitable measures and data for this purpose. There-
fore, we have not presented these planned subgroup analyses.
Outcomes for subgroup analyses were prioritised by the authors’
primary outcome choice, or the review authors’ judgement as to
the most suitable measure for the intervention, for example a bal-
ance measure for trials training balance functions. If more than
one measure was available, lower 'mb outcomes were prioritised
in the following order: (1) w-lking sp ed, (2) walking distance, (3)
functional ambulation, . 4 (4) 10w<. ‘mb functional measures;
and upper limb outcomes wei. ~rioritise: to (1) arm function, and
(2) hand function. C ie . ' (Bai.eca 2004) is omitted from the
subgroup and sens’ * ity analy. s because it used a dichotomous
outcome.

Sensitiv Yy analysis
We carried «  nl-~.od sensitivity analyses for allocation conceal-
ment (adequate or inadequate/unclear). In addition, we included
post 1 c sensitivity analyses to consider the impact of different
¢ moan. »an groups (attention control, usual care), equivalence of
the apy . e (equivalent time, additional time), and intervention
"“live v (individual versus group). We did not undertake planned
sensitivity analyses for intervention setting (hospital versus home)
b¢ ause of insufficient numbers of trials.

RESULTS

Description of studies

Results of the search

We identified 66,028 records from the database searches. After
deduplication 55,011 records were screened and 54,100 excluded
as not relevant. In total 911 records progressed to filtering in full
text. (Figure 1). Out of the 911 full papers retrieved, we excluded
a further 878. Studies where there was uncertainty whether or
not they met the inclusion criteria but which were subsequently
excluded are presented in the Characteristics of excluded studies
table, In total, 19 new studies were identified and added to the 14
studies previously included in the 2007 review. A total of 33 studies
are now included in the review. Twelve studies were categorised as
on-going and 13 studies as awaiting assessment (Characteristics of
studies awaiting classification).
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Figure 1.

Study flow diagram (2007 review and update 2016 figures)
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Included studies

We identified 33 trials, comprising 36 intervention-control pairs,
which met the inclusion criteria. One paper (Kwakkel 1999)
refers to a trial with two intervention-control pairs which have
been referenced separately in the review: Kwakkel 1999a refers
to a lower limb training group versus splint control, Kwakkel
1999b refers to an upper limb training group versus splint con-
trol. Blennerhassett 2004 includes two intervention-control pairs:
Blennerhassett 2004a refers to an upper limb training group versus
lower limb attention control, and Blennerhassett 2004b refers to
a lower limb training group versus upper limb training attention
control. Salbach 2004 has two intervention-control pairs: Salbach
2004a refers to a lower limb training group versus upper limb
training attention control, and Salbach 2004b refers to the upper
limb training group versus lower limb training attention control.
In five trials (Baer 2002; Olawale 2011; Peurala 2009; Winstein
2004; Winstein 2016) there were three arms. Only the data for the
intervention-control pair of repetitive task training versus control
were included in the review.

Design

Of the 33 included trials, 32 are randomised contrc 'ed . s
(Arya 2012; Baer 2002; Barreca 2004; Blennerhassett 200 Dean
1997; Dean 2000; Dean 2007; de Seze 2001; Fii. | ~ne 0145
Gordon 2013; Holmgren 2010; Howe 2005: 77 ~ 2012; £im
2014; Kim 2016; Kwakkel 1999; Langham ier 7000 Lennon
2009; McClellan 2004; Mudge 2009; Olawvalc 2,115 T itk 2011;
Peurala 2009; Ross 2009; Salbach 2004: Song 201, Lung 2010;
van de Port 2012; Van Vliet 2005; WY ~rein . 4; Winstein 2016;
Yen 2005), and one is a quasi- .ndom ed triar (Turton 1990).
Four of the trials were identi{ 1 as pi’ st randomised controlled
trials (Dean 2000; de Seze 2001; .~ .we 2005; Winstein 2004).
Four of the trials were multicentre (A. . 2012; Kwakkel 1999;
van de Port 2012; Winstei  2016). Nine of the trials were strat-
ified before randomisatior. sing baseline level of walking deficit
(Lennon 2009; Peural~2909;  'bach 2004); cognition and falls
risk (Holmgren 207)), genc r and side of stroke (Langhammer
2000); rehab’ itatio. <entre ' van de Port 2012), stroke severity
(Baer 2002 Winstrin o< «), and motor severity and time from
stroke or ~t (Wir ,cein 2016).

Sample size

Eleven trials had 25 participants or less (Dean 1997; Dean 20005
Dean 2007; de Seze 2001; Frimpong 2014; Kim 2012; Kim 2014;
Kim 2016; Park 2011; Song 2015; Turton 1990). Ten trials had
between 26 and 49 participants (Barreca 2004; Blennerhassett

2004; Holmgren 2010; Howe 2005; McClellan 2004; Peurala
2009; Ross 2009; Tung 2010; Winstein 2004; Yen 2005). Twelve
trials had 50 participants or more (Arya 2012; Baer 2002; Gordon
2013; Kwakkel 1999; Langhammer 2000; Lennon 2009; Mudge
2009; Olawale 2011; Salbach 20¢ %; van de Port 2012; Van Vliet
2005; Winstein 2016).

Country

Of the 33 trials, thr= were c. ‘ed out in Canada (Barreca 2004;
Dean 2000; Salbach 2. *4), five in Australia (Blennerhassett 2004;
Dean 1997 Dean . 27; M. Clellan 2004; Ross 2009), four in the
UK (Bae 2002; How 2005; Turton 1990; Van Vliet 2005), two
in Taiwar “Tung 201C Yen 2005), five in Korea (Kim 2012; Kim
2014; Kim = "4- .k 2011; Song 2015), two in the Netherlands
(Kwakkel 1999; van de Port 2012), two in the USA (Winstein
2004, ¥instein 2016), one in Norway (Langhammer 2000), two
- Afric. (Frimpong 2014; Olawale 2011), one in India (Arya
20.2), 0. 1n Jamaica (Gordon 2013), one in Sweden (Holmgren
2210, one in Finland (Peurala 2009), one in Ireland (Lennon
2009), one in New Zealand (Mudge 2009) and one in France (de
S¢e 2001).

Participants

The 33 trials included 2014 participants, of which 1853 were
included in the 36 intervention-control pairs relevant to this re-
view. All of the trials included both genders, with ten trials hav-
ing more than 60% male participants (Arya 2012; Barreca 2004;
Dean 1997; Dean 2007; Frimpong 2014; Holmgren 2010; Kim
2016; Salbach 2004; Tung 2010; van de Port 2012). In ten tri-
als, the participants had a mean age of less than 60 (Arya 2012;
Blennerhassett 2004; Frimpong 2014; Kim 2012; Kim 2014;
Olawale 2011; Park 2011; Tung 2010; Turton 1990; van de Port
2012), and in seven trials the mean age was over 70 (Baer 2002;
Holmgren 2010; Howe 2005; Langhammer 2000; Lennon 2009;
Salbach 2004; Van Vliet 2005). Fourteen trials included only par-
ticipants after a first stroke (Arya 2012; Dean 2000; Dean 2007;
de Séze 2001; Frimpong 2014; Kim 2014; Kim 2016; Kwakkel
1999; Langhammer 2000; Park 2011; Peurala 2009; Tung 2010;
Winstein 2004; Yen 2005). Six trials included participants with
cither first or recurrent stroke (Blennerhassett 2004; Holmgren
2010; Howe 2005; Lennon 2009; Mudge 2009; Salbach 2004). In
the remaining trials, it was unclear whether inclusion was limited
to first stroke only.

Mean time since stroke

Mean time since stroke was one month or less in ten trials

(Barreca 2004; Dean 2007; Howe 2005; Kim 2016; Kwakkel
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1999; Langhammer 2000; Lennon 2009; Peurala 2009; Van Vliet
2005; Winstein 2004), between one and three months in five
trials (Arya 2012; Blennerhassett 2004; de Seze 2001; Frimpong
2014; Winstein 2016), between three and six months in four tri-
als (Holmgren 2010; McClellan 2004; Turton 1990; van de Port
2012) and between six and twelve months in five trials (Gordon
2013; Kim 2014; Olawale 2011; Salbach 2004; Yen 2005). Par-
ticipants were in the chronic phase of stroke in nine trials (Baer
2002; Dean 1997; Dean 2000; Kim 2012; Mudge 2009; Park
2011; Ross 2009; Song 2015; Tung 2010).

Interventions

Upper limb repetitive task training interventions were tested in
six trials (Arya 2012; Ross 2009; Turton 1990; Winstein 2004;
Winstein 2016; Yen 2005). Lower limb repetitive task oriented
training interventions were tested in seventeen trials (Barreca
2004; Dean 2000; Frimpong 2014; Gordon 2013; Holmgren
2010; Kim 2012; Kim 2014; Kim 2016; Lennon 2009; McClellan
2004; Mudge 2009; Olawale 2011; Park 2011; Peurala 2009; Song
2015; Tung 2010; van de Port 2012). Of these trials, two of the
interventions focused specifically on sit-to-stand practice (Barrec»
2004; Tung 2010) and six of the interventions focused on w k-
ing practice (Gordon 2013; Kim 2014; Lennon 200?; Ola -l
2011; Park 2011; Peurala 2009). Three trials investigatec. ~oet:
tive task training interventions for both the upper and I« ver L. -
(Blennerhassett 2004; Kwakkel 1999; Salbach 2004). Fo v tri-
als investigated repetitive task training interventions .. ‘¢ sed
specifically on sitting balance (Dean 1997; D ... 7907), trunk
control (de Séze 2001) and balance (Howe 2 05) «nd wo trials
investigated whole therapy approaches (L7 :gh.  mer * 000; Van
Vliet 2005).

Setting

The intervention was delivered solc., in an inpatient setting in
eleven trials (Barreca 2004: Blennerhassett 2004; Dean 2007;
Frimpong 2014; de Seéze ?.01; Howe 2005; Kim 2014; Kwakkel
1999; Lennon 2009; Peurala ~209;Winstein 2016). In three trials
the intervention was uen.  =d acring both inpatient and outpa-
tient rehabilitation = Ross 206 ; Van Vliet 2005; Winstein 2004),
with one tri” contin. - to deliver the intervention in commu-
nity settir s and " ¢ patients’ own homes (Langhammer 2000).
Nine triai. '~liv .ed the intervention as outpatient rehabilitation
(Arya2012; L > 2000; Mudge 2009; Olawale 2011; Park 20115
Salbach 2004; Tung 2010; van de Port 2012; Yen 2005). Two
trials (Gordon 2013; Holmgren 2010) delivered the intervention
in community settings and four trials delivered the intervention
solely in the patients’ home environments (Baer 2002; Dean 1997;
McClellan 2004; Turton 1990). In three trials it was not clear
in which setting the intervention was delivered (Kim 2012; Kim

2016; Song 2015).

Amount of task practice

The number of hours of task practice varied considerably across the
interventions. Six trials were estimated to have provided less than
10 hours training in total (Dean 1997; Dean 2007; Howe 2005;
Lennon 2009; Tung 2010; Van Vliet 2005). A further fifteen trials
provided between 10 and 21 ho s training (Arya 2012; Barreca
2004; Blennerhassett 2004; Dean - 200; Frimpong 2014; Gordon
2013; Kim 2012; Kir' 201., 7 ~oh. nmer 2000; Mudge 2009;
Olawale 2011; Park 201.. Peurala 20 9; Salbach 2004; Song

2015; Winstein 2004 Taur . 's pror ded between 30 and 40
hours training (Kim 7 016; t« = 2009; van de Port 2012; Winstein
2016), and four trta. orescribed more than 40 hours therapy (
Kwakkel 197, 1v. “lella,. 2004; Turton 1990; Yen 2005). In one
trial (Bae' 2002) the 1mber of hours was not reported. As only
fourof tt included tri Is (Arya 2012; Mudge 2009; Peurala 2009;
Ross 2009, ~norte” .he duration of the RT'T component of the
task training sessions, we have used figures for the total duration
of th. +ask training sessions as these were more frequently reported
in the 1 -luded studies.

Ouration of training

T’ e length of time that training was spread over varied from two
w0 four weeks in nineteen of the trials (Arya 2012; Baer 2002;
Blennerhassett 2004; Dean 1997; Dean 2000; Dean 2007; de Seze
2001; Howe 2005; Kim 2012; Kim 2014; Kim 2016; Lennon
2009; Mudge 2009; Park 2011; Peurala 2009; Song 2015; Tung
2010; Winstein 2004; Yen 2005). The intervention was between
4 and 12 weeks in eight trials (Barreca 2004; Frimpong 2014;
Holmgren 2010; McClellan 2004; Ross 2009; Salbach 2004;
Turton 1990; Winstein 2016) and between 12 and 20 weeks in
four trials (Gordon 2013; Kwakkel 1999; Olawale 2011; van de
Port 2012). For two trials, the duration of training was over the
inpatient rehabilitation period, with therapy for some participants
in an outpatient setting if required (Langhammer 2000; Van Vliet
2005).

Intervention delivery

The repetitive task training interventions were delivered by trained
therapists in all but four of the included trials. In three trials (Baer
2002; McClellan 2004;Turton 1990) trained staff input was re-
stricted to prescription and review of self-administered homework
exercise programmes. Trained therapy assistants provided balance
training in one trial (Howe 2005), and registered practical nurses
delivered sit-to-stand training in one trial (Barreca 2004). A group
or circuit training approach was used in eight studies (Barreca
2004; Blennerhassett 2004; Dean 2000; Frimpong 2014; Kim
2016; Mudge 2009; Song 2015; van de Port 2012 ). In one trial
it was unclear who delivered the intervention (Kim 2014).
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Comparison interventions

Eleven trials compared the intervention against an attention con-
trol: two trials used a recreation or cognitive therapy control
group (Barreca 2004; Dean 1997), two used educational ses-
sions (Holmgren 2010; Mudge 2009), one used a splint control
(Kwakkel 1999), one used light massage (Gordon 2013), one used
a sham sitting protocol (Dean 2007) and four used a comparison
training programme for the upper or lower limb (Blennerhassett
2004; Dean 2000; McClellan 2004; Salbach 2004). Eighteen tri-
als compared the intervention against usual care. Equivalent hours
of therapy were provided in eight trials (Arya 2012; de Seze 2001;
Langhammer 2000; Lennon 2009; Olawale 2011; van de Port
2012; Van Vliet 2005; Winstein 2016).The repetitive task training
group received additional practice in fourteen trials (Baer 2002;
Frimpong 2014; Holmgren 2010; Howe 2005; Kim 2012; Kim
2014; Kim 2016; Park 2011; Peurala 2009; Ross 2009; Song 2015;
Tung 2010; Turton 1990; Winstein 2004). It is unclear whether
the duration of therapy for the intervention-control pair was equiv-
alent for Yen 2005.

Outcomes

The 33 included trials used a wide range of different outce ue
measures, measurement statistics, and time intervals for follov 1p
Measures selected by the review team for each outcome ¢ ~rego.
are detailed below, and in Table 2 for ease of reference pe’ outc. e
category. In some studies, more than one measure was « ailable
for a category, and in this case, we prioritised meas. > s de viled
in the ’Methods of the review’ section.

Primary outcomes

Upper limb functional outcor e meas res

e Arm function: Action Resc. ~h * rm Test (Arya 2012;
Kwakkel 1999b; Ross 2009), Wolf Iv. “or Function Test (Yen
2005; Winstein 2016), Moror Assessment Scale - arm
(Blennerhassett 2004a; L~r.shammer 2000; Van Vliet 2005),
Box and Block Test (Salbaci. 204b), Functional Test of the
Hemiparetic Upper "auc. "ty (W instein 2004), Southern Motor
Group Assessment - 1pper lit b activity (Turton 1990), Frenchay
Arm Test (R :2r 2002,

e Han' runctic .: 9 Hole Peg Test (Salbach 2004b), 10 Hole
Peg Test (= =tor 1990), Motor Assessment Scale - hand
(Blennerhasset. Y104a; Langhammer 2000; Van Vliet 2005),
Wolf Motor Funtio. Test (functional ability) (Ross 2009),
Stroke Impact Scale - hand domain (Winstein 2016).

e Sitting balance and reach: Reaching distance (Dean 1997;
Dean 2007), Sitting Equilibrium Index (de Seze 2001), Motor
Assessment Scale - balanced sitting (Langhammer 2000; Van
Vliet 2005), lateral reach - time to return to quiet sitting (Howe
2005)

Lower limb functional outcome measures

o Walking distance: 6 Minute Walk Test (Blennerhassett
2004b; Dean 2000; Gordon 2013; Kim 2014; Kim 2016Mudge
2009; Park 2011; Salbach 2004a; van de Port 2012)

e Walking speed: 10 Metre Walk speed (Dean 1997; Dean
2000; Dean 2007; Frimpong 207 4; Kim 2012; Kim 2014;
Kwakkel 1999a; Olawale 2011; Px. < 2011), 5 Metre Walk Speed
(Lennon 2009; Salback 200 “ - van ¢ » Port 2012), 6 Metre Walk
Speed (Van Vliet 2005)

e Functional ambul-tion: . ~ctiona Ambulation
Classification (de Sé7 . 20u.  Frimpong 2014; Kwakkel 1999a),
Motor Assessment '« le - walking (Langhammer 2000;
McClellan 22 “Aan V. +2005); Walking Ability
Question aire (Park  911), Stroke Impact Scale - mobility
domain ( an de Port Z 112)

e Sittc +and: Tir ed Up and Go (Baer 2002; Blennerhassett
2004b; Dean . .u; Kim 2012; Salbach 2004a), Motor
Asse 'ment Scale - sit to stand (Langhammer 2000; Van Vliet
2005), ‘t-to-stand time in seconds (Howe 2005), and number of
P op- ob. to stand safely and independently on two occasions
(Bair =ca 2004)

< ' wer limb function: Sedring Motor Evaluation Scale -
trunk, balance and gait subscale (Langhammer 2000), Step Test
(E er 2002; Blennerhassett 2004b; Dean 2000), Motor

wssessment Scale - leg and trunk (Van Vliet 2005)

o Standing balance and reach: Upright Equilibrium Index (de
Seze 2001), Functional Reach (McClellan 2004), Berg Balance
Scale (Holmgren 2010; Kim 2012; Kim 2016; Salbach 2004a;
Tung 2010), Activities Based Confidence Scale (Park 2011),
Timed Balance Test (van de Port 2012).

Secondary outcomes

ADL measures

The Barthel Index (Baer 2002; Gordon 2013; Holmgren 2010;
Kim 2016; Kwakkel 1999; Langhammer 2000; Salbach 2004; Van
Vliet 2005), the Canadian Occupational Performance Measure
(Ross 2009), Functional Independence Measure (de Séze 2001),
Frenchay Activity Index (Baer 2002). Three trials used the Barthel
Index scoring out of 20 (Baer 2002; de Seze 2001; Van Vliet 2005),
while the other trials used the scoring out of 100.

Global motor function

Motor Assessment Scale (Baer 2002; Langhammer 2000), Balance
Master System (Tung 2010), Rivermead Gross Function subscale (
Van Vliet 2005), Rivermead Mobility Index (Peurala 2009), Stroke
Impact Scale - social participation subscale (van de Port 2012).

Quality of life/health status measures

Dartmouth Primary Care Cooperative Chart (COOP) (Barreca
2004), Nottingham Health Profile (NHP) (Kwakkel 1999;
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Langhammer 2000), the Short Form-36 (health component)
(Gordon 2013), Stroke Impact Scale (Baer 2002).

Adverse events

Number of falls (Barreca 2004; Holmgren 2010; van de Port 2012)
and other serious and non-serious adverse events (e.g. arrythmias)
(van de Port 2012; Winstein 2016) were measured.

Outcomes used at follow-up

Upper limb outcome measures

We used the following outcomes for Comparisons 2.1.1 and 2.1.2:
Action Research Arm Test (Arya 2012),Time to complete Jeb-
son Taylor Hand Test (Blennerhassett 2004), Sitting Equilibrium
Index (de Séze 2001), Lateral Reach Test - time to return to
quietssitting (Howe 2005), Maximum reach distance (Dean 2007),
Motor Assessment Scale - upper arm (Langhammer 2000;Van
Vliet 2005), Functional test of the hemiparetic upper extremity
(Winstein 2004), Wolf Motor Function Test (Winstein 2016).
Lower limb outcome measures

We used the following outcomes for Comparisons 5.1.1 and 5.1.2:
Upright Equilibrium Index (de Séze 2001), Walking speed v .ch
assistive device (Dean 2000), 10 Metre Walk Test (Dean 20 7)
Berg Balance Scale (Holmgren 2010 - Comparison 5.1.1), Rarti.
Index (Holmgren 2010 - Comparison 5.1.2), Sit to st nd w it
(Howe 2005), Walking speed (Lennon 2009), Functiona Reach
Test (McClellan 2004), 6 Minute Walk Test (Blennc = ~<cett . 104;
Mudge 2009), Comfortable Walk Test (van de ™ -t 2012, and
Motor Assessment Scale - walking (Langhamr er 2 J0; Van Vliet
2005).

Excluded studies

There is a large number of excluded studies described in
Characteristics of excluded studies. Because of the difficulties
in determining whether trial interventions included task-specific
functional repetition, we have attempted to be as transparent as
possible about the basis on which trials were excluded. The reasons
for exclusion were:

e not repetition, or unable to « “termine amount of practice:
five studies;

e comparison group . 2 incluuc. »etitive task practice:
nine studies;

e alternative mect .nts. of aci.on: 10 studies.

We were unable to ob. “n sub-group data relating to stroke patients
in one stud” one. ~gton 1905).

Ongoing <¢udies
There are eleven ongoing studies, where the information available
issuL. -ient to say that the interventions are RTT. Five trials involve
training ‘or standing, balance or sit to stand (Hariohm 2013;
K. -nei 7+ nsky 2013; Kumaran 20105 Stuart 2009; Tanne 2008)
Sev 1 trials involve upper limb task-specific training (Alouche
2010, sosomworth 2013; Dromerick 2014; Oza 2015; Schultz
2012; Turton 2011).

Studies awaiting assessment

Fourteen studies (Baglary 2013; Bhaskar 2009; Brkic 2016; Dean
2015; Eng 2009; Ferrari 2015; Gandhi 2015; Indurkar 2013;
Knox 2014; Kumar 2012; Pandian 2014; Tong 2015; Zhu 2013;
Xu 2012) are awaiting assessment.

Risk of bias in included studies

See Figure 2 and Figure 3.

Repetitive task training for improving functional ability after stroke (Review) 16
Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Figure 2. Risk of bias summary: review authors’ judgements about each risk of bias item for each included
study.
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Figure 3. Risk of bias graph: review authors’ judgements about each risk of bias item presented as
percentages across all included studies.
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Allocation

Random sequence generation was adequate in 14 trials (A. 2201.
Baer 2002; Barreca 2004; Dean 2007; de Seze 2001; Ho. ~gren
2010; Howe 2005; Kwakkel 1999; Mudge 2009; koo °° 9;
Salbach 2004; van de Port 2012; Van Vliet 2007, w, stein 2016).
Allocation concealment was adequate in five tric s (A ra 2012;
Holmgren 2010; Howe 2005; Ross 2009; #ins. '~ 27 16).

Blinding

20 trials reported blinding of thi. v come assessor (Arya 2012;
Barreca 2004; Blennerhassett 2004; . ~n 1997; Dean 2007; de
Seze 2001; Gordon 2013; Holmgren 2010; Howe 2005; Kim
2014;Kim 2016; Langhar -~er 2000; McClellan 2004; Park 2011;
Ross 2009; Tung 2010; va. de Port 2012; Van Vliet 2005;
Winstein 2016; Yen _005,, “owever unblinding occurred in two
trials (Baer 2002; V% nstein 2 16).

Incompic ~ ¢ itcome data

We deemed 25 . s to be at low risk of bias in relation to in-
complete outcome data (Arya 2012; Baer 2002; Barreca 2004;
Blennerhassett 2004; Dean 1997; Dean 2000; Dean 2007; de
Séze 2001; Holmgren 2010; Howe 2005; Kim 2012; Kim 2016;
Kwakkel 1999; Langhammer 2000; Lennon 2009; McClellan
2004; Mudge 2009; Peurala 2009; Ross 2009; Salbach 2004;
Turton 1990; van de Port 2012; Winstein 2004; Winstein 2016;
Yen 2005).

Selective reporting

There were no study protocols available for any of the included
trials to allow us to make a judgement of low risk of bias in rela-
tion to selective reporting with the exception of one recent trial
(Winstein 2016) . All primary measures were not reported in five
studies (Lennon 2009; Peurala 2009; van de Port 2012; Van Vliet
2005; Winstein 2016).

Other potential sources of bias

To detect systematic differences in care provided to participants in
comparison groups other than the intervention under investiga-
tion, trials were assessed to determine whether groups were treated
equally. In 15 studies participants in the intervention group re-
ceived additional hours of therapy (Baer 2002; Frimpong 2014;
Holmgren 2010; Howe 2005; Kim 2012; Kim 2014; Kim 2016;
Park 2011; Peurala 2009; Ross 2009; Song 2015; Tung 2010;
Turton 1990; van de Port 2012; Winstein 2004).

There is some evidence of baseline imbalance in 10 trials (de Séze
2001; Dean 2000; Dean 2007; Kim 2012; Langhammer 2000;
Lennon 2009; Tung 2010; Turton 1990; van de Port 2012; Van
Vliet 2005); in one trial (van de Port 2012) analyses were adjusted

for covariates at baseline.

Effects of interventions

See: Summary of findings for the main comparison
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Primary outcomes

Results are presented for (1) upper limb and (2) lower limb out-
comes. All results are post therapy, except for Langhammer 2000,
which is three months post stroke, and Van Vliet 2005, which
is three months post baseline. We were not able to obtain data
suitable for pooling from Baer 2002 and Song 2015.

Upper limb function: post treatment

Results are presented for (1) arm function, (2) hand function, and
(3) sitting balance and reach.

Comparison 01.01: Arm function

Eleven trials (Arya 2012; Blennerhassett 2004a; Kwakkel 1999b;
Langhammer 2000; Ross 2009; Salbach 2004b; Turton 1990; Van
Vliet 2005; Winstein 2004; Winstein 2016; Yen 2005) recruiting
844 participants measured arm function. Data were available for
88.7% (N =749) of participants. The impact of functional training
on upper limb function post therapy overall indicated a statistically
significant effect favouring the treatment group: SMD 0.25, 95%
CI 0.01 to 0.49 (Analysis 1.1, GRADE: low quality).

Comparison 01.02: Hand function

Eight trials (Arya 2012; Blennerhassett 2004a; Langh mmer
2000; Ross 2009; Salbach 2004b; Turton 1990; Van, .=~ =~ 05;
Winstein 2016) recruiting 701 participants me su.. "hand func-
tion. Data were available for 88.3% (N =619) fpz dcif nts. The
impact of functional training on hand fu' ctic  was - atistically
significant favouring the treatment grov., - SMD 0.25, 95% CI

0.00 to 0.51 (Analysis 1.2, GRAI ... v qua. ).

Comparison 01.03: Sitting balan. ‘-each

Six trials (de Séze 2001; D=an 1997; Dean 2007; Howe 2005;
Langhammer 2000; Van ™/iet 2005), recruiting 268 participants
measured sitting balance or 1. tional reach. Data were available
for82.8% (N =222) pai. ‘oans. There was some heterogeneity
of treatment effects T2 = 48 ), although not sufficient to merit
the use of 2 andom-c "+ .pproach. The impact of functional
training ¢ . sitting valance and reach was statistically significant:
SMD 0.2¢. 259, CI 0.01 to 0.55 (Analysis 1.3, GRADE: low
quality).

Upper limb function: follow up

Comparison 02.01: All outcomes

(1) Under six months post treatment

Three trials (Arya 2012; de Seze 2001; Howe 2005) recruiting
158 participants measured some aspect of upper limb function
for retention effects of RTT interventions under six months post
treatment. Data were available for 96.8% (N = 153) of partici-
pants. There was a large effect s* = which was statistically signifi-

cant: SMD 0.92, 95% CI 0.58 to 26 (Analysis 2.1).

(2) Between six and 2z .. ~uths ,ost treatment

Six trials (Blennerhc  -tt 20044, Dean 2007; Langhammer 2000;
Van Vliet 207 "inste. 2004; Winstein 2016 ) recruiting 505
participar s measure. arm function for retention effects of RTT
intervent »ns betweer six and 12 months post treatment. Data
wereavaile 'efor81.7 /o (N =412) of participants. Results showed
no effect of tréa....cnt: SMD 0.10, 95% CI-0.09 to 0.30. (Analysis
2.1)

Up, =r limo function: subgroup analyses

C. mparison 03.01: Dosage of task practice

srials were classified according to whether they provided 0 to 20
hours of therapy (nine trials), or more than 20 hours of therapy
(six trials). The difference between groups did not reach statistical
significance (chi squared = 0.39, df = 1, P = 0.53). (Analysis 3.1).

Comparison 03.02: Time since stroke

Trials were classified according to whether they recruited within
15 days post stroke (four trials), 16 days to 6 months post stroke
(seven trials), or more than six months post stroke (four trials). The
difference between the groups did not reach statistical significance

(chi squared = 1.16, df = 2, P = 0.56)(Analysis 3.2).

Comparison 03.03: Type of intervention

Trials were classified according to whether they were whole therapy
approaches (three trials), mixed task training (eight trials), or single
task training (four trials). The difference between the groups did
not reach statistical significance (chi squared = 4.01, df = 2, P =
0.13)(Analysis 3.3).

Lower limb function: post treatment

Results are presented for (1) walking distance, (2) walking speed,
(3) functional ambulation, (4) sit-to-stand, (5) lower limb func-
tion and (6) standing balance/reach. All results are post therapy,
except for Langhammer 2000, which is three months post stroke,
and Van Vliet 2005, which is three months post baseline.
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Comparison 04.01: Walking distance: change from baseline

Nine trials (Blennerhassett 2004b; Dean 2000; Gordon 2013; Kim
2014; Kim 2016; Mudge 2009; Park 2011; Salbach 2004a; van de
Port 2012) recruiting 638 participants measured walking distance.
Data were available for 95.6% (N = 610) of participants. Change
from baseline scores are presented. Using a random-effects model
because of significant heterogeneity in treatment effects, results
were statistically significant: MD 34.80, 95% CI 18.19 to 51.41
(Analysis 4.1, GRADE: moderate quality). In effect, participants
in the experimental groups could walk on average 35 metres further
in six minutes than those in the control groups.

Comparison 04.02: Walking speed

Twelve trials (Dean 1997; Dean 2000; Dean 2007;Frimpong

2014; Kim 2014; Kwakkel 1999a; Lennon 2009; Olawale 2011;
Park 2011; Salbach 2004a; van de Port 2012; Van Vliet 2005)
recruiting 748 participants measured walking speed, with data
available for 91.6% (N = 685) of participants. Results were not
statistically significant: SMD 0.39, 95% CI -0.02 to 0.79 (Analysis
4.2, GRADE: low quality).

Comparison 04.03: Functional ambulation

Eight trials (de Séze 2001; Frimpong 2014; Kwakker 1999a;
Langhammer 2000; McClellan 2004; Park 2011 ~n dc Port
2012; Van Vliet 2005) recruiting 592 participant= -easured runc-
tional ambulation, with data available for 88.7" o (N - 525) of par-
ticipants. Results indicated a statistically signi ~ .t eff ct: SMD
0.35,95% CI0.04 t0 0.66 (Analysis 4.3, (- RADE: ... ouerate qual-
ity).

Comparison 04.04: Sit-to-stand: , -t treatment/change from
baseline

Seven trials (Barreca 207 “ Blennerhassett 2004b; Dean 2000;
Howe 2005; Langhammer 2v ?: Salbach 2004a; Van Vliet 2005)
recruiting a total of ,97 | ricipants included a measure of sit-
to-stand, with data ‘wailable ‘or 87% (N = 346). Results were
significant ¢ erall: SM. 227,95% CI0.13 t0 0.56 (Analysis 4.4).

Comparison 04.. -~ Lower limb functional measures

Five trials (Blennerhassett 2004b; Dean 2000; Langhammer 2000;
van de Port 2012; Van Vliet 2005) recruiting 473 participants
included a measure of lower limb function, with data available for
88.6% (N = 419) of participants. Results overall showed a small
but statistically significant effect size: SMD 0.29, 95% CI 0.10 to
0.48 (Analysis 4.5, GRADE: low quality).

Comparison 04.06: Standing balance/reach

Nine trials (de Seze 2001; Holmgren 2010; Kim 2012; Kim 2016;
McClellan 2004; Park 2011; Salbach 2004a; Tung 2010; van de
Port 2012) recruiting 520 participants measured standing balance
or functional reach, with data available for 96.9% (N = 504).
Results showed a small but statist -ally significant effect size: SMD
0.24, 95% CI 0.07 to 0.42 (Analy. s 4.6).

Lower limb function:  ow u,

Compari sn 05.01: ! outcomes

(1) U der six months post treatment

I =it (de Séze 2001; Dean 20005 Holmgren 2010; Howe
20¢7; Lenon 2009; McClellan 2004; Mudge 2009; van de Port
2.2 =cruiting 496 participants measured some aspect of lower
iimb function for retention effects of RTT interventions under
siz months post treatment. Data were available for 95.0% (N =
/1) of participants. Effects across trials were homogeneous (I* =
6%). Results showed a moderate effect size which was statistically
significant: SMD 0.34, 95% CI 0.16 to 0.52 (Analysis 5.1).

(2) Between six to 12 months post treatment

Six trials (Blennerhassett 2004b; Dean 2007; Holmgren 2010;
Langhammer 2000; Lennon 2009; Van Vliet 2005) recruiting 318
participants measured some aspect of lower limb function for re-
tention effects of RTT interventions between six to 12 months
post treatment. Data were available for 85.9% (N = 273) of par-
ticipants. Results showed no treatment effect: SMD 0.06, 95% CI
-0.18 t0 0.31 (Analysis 5.1).

Lower limb function: subgroup analyses

Comparison 06.01: Dosage of task practice

Eight trials providing more than 20 hours of task practice showed
a moderate, statistically significant effect size: SMD 0.33, 95%
CI 0.16 to 0.50. There was a small, statistically significant effect
from 16 trials providing 20 hours training or less: SMD 0.39, 95%
CI 0.07 to 0.71. However, the difference in effects between these
subgroups was not statistically significant (chi squared = 0.08, df
=1,P =0.77) (Analysis 6.1).
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Comparison 06.02: Time since stroke

The analysis suggests that size of the effect on lower limb function
is the same whether recruitment to training is within 15 days post
stroke (five trials): SMD 0.16, 95% CI -0.15 to 0.46, from 15 days
to six months of stroke (nine trials): SMD 0.52, 95% CI -0.03
to 1.07, or more than six months post stroke (ten trials): SMD
0.41, 95% CI 0.21 to 0.60. There was no statistically significant
difference between subgroups (chi squared = 2.29, df = 2, P =
0.32) (Analysis 6.2).

Comparison 06.03: Type of intervention

Results for single task (five trials): SMD 0.07, 95% CI -0.42 to
0.55, and whole therapy approaches (two trials): SMD 0.10, 95%
CI -0.24 to 0.43 were not statistically significant . Mixed training
(17 trials) had a moderate and statistically significant effect: SMD
0.42, 95% CI 0.17 to 0.67. There was no statistically significant
difference between subgroups (chi squared = 3.16, df = 2, P =
0.21) (Analysis 6.3).

Secondary outcomes

Results are presented for (1) ADL function, (2) global motor f nc-
tion, (3) quality of life/health status, and (3) adverse ever*s.

Comparison 07.01: ADL function

Eleven intervention-control pairs (de Séze 2007, ~~rdon 2013;
Holmgren 2010; Kim 2016; Kwakkel 1999 ; K- akk ' 1999b;
Langhammer 2000; Ross 2009; Salbach 2704,  salba a 2004b;
Van Vliet 2005), recruiting a total of 3 participants, used a
> data milable for 85.5%

1e combined results for

measure of activities of daily livin-

(N = 527). Kwakkel 1999 cor prises
the upper and lower limb tra ‘ng ¢ oups compared against a
splint control group, based on the . mption that effect sizes are
similar for the two intervention-control | airs. The data presented
for Salbach 2004 are the re alts for the lower limb training group
compared against the uppe. “mb training attention control group
(Salbach 2004a). Ove " -=suli. “adicated a small effect size that
was statistically sigi ficant: < MD 0.28, 95% CI 0.10 to 0.45 (
Analysis 7.1)

Comparison 02: Global motor function

Five trials (Kim 2014; Langhammer 2000; Peurala 2009; Tung
2010; Van Vliet 2005), recruiting a total of 269 participants mea-
sured global motor function. Results were available for 82.5% (N
= 222) of participants and indicated a small to moderate effect
size; this was statistically significant: SMD 0.38, 95% CI 0.11 to
0.65 (Analysis 7.2). There were too few trials to undertake planned
subgroup analyses for global functional outcomes.

Comparison 07.03: Quality of life/health status

Four intervention-control pairs (Barreca 2004; Gordon 2013;
Kwakkel 1999; Langhammer 2000) recruiting 305 participants
used a measure of quality of life or health status, with data available
for 86.6% (N = 264). All results are post therapy except Kwakkel
1999, which was measured at 2¢ weeks. There was a small effect
size, which was statistically signific nt: SMD 0.28, 95% CI 0.04
t0 0.53 (Analysis 7.3).

Adverse events

One trial of sit-to-si. 1 training (Barreca 2004) presented data for
the number ... inter. ~tion group 3/25 (12%) versus control
group 4/7, (17.4%), DR 0.65, 95% CI 0.13 to 3.27. In one trial
of an int 1sive lower | nb exercise programme (Holmgren 2010)
11 subject. -~ total fe duringstudy (32%), five in the intervention
group and six 1. we attention control group. Fall frequency was
repo. =d as 1.35 falls per person per year. Three subjects in each
group | '8%) fell more than once; the most falls for any single
st Moo s six. In the FIT-Stroke trial (van de Port 2012), 29 falls
werc veported in the circuit training group and 26 in the usual
phy.-
renorted in the circuit training group: one participant fell and

serapy group (p=0.93). Two serious adverse events were

c¢ usulted a GP and one patient experienced arrhythmias during
Jne session.

In one trial of an upper limb intervention (Winstein 2016) there
were 168 serious adverse events involving 109 participants. The
most common were hospitalisation (n=143, 25% of randomised
participants) and recurrent stroke (n=42, 9% of randomised par-
ticipants). Adverse events were not presented by trial arm.

Two trials narratively reported no adverse effects (de Seze 2001;
McClellan 2004). In Salbach 2004, intervention-related reasons
for withdrawal that could be interpreted as adverse events included
one participant out of 47 in a mobility training group who ex-
perienced the onset of groin pain. Four participants also fell dur-
ing the mobility intervention but did not suffer injury and con-
tinued to participate in the group. Two falls also occurred dur-
ing evaluation. No other trials reported intervention-related rea-
sons for withdrawal, however one study (Mudge 2009) reported a
withdrawal due to “disinterest” in the intervention group and one
withdrawal who did not like the group sessions in the comparison

group.

Sensitivity analyses

W carried out planned sensitivity analysis to investigate including
the following.

Studies with adequate allocation concealment (i.e. removing
studies with high or unclear risk of bias for allocation

concealment)
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The significance of post-treatment results was affected for Com-
parison 1.1 Arm function (removing eight studies, Blennerhassett
2004a; Kwakkel 1999b; Langhammer 2000; Salbach 2004b;
Turton 1990; Van Vliet 2005; Winstein 2004; Yen 2005) (SMD
0.38,95% CI-0.40 to 1.15), and Comparison 1.2 Hand function
(removing five studies, Blennerhassett 2004a; Langhammer 2000;
Salbach 2004b; Turton 1990; Van Vliet 2005) (SMD 0.38, 95%
CI-0.22 t0 0.98).

Sensitivity analysis was not possible for the following primary
outcomes as one or no studies had adequate allocation conceal-
ment: sitting balance/reach, walking distance, walking speed, func-
tional ambulation, sit to stand, lower limb functional measures
and standing balance/reach.

Studies with an attention control comparison (i.e. removing
studies with a usual care comparison)

The significance of post-treatment results was affected for Com-
parison 1.1 Arm function (removing eight studies, Arya 2012;
Langhammer 2000; Ross 2009; Turton 1990; Van Vliet 2005;
Winstein 2004; Winstein 2016; Yen 2005) (SMD 0.17, 95% CI -
0.16 t0 0.49), Comparison 1.2 Hand function (removing six stud-
ies, Arya 2012; Langhammer 2000; Ross 2009; Turton 1990; V...
Vliet 2005; Winstein 2016) (SMD 0.19, 95% CI -0.17 to 0. 5),
Comparison 4.3 Functional ambulation (removing six studies, -
Séze 2001; Frimpong 2014; Langhammer 2000; Park 201, -an
de Port 2012; Van Vliet 2005) (SMD 0.19,95% CI-0.72. 1.10,,
Comparison 4.5 Lower limb functional measures (x>moving “hree
studies, Langhammer 2000; van de Port 2012; Van Vlier = 05)
(SMD 0.60, 95% CI -0.05 to 1.25) and Corr saris' .1 4.6 Stand-
ing balance/reach (removing six studies, de Se. 27 91; ¥ m 2012;
Kim 2016; Park 2011; Tung 2010; van de . ort2v. > uMD 0.21,
95% CI -0.12 to 0.54).

Results were not affected for C mpa on 1._ Sitting balance/
reach, Comparison 4.1 Walkir distan< ., Comparison 4.2 Walk-
ing speed and Comparison 4.4 >, = .tand.

Studies with no addition: therapy time (i.e. removing
studies with additional th. -~oy time)

The significance of r ust-.. ~tme..c results was affected for Com-
parison 1.3 Sitting balances :ach (removing one study, Howe
2005) (SMI” 0.28,9- “ CI. .01 t0 0.57), Comparison 4.3 Func-
tional am ulation .emoving three studies, Frimpong 2014; Park
2011; var, = P .t 2012) (SMD 0.25, 95% CI -0.03 to 0.54),
Comparison 4.. Tower limb functional measures (removing one
study, van de Port 012) (SMD 0.20, 95% CI -0.10 to 0.50) and
Comparison 4.6 Standing balance/reach (removing six studies,
Holmgren 2010; Kim 2012; Kim 2016; Park 2011; Tung 2010;
van de Port 2012) (SMD 0.29, 95% CI -0.06 to 0.63).

Results were not affected for Comparison 1.1 Arm function, Com-
parison 1.2 Hand function, Comparison 4.1 Walking distance,
Comparison 4.2 Walking speed and Comparison 4.4 Sit to stand

Studies where the intervention was delivered at an individual
level (i.e. removing studies delivered at a group level)

The significance of post-treatment results was affected for Com-
parison 4.3 Functional ambulation (removing two studies,
Frimpong 2014; van de Port 2012) (SMD 0.24, 95% CI -0.01 to
0.48) and Comparison 4.5 Low r limb functional measures (re-
moving three studies, Blennerhass -t 2004b; Dean 2000; van de
Port 2012) (SMD 0.0 95¢° T -0.. 4 to 0.43).

Results were not affectea ">+ Compar, »n 4.1 Walking distance,
Comparison 4.2 Walkire spec. »nd Cor .parison 4.6 Sit to stand.

DISCJSSI.'N

Summary o1 main results

U oe. ' b function/sitting balance

There was evidence for the effectiveness of RT'T on arm function
(SMD 0.25, 95% CI 0.01 to 0.49; GRADE: low quality), hand
fu' ction (SMD 0.25, 95% CI 0.00 to 0.51; GRADE: low quality),
a' d sitting balance/functional reach (SMD 0.28, 95% CI 0.01
to 0.55). There is evidence the effect was maintained up to six
months post-therapy (SMD 0.92, 95% CI 0.58 to 1.26) but not
between six months and one year post-therapy (SMD 0.10, 95%
CI-0.09 to 0.30). Treatment effects were not modified by dosage
of task practice, type of intervention or time since stroke.

Results for arm and hand function are no longer significant when
studies with unclear or poor allocation concealment are removed
from the analysis; removing studies with a usual care comparison
also changes the direction of significance. Results for sitting bal-
ance/reach are no longer significant when one study with addi-
tional therapy time is removed.

One study (Arya 2012) appears to be an outlier, with a much larger
treatment effect on arm function than other studies in the com-
parison. This may be explained the inclusion of participants with
less severe stroke (National Institute of Health Stroke Scale score <
14) and participants able to participate in “intensive exercise”. The
study also reported received intensity of intervention (around 55
minutes per session for the intervention group); this information
was rarely reported and it is therefore uncertain whether the spec-
ified level of intervention was achieved in the majority of studies.

Lower limb function/standing balance

There was evidence for a statistically significant small to moderate
impact of RTT training on walking distance (MD 34.80, 95% CI
18.19 to 51.41; GRADE: moderate quality), sit-to-stand (Stan-
dardised effect 0.35, 95% CI 0.13 to 0.56) and functional am-
bulation (SMD 0.35, 95% CI 0.04 to 0.66; GRADE: moderate
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quality). There was also evidence of effect on lower limb func-
tional measures (SMD 0.29, 95% CI 0.10 to 0.48; GRADE: low
quality), and standing balance/reach (SMD 0.24, 95% CI 0.07
to 0.42). Results at follow up were statistically significant at up
to six months post therapy (SMD 0.34, 95% CI 0.16 to 0.52),
but not up to one year post therapy (SMD 0.06, 95% CI -0.18 to
0.31). There is no evidence to suggest task training is more effec-
tive if delivered within 15 days, between 16 days and six months or
more than six months after stroke. Effects of larger versus smaller
amounts of training also did not reach statistical significance (P
= 0.77); type of training (whole therapy, mixed training or single
task training) also did not reach statistical significance (P = 0.21),
however the sample size for single task training (112) and whole
therapy (138) was comparatively small.

Results for functional ambulation, lower limb functional measures
and standing balance/reach are no longer significant when studies
with a usual care comparison are removed. Removing studies with
additional therapy time changes changes results to non-signifi-
cant for functional ambulation, lower limb functional measures
and standing balance/reach. Results for functional ambulation and
lower limb functional measures also become non-significant when
studies delivering the intervention in a group setting are removed.
One recent study (Frimpong 2014) appears to be an outlier, v .ch
a larger effect on walking speed and functional ambulation ar
other studies in these comparisons. Possible explanatior cou.
be the small sample size (20 participants in total) and  or s. vy
quality: insufficient details were provided for all Risk of . ‘as ele-
ments. Removing this study from the analysis does  ~han, - the
direction of statistical significance in either com= “<on.

Secondary outcomes

For the five trials (Kim 2014; Lane*~mme. Y000; Peurala 2009;
Tung 2010; Van Vliet 2005) us’ug glo al motc. function mea-
sures, there was a small effec’ ~n gloF .t motor function (SMD
0.38, 95% CI 0.11 to 0.65). The  vas a small, statistically sig-
nificant effect on activities of daily iy 2 (SMD 0.28, 95% CI
0.10 to 0.45) and perceptic s of quality of life/health status (SMD
0.28,95% CI1 0.04 t0 0.5_"

certain of the risk of advarse ¢. ~ts..

There was insufficient evidence to be

Overall - ompl-te.._ss and applicability of
eviden -

The included < Is were clinically diverse in focus and there are
gaps in the evidence base, particularly for people who are more
than six months post stroke. Only four trials have evaluated the
impact of RTT on upper limb function in people more than six
months post-stroke: three trials for 20 hours or less (Dean 1997;
Mudge 2009; Salbach 2004b), and two for more than 20 hours
(Ross 2009; Yen 2005). Only five trials have evaluated the impact
of more than 20 hours of RTT on upper limb function in people

zero to six months post stroke (Arya 2012; Kwakkel 1999b; Turton
1990; Winstein 2016). More trials have focused on the impact of
RTT on lower limb function, but here there are also gaps in the
evidence, with only six trials evaluating more than 20 hours lower
limb training in people zero to six months post stroke (Holmgren
2010; Kim 2016; Kwakkel 19992+ McClellan 2004; Peurala 2009;
van de Port 2012 ).

Although we were unable t~ classit, participants into more dis-
abled or less disabled pai. -ipant suc,. 1ps, the Characteristics of
included studies table illustr - the wie > range of disability lev-
els of the participant’ win. "~ the .ncluaed trials. However, many
of the trials had in<"

minimum ar” -oximc - levels of ability, motivation to partic-

sion crite ia specifying either minimum, or

ipate, and ubility t¢ 'nderstand instruction. The evidence pro-
vided by e review th efore appears to be widely applicable, per-
haps with he excepti’ a of very severely disabled people with lit-
tle postural cc " or voluntary movement, those with very mild
defic’ts, and those with severe communication difficulties. Seven
trials ¢ ¢ of the 33 included studies reported stroke sub-type us-
i « %= C fordshire Community Stroke Project classification tool
(Ba ~fora 1991)(Howe 2005; Holmgren 2010; Kwakkel 1999;
Lo < 2009; Ross 2009; van de Port 2012; Van Vliet 2005)
The acceptability and safety of RTT to all types of participants
is nclear. While there were few adverse effects reported overall,
+".e lack of formal reporting means this finding is inconclusive.
Of the information provided about reasons for drop outs in the
trials, the most frequent cause was physical illness, and only a very
small proportion of those participating dropped out for physical
reasons that might have been related to the intervention. There
were also a small number of participants who were lost to follow
up for reasons related to compliance or treatment preference.
Information about recruitment was not often provided but, of
those that did provide information, a large trial recruiting inpa-
tients early after stroke had a relatively low number of refusals
to participate (for example, Kwakkel 1999 had four out of 101
participants who did not give consent), while a trial recruiting in
the community after rehabilitation had high numbers of refusal
of the intervention (Salbach 2004a had 73% refusal). It may be
that some forms of intervention are less acceptable, or that inter-
ventions only appeal to a subset of stroke survivors, particularly if
travel is involved.

We were unable to reach any conclusions about the impact of
numbers of repetitions as a measure of the intensity of practice, as
this information was rarely provided. The amount of task practice
is therefore a measure of the intervention sessions’ duration rather
than the amount of time spent doing repetitive task practice or
the number of repetitions.

We were also unable to comment on the resource implications
of different sites of treatment, therapist-delivered versus self-de-
livered interventions, or group versus individual delivery, as there
were too few trials for comparison. However, the presence of three
trials involving self-delivery in the home environment (Holmgren
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2010 (last week of the intervention only); McClellan 2004; Turton
1990), and six trials involving group delivery of task-specific train-
ing (Barreca 2004; Blennerhassett 2004; Dean 2000; Kim 2012;
Mudge 2009; van de Port 2012), suggest that these modes of deliv-
ery are feasible. The two studies that collected information showed
generally high levels of satisfaction with the programme (Barreca
2004; Dean 2000). Attendance levels at community programmes
were also very good, suggesting that these training programmes
were well received by those who chose to participate.

Our review aimed to assess whether RT'T alone leads to functional
gains in the absence of other mechanisms of action. However, it
could be argued that RTT as an intervention necessarily includes
some additional mechanisms, For example, many of the trials re-
ferred to motor learning principles as the basis for the intervention.
This approach involves a much more complex set of principles
than just task-specific repetition, including targeting to individual
needs, task variation and particular forms of feedback. Inclusion
of these trials in the review suggests reducing motor learning or
movement science therapies to their lowest common denomina-
tor, but even those trials which did not claim a basis in such ap-
proaches often also included aspects of active learning, task shap-
ing, feedback, or individualisation of treatment.

Our definition of RTT, and subsequent decisions about study .-
clusion, have consequences for the applicability of the evide ce
We excluded trials when the repetition described appear < to «
primarily for strength or endurance training, for examj "= cyc ‘ng
or gait training, and when the type of training appeared ¢ vorcea
from the functional aim, for example backward we" ">~ tra. ing,
slot machines, or computer games. By the excl= "~n of trius of
what could be defined as ’pre-functional” type . of  .ovement, we
will effectively have excluded a group of peo} - vho ¢ .nnot yet
participate in functional movement. Th~ :ame cu...cquence ap-
plies to the exclusion of trials with = '~rge ¢. nent of passive and
active-assisted movement.

Since the publication of the ¢ ~inal ' iew repetitive task train-
ing has become an established inte.  .tion tested in rehabilitation
trials. The quality of reporting of repeti. = task training interven-
tions has also greatly impr¢ ed. As a consequence it is likely that
new studies included in ti.  1pdate will more closely resemble the
of RTT than those included in

inclusion criteria and ~~Anitic
the original review.

Quality o. ' «e evidence

Poor reporting, parucularly in the eatlier studies, meant the overall
risk of bias was unclear for many studies: only eight out of the 33
trials had adequate allocation concealment, however 22 studies had
blinded outcome assessment. Many of the trials were small, with
21 trials having less than 50 participants. The inclusion of pilot and
feasibility trials (five studies) suggests many were not powered to
detectadifference between intervention groups. Eleven studies not

described as pilot or feasibility trials reported a power calculation;
in a further 13 studies this was not reported.

Potential biases in th~ vevic v process

When the review was beiny '=signed, a. early decision was made
to consider the effect - "™ TT o. pper and lower limb function
outcomes separatelv, as we «. nght that there might be a differ-
ential impact. The re. s of the review support this decision, al-
though the _are «.  disac antages. Firstly, we are unable to give
an overal' :ffectestim. = for RTT, although considering the differ-
ent inter ntions and ' ojectives of upper and lower limb training
this may nc have } en a clinically meaningful figure. Secondly,
subgroup analyses are smaller, and therefore less well powered than
they . ould have been if all trials had been combined. As the num-
bor of st dies reported in the subgroup analyses are small, the re-
su. s sne be treated with caution.

Our . ~ajor focus in this review was impact on task-specific func-
tion. 1. practice, we excluded a large number of studies on the ba-
sie that we did not judge the outcomes to be functional, or the in-
te vention to be task-specific. We have also included studies where
our interpretation of the intervention was that repetition of func-
tional movement was a major mechanism of action (for example,
de Seze 2001). Whether balance training is truly ’functional’ is
also a matter of interpretation.

Although interventions were often well described, it was some-
times difficult to estimate the relative intensity of treatment, espe-
cially within mixed interventions. Information on the number of
repetitions was rarely available. This potentially means that the re-
view is investigating the impact of functional task specificity rather
more than the element of repetition. Our decision was to include
trials if we could clearly identify the amount of practice.

The included trials used a wide range of outcome measures,
methodologies and time intervals for follow up making summary
statistics difficult. We made strenuous efforts to obtain data suit-
able for pooling for each outcome, but sometimes these were not
available, and the method of pooling less than optimum, such
as the use of standardised mean difference for walking speed. It
would have been better to use outcome changes compared to base-
line, especially for analyses with smaller numbers of participants,
but these were also not available across trials. We also generally
used fixed-effect analyses, which some might criticise due to the
presence of some clinical heterogeneity in the treatments and trials
combined.

The subgroup analysis of trial design (that s, attention control ver-
sus usual care control) did reach statistical significance (P = 0.88).
However, maintaining the upper and lower limb trials separately
meant that further subdivision into type of comparison group was
not feasible.
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Agreements and disagreements with other
studies or reviews

In contrast to the original review which found no evidence of sig-
nificant benefit from repetitive task training of the upper limb, this
update suggests significant benefit both on arm and hand func-
tion, with benefits sustained at short-term follow-up (up to six
months post-intervention). However, studies were heterogeneous
(I? 58% and 54% for arm and hand function respectively) Repet-
itive task training of the lower limb found significant benefit on
all primary and secondary outcome measures with the exception
of walking speed. This is in line with recent reviews on physical
therapy (Verbeek 2014) and interventions directed at motor re-
covery after stroke (Langhorne 2009).

Treatment effects of longer versus shorter amounts of training did
not reach statistical significance for the upper limb, suggesting re-
sults are not moderated by the amount of practice. Upper limb
findings do not support a recent review and meta-analysis of phys-
ical therapy post-stroke (Verbeek 2014) suggesting high-intensity
practice (specifically an additional 17 hours therapy time over 10
weeks) is necessary for functional benefit. Findings also do not
support the identified dose-response relationship between amount
of therapy and improved outcome for upper limb training four-
in Kwakkel 2004.

For the lower limb, the effect of more than 20 hours of t sk traii ~'
was greater than that of 0 to 20 hours training, but the di.. ~encc
between sub-groups was not significant.(P = 0.77), cc trary
the findings of Van der Lee 2001, where more than 20 ho. s was
found to be preferable to up to 20 hours of trainmg. * = ent
review of physical therapy approaches (Polloc’ -v. ‘a) similarly
concluded that in relation to the dose of inte ver .on, ubgroup
analysis revealed a dose of 30 to 60 minutc per v de'.vered five
to seven days per week was effective in tc s of independence in
activities of daily living. . Results "o.. “ubgre - analysis suggest
further research into the dose-r .ponse : lationship in lower limb
interventions should be a prior.

There were small positive effects on', ~bal motor function, activ-
ities of daily living and functional ambu.ation. Even though the
amount of change is smali the clinical benefit of the change in
activities of daily living is 1. -ly to be meaningful in relation to
quality of life (Van E- .. =" 4).

In those studies tha did shov a benefit and provided later assess-
ments, impr sement. + the  ad of training were evident in both
upper and ower li" b function up to six months post-treatment
~nd

lated to charac. “istics of the participants, the intensity of training

but not L ¢ is unclear from this review whether this is re-
or the degree of in. jrovement required before detectable change
was noted.

Evidence from this review does not support the suggestion that
earlier provision of treatment results in greater functional improve-
ment. Improvement in function was possible even in the later
stages of recovery (Page 2004).

In a review of physiotherapy treatments after stroke (Pollock

2014a) it is suggested that research should be conducted to deter-
mine the efficacy of clearly described individual techniques and
task-specific treatments. Clear definition of individual techniques
still remains a challenge but this review suggests that focussing
on specific treatments is possible; there are now taxonomies for
grouping such interventions (e.g Pollock 2014). Readers may not
agree with some of our classifica 'on of studies, but the review
group compared all interver+ions in letail to make these difficult
decisions.

The mechanisms of action 1c ~onsible »r any lower limb func-
tional gain are still un’ sear. " fany of the interventions were mixed,
and while all cont:" =d repeti..on and functional practice, they
could also in' = ele.. nts of endurance or strength training.
However, e review € treadmill training (Mehrholz 2014) found
people af >r stroke wh  receive treadmill training with or without
body weig +support - e not more likely to improve their ability to
compared with people after stroke not receiv-

walk indepennc 7,
ing teadmill training, but there may be improvement in walking
speed . ~d walking endurance. Results of a recent review of robot-
« « ' rhe py on arm function (Mehrholz 2015b) found moder-
ate uality evidence that robotics may be effective in improving
up, o ‘mb impairment and ADL outcomes. However, robotics
may not be more beneficial than conventional therapy at the same
dc¢ e. Given that repetition is a major mechanism of action in
! sth treadmill and robotics, this would suggest that reflecting real-
world task complexity in training is a significant factor. However,
other potential mechanisms of action are also implicit in some of
the trial interventions, such as self-efficacy, task-novelty and mo-
tivation to participate in the interventions delivered in a group

setting.

AUTHORS’ CONCLUSIONS

Implications for practice

The results of this review provide low or moderate quality evidence
to validate the general principle that repetitive, task-specific train-
ing for lower limbs can result in functional gain when compared
against other forms of usual care or attention control. There is low
quality evidence of improvement in arm and hand function fol-
lowing repetitive task training of the upper limb. Effects for both
upper and lower limb appear to be sustained up to six months
post-treatment. Some caution is needed in interpreting the lack
of evidence of adverse effects, as few trials specifically monitored
these as an outcome. If task-specific training is used in clinical
practice, adverse effects should be monitored.

Implications for research

Further primary research should be directed towards exploration
of the amount of lower limb task training actually performed, as

Repetitive task training for improving functional ability after stroke (Review) 25
Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



opposed to the length of the therapy session, and include num-
ber of repetitions, and how to maintain functional gain after six
months post-treatment. It is unclear whether task training accel-
erates recovery or simply improves performance for a finite time
interval. This review provided some evidence of a treatment ef-
fect for upper limb function, although, with the exception of two
studies (Arya 2012; Winstein 2016), sample sizes were small. The
conclusion of this review about evidence for efficacy of task train-
ing for arm function is therefore tentative. More intensive therapy
(over 20 hours) does not appear to be more effective for either the
upper or lower limb.

There were insufficient trials included in the review to evaluate
the efficacy and cost-effectiveness of different intervention deliv-
ery methods for repetitive task training, such as group training,
or practice in the home environment. Further randomised con-
trolled trials should evaluate practical ways of delivering repetitive
task training interventions. In particular, the acceptability of cir-
cuit type training interventions in community settings needs to
be evaluated. Further research should also address practical ways
of maintaining post-therapy functional gain beyond six months.
Future trials should be powered to detect cost-effectiveness as well
as clinical effect, and should include a quality of life measur  as

one of the outcomes.

We were unable to investigate the impact on people o. ifferc «
levels of pre-intervention disability, because of the wide 1. rge of
baseline measures used. Analyses of this type woula v ™ =i, ted

by the inclusion in trials of baseline data using a common measure,
such as the Barthel Index, which can be related to population
norms dependent on time since stroke.

This review did not compare repetitive functional task training
against other interventions not currently viewed as a component
of usual care. Future updates ¢ this review are likely to com-
pare repetitive task training against ther interventions (for exam-
ple resistance training; ons.. inc ced movement therapy or
robotics), or in combinatio.. -ithother1 terventions (e.g. strength
training) rather than P77 agaw. ~ “usur . care”. The definition of
repetitive task trainin ; will 1. revisiting prior to further updates
of this review in orac <o ensure it remains clinically meaningful
and disting' ouac. rom  her interventions (for example tread-

mill train 1g, Mehrhe - 2014).
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CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Arya 2012

Methods An assessor-blinded, multi-centre randomised « ~trollea .. n

Participants India
Participants were recruited from an inpati. - neurolo,y ward and occupational therapy
unit of a rehabilitation institute. Da== “recru. nent not reported
103 participants: 51 RTT, 52 cor .rol
Inclusion criteria: first episode »f unilateral stroke with hemiparesis, 4 to 24 weeks
post stroke, functional ambulatic  classificar on level I and above, ability to understand
instructions (Hindi Mental State Exa.. ©  _.on > 24), National Institute of Health Stroke
Scale score < 14, able to cop~ with intensive training program, Brunnstrom stage of arm
recovery of 2 to 5
Exclusion criteria: perce v ! de. -its such as neglect and apraxia, dementia, depression,
impaired vision, impairea -onscivus level, concomitant medical illness, cardiovascular
instability (resting systor.. "« d pressure > 200mmHg and resting diastolic blood pres-
sure > 100mmEy), s sulder subluxation, aphasia, sensory loss
Mean age: RT 51 47 ye¢ s (SD 7.96), control 50.21 years (SD 7.60)
60.2% mal-
Stroke de ils: .. ot stroke, ischaemic 66.9%, haemorrhagic 33.0%
Timing pos stroke. RTT 11.92 weeks (SD 6.49), control 12.37 weeks (SD 6.64)
Pre-i.. ~=nt 1 functional ability level:
Fi*= “*anal amuulation classification level I and above

Interventions . T inte vention: Meaningful Task Specific Training (MTST) is a training program
for «, <r extremity rehabilitation of post stroke clients based on principles of motor
learning, experience dependent neuroplasticity, and shaping techniques
M ST mainly comprises the specific number of meaningful tasks, which are common
to all the patients
The tasks have to be practiced repetitively either with unilateral (the most affected
extremity) or bilateral upper limb/s, depending on the task requirement
It also has a component of individualized meaningful tasks, which have to be selected
from a task bank for repetitive practice
Sessions were delivered as one-to-one outpatient rehabilitation in day care units 1 hour
per day (unclear number of times per week) for 4 weeks
Comparison group: The control group was given an intervention of the same duration
based on the Brunnstrom movement therapy and Bobath neurodevelopmental technique

Outcomes Outcome measures were recorded at baseline, 4 weeks (post treatment) and eight weeks
Upper limb functional outcome measures: Fugl-Meyer assessment, Action Research Arm
Test, Graded Wolf Motor Function Test, Motor Activity Log

Notes No significant differences at baseline
One experimental drop out due to personal reasons
No adverse events reported
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Arya 2012 (Continued)
Risk of bias
Bias Authors’ judgement Support f - judgement
Random sequence generation (selection Low risk [, °DQUL. T ST generator program was
bias) used
Allocation concealment (selection bias) Low risk Interve. ‘on assignments were enclosed in
. “led envelopes, which were opaque and
sequ. itially numbered
Blinding of outcome assessment (detection Low risk Jlinded assessors were trained to adminis-
bias) ter the measures propetly, and they did not
All outcomes participate in providing the interventions
Incomplete outcome data (attrition bias) ~ Low risk Missing data balanced across intervention
All outcomes groups
An intention-to-treat analysis was used
with the last observation carried forward
for the missing data
Selective reporting (reporting bias) Unclear r” k No study protocol

Baer 2002
Methods ro sectiv +, single blind randomised controlled pilot trial
Participants UK

L. icipants were recruited from the community

64 participants: 20 Whole practice, 23 Part practice, 21 control

Inclusion criteria:

i. Age over 18

ii. At least 12 months post-stroke

iii. Residual neurological physical deficit due to stroke

iv. Discharged from formal Physiotherapy

v. Mini Mental State Examination (MMSE) score > 22

vi. Functional Reach Test >15 c.m. vii. Able to understand the nature of the study and
give informed consent

Exclusion criteria:

i. Age under 18

ii. Pre-existing gross neuropathology - e.g. Multiple Sclerosis, Parkinson’s Disease

iii. Co-existing pathology that would prohibit independent exercise - e.g. lower limb
fracture

iv. Pre-existing disabilities with grossly limited mobility (e.g. lower limb amputation)

v. History of two falls within the previous six months

Mean age: 72.9 + 9.0

48.4% male
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Baer 2002 (Continued)

Stroke details: 38 right CVA, 26 left CVA

Timing post-stroke: 30.3 + 28.8 months

Pre-intervention functional activity level: RT'T WP Moror Assessment Scale mean 26.5
(SD 8.5), RTT PP 28.1 (7.9), control 26.5 (8.9); (MAS ¢ ore >32 designated as “mild”,

<31 designated “moderate to severe”)

Interventions

RTT intervention: the exercises consisted of practisi. standin: up from a chair, sitting
down, stepping onto a step, stepping off aster , prc  ~fion «and supination holding a bottle
and reaching and grasping. All participar - allocatec. o an exercise “arm” of the trial
practised the same functional exercis=~" -+ in a. "rent ways: entirety (Whole practice) or
component parts (Part Practice). 7 .1e Clinic.  Research Assistant encouraged participants
to increase the number of repet’ ons of exerc ses practiced if assessed to be appropriate
The target number of repetitions € each exe’ .ise was documented in the Exercise Diary
and participants were requested to G _at the actual number undertaken

Comparison group: particinants did not receive any physical intervention or exercise
instruction but received the se 1e number of visits by the research assistant to counteract

the possible therapistin . -tior. =ffect

Outcomes

Outcome measures were -~ ded at baseline (two measurements two weeks apart), 4

weeks (post-trez men  and 72 hours and 3 months post-treatment
Upper limb fur tic .al o1 :come measure: Frenchay Arm Test

Al

Lower limt Since. sutcome measures: Timed Up and Go 2m, Step Test, Step up

count of © 3 sec. s
Other outc. me measures: Barthel Index, Motor Assessment Scale, Frenchay Activity

Inde.., © "~ke . mpact Scale (activity)

Notes

Risk of bias

Bias

Auchors’ judgement Support for judgement

Random sequence generation (s« -tion Low risk Randomised blocks within four strata of
bias) patients were used, based on side and sever-
ity of stroke, due to the small numbers of
patients
Allocation conceal 1ent (sel. tion bias) High risk Method of concealment not described
Blinding :outce .eassessment (detection High risk Outcome data collected by the principal in-
bias) vestigator who was blind to group alloca-
All outcomes tion. The outcome assessor became aware
of group allocation for three participants
Incomplete outcome data (attrition bias) ~ Low risk At the short-term follow-up point, data
All outcomes were missing for 5 control, 3 RTT PP
and one RTT WP participant. Reasons are
given by intervention group; for 2/5 of par-
ticipants in the control group reasons were
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Baer 2002 (Continued)

not illness related

Selective reporting (reporting bias)

Unclear risk No study protocol

Barreca 2004
Methods Single centre randomised controlled trial
Participants Canada
48 participants: 25 RTT, 23 contr .
Participants were recruited from troke rehat 'itation units between 2000 and 2001
Inclusion criteria: between the « s of 18 to /O years, medically stable, had a postural
control of Stage 3 or greater as me. -red b= the Chedoke-McMaster Stroke Assessment
(CMSA), and failed the third item of the CMSA Stage 4 Postural Control
Exclusion criteria: none stat. !
Median age: RTT 67 ye-rs (I(, * 56 - 72), control 70 years (IQR 64 - 78)
65% male
Stroke details: not s.. -4 w. ~ther first or recurrent stroke, 73% ischaemic, 42% right
hemiparesis
Timing post st ke: " .I'T median 30 days (IQR 21 - 48), control median 31 days (IQR
18 to 5C,
Pre-interven.. ~ funcuonal ability level: lack of postural control
Interventions RTT interver ion: Sit-to-stand training. Group class practice in attaining standing from
sitting frous . .riety of different heights and surfaces
7.ainy g was additional to usual care, which included daily strengthening exercise, repet-
ive rain 1g, functional training, electrical stimulation and other exercise
Ses. = were 45 minutes, 3 times per week until competence or discharge (approx. 6
weeks) = 13.5 hours + practice on ward
L hsession aimed to involve 3 practice sets of 5 sit-to-stand manoeuvres per class
Average total repetitions during training = 450 to 500
Classes had 6 to 7 participants, supervised by 2 registered practical nurses, with extra
practice delivered by nurses trained on the sit-to-stand protocol in a ward setting using
videotapes, written instruction and practice
Comparison group: Usual care and recreation therapy
Outcomes Outcome measures were recorded at baseline and at competence or discharge (approx.
6 weeks)
Balance/sit-to-stand outcome measures: ability to stand independently and safely on 2
consecutive occasions
Adverse events outcome measures: number of falls
QoL/health status outcome measures: satisfaction with ability to stand, Dartmouth Pri-
mary Care Cooperative Chart
Notes No significant differences in baseline characteristics
Risk of bias
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Barreca 2004  (Continued)

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk

Assigned by -oin flip

Allocation concealment (selection bias)

Unclear risk Inadey -rely repos =d

Blinding of outcome assessment (detection Low risk \ resea. ~ physiotherapist, blind to the
bias) s. v, tested the participants’ STS move-
All outcomes ment  nce per week

Incomplete outcome data (attrition bias) ~ Low risk } 5 loss to follow up at end of treatment

All outcomes

phase

Selective reporting (reporting bias)

Unclear risk No study protocol

Blennerhassett 2004

Methods Single centre rz dor .sed controlled trial
Participants Australia
30 particip ts: 1 aobility group, 15 upper limb group
Particinantsv “re recruited from inpatient admissions, with a primary diagnosis of stroke,
to a rehabiu... sn centre between 2001 and 2003
T iclus un criteria: able to walk 10 metres and provide informed consent
xc' usion riteria: deteriorating medical condition, independent community ambulation

Mc - mobility group 53.9 years (SD 19.8), upper limb group 56.3 years (SD 10.5)
56.6% male
o. ~ke details: first or recurrent stroke, 73% ischaemic, 47% righthemiparesis
Timing post stroke: mobility group 36 days (SD 25.1), upper limb group 50 days (SD
49.2)
Pre-intervention functional ability level: Six Minute Walk Test: mobility group 183
metres (SD 85), upper limb group 181 metres (SD 85)

Interventions RTT interventions:
Mobility group: circuit training including sit to stand, step ups, obstacle course, plus
stretching/strengthening exercise, and some endurance training (stationary bikes/tread-
mill)
Upper limb group: reach and grasp, hand-eye co-ordination activities, stretching and
strengthening exercises
Sessions were during inpatient rehabilitation and additional to usual care of 5 hours per
week
Sessions were 60 minutes,5 times per week for4 weeks = 20 hours
Each circuit included 10 five minute workstations
Sessions were delivered by a physical therapist in groups of up to 4 participants
Comparison group: Blennerhassett 2004a lower limb attention control
Blennerhassett 2004b upper limb attention control
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Blennerhassett 2004  (Continued)

Outcomes

Outcome measures were recorded at baseline, 4 weeks (post treatment) and 6 months
after training

Upper limb functional outcome measures: Motor Asse. ment Scale, Jebsen Taylor Test
of Hand Function

Lower limb functional outcome measures: St Min.. Ik Test, Step Test
Balance/sit-to-stand outcome measures: Timed U, ~nd Go 'lc -

Notes

No significant differences reported at baseli. e

3% lost to follow up at end of treatment pi.. »

No likely intervention-related wit' Liawa.

Average attendance was approxi .ately 80%, vith no significant difference between the
groups

Risk: of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Inadequately reported

Allocation concealment (selection bias)

Unclear risk Randomisation performed by a person in-
dependent from the study, drawing a pre-
sealed opaque envelope that specified group

allocation, unclear if sequentially numbered

Blinding of outcome assessment (detection = .ow - sk Outcome assessors blinded to group alloca-
bias) tion

All outcomes

Incomplete outcome data (attri- on bre ) Lo /risk One withdrawal in the upper limb group

All outcomes

due to hip fracture from fall post discharge

Selective reporting (reporting bias)

Unclear risk No study protocol

Blennerhassett 20042

Methods

See Blennerhassett 2004

Participa s

Interventions

Outcomes

Notes

Risk of bias
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Blennerhassett 2004a

(Continued)

Bias

Authors’ judgement

Support for judgement

Random sequence generation (selection

bias)

Unclear risk

See Blennerhassett 2004

Allocation concealment (selection bias)

Unclear risk

See Blennerhassett 20u

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk

See Blennerhassc it 2004

Incomplete outcome data (attrition bias)

All outcomes

Low risk

See 1 =nnerhasser 2004

Selective reporting (reporting bias)

Unclear risk

. e Blennerhassett 2004

Blennerhassett 2004b

Methods

See Blennerhass ct 20 ,

Participants

Interventions

Outcomes

Notes

Risk of bias

Bias

Authors’ judgement

Support for judgement

Random sequence generation (selec. n

bias)

Unclear risk

See Blennerhassett 2004

Allocation concealms

‘~elec. + bias)

Unclear risk

See Blennerhassett 2004

Blinding of « utcom ~ssessr nt (detection

bias)

All outc mes

Low risk

See Blennerhassett 2004

Incomplete outc. e data (attrition bias)

All outcomes

Low risk

See Blennerhassett 2004

Selective reporting (reporting bias)

Unclear risk

See Blennerhassett 2004
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de Seze 2001

Methods

Single centre pilot randomised controlled trial

Participants

France

20 participants: 10 RTT, 10 control group

Participants recruited from a neurorchabilitation unit in 1. 98

Inclusion criteria: hemiplegia caused by a sing ~ stronc > -ing at least 1 month pre-
viously, static imbalance of the trunk resulting fro.. +he stroke

Exclusion criteria: multiple cerebral lesions, # = ders ¢. he lc .omotor system, a severe
visual or auditory deficit, a severe deficit of >xecuttv Sinctions, or deterioration in the
general state of health that might alter postu. ' verformances

Mean age: RT'T 63.5 years (SD 17, conw. ' 67., ears (SD 15)

55% male

Stroke details: first stroke, 35%  ~haemic, 2° /% right hemiparesis

Time since stroke: RT'T 36.8 days "™ 25* control 27.7 days (SD 15)
Pre-intervention functional ability level: lack of postural balance

Interventions

RTT intervention: pos =l ti.‘ning using the Bon Saint Céme device - a custom
moulded orthosis that hox 'sa pu. cing device, used by the participant to point to targets
on a vertical panel wi.. ' arc “ctivated to emit light and sound signals

Sessions were in - ... ~n to 1 hour of usual care and were 60 minutes (unclear whether
5 or 7 days per veel , fo 4 weeks = 20 to 28 hours

Sessions were de. ~red i .dividually by a physical therapist

Comparison y p: 1wo hours of usual care (Bobath inspired approach and functional
therapy plu a sess. a of occupational therapy 5 days per week)

Outcomes

Oun+~omes we.. recorded at baseline, 4 weeks (post treatment), and 2 months

T alan :/sir-to-stand outcome measures: Sitting Equilibrium Index, Upright Equilibrium
dix

Lov. ".nb functional outcome measures: Functional Ambulation Classification
Tmpairment outcome measures: Trunk Control Test, Motricity Index, Ashworth Scale
A L outcome measures: Functional Independence Measure

Notes

Postural deficit and unilateral neglect tended to be more severe in the device group at
baseline, although not significant

No intervention-related reasons for withdrawal

Attendance: all participants completed training

Risk of bias

Bias

Authors’ judgement Support for judgement

Random se, 'nce generation (selection

bias)

Low risk The patients were distributed consecutively
into 2 groups of 10 each by using a ran-
domization table

Allocation concealment (selection bias)

Unclear risk No details reported
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de Seze 2001  (Continued)

Blinding of outcome assessment (detection
bias)

All outcomes

Low risk The clinician who evaluated the patients

did not know to which group they belonged

ncomplete outcome data (attrition bias OW ris aw. '~way or drop outs
1 pl d b L k ™ ! drop

All outcomes

Selective reporting (reporting bias) Unclear risk No su. 'v protocol

Dean 1997

Methods Randomised controlled trial

Participants Australia
20 participants: 10 RTT, 10  ~ntrol group
Participants were recru? . ' fron stroke clubs around Sydney. Date of recruitment not
reported
Inclusion criteria: diag... *~ . stroke resulting in hemiplegia at least 12 months previous,
discharged from .. “.abilitation services, ability to understand instructions and give
informed consc 1t, © 0 or 10paedic problem that would interfere with seated reaching,
ability to sir unsw._ ~orte . for 20 minutes
Exclusior -rite "~ none stated
Mean age: . TT 60.2 years (SD 8.2), control 66.9 years (SD 8.2)

70% --le

Strolre detauls. .iot stated whether first or recurrent stroke; 40% right-sided stroke

" ime nce stroke: RTT 6.7 years (SD 5.8), control 5.9 years (SD 2.9)

. e atery ntion functional ability level: Walking speed: RTT 0.41 m/s (SD 0.25), con-
tror . ~_ m/s (SD 0.28)

Interventions K. T intervention: training designed to improve sitting balance and involving emphasis
on appropriate loading of the affected leg while practicing reaching tasks using the
unaffected hand to grasp objects located beyond arm’s length
Intervention was after discharge from all rehabilitation programmes
Sessions were 30 minutes, 5 days per week for 2 weeks = 5 hours
Sessions were delivered by a physical therapist in the participant’s own home
Comparison group: upper extremity attention control - performance of cognitive ma-
nipulative tasks while seated at a table

Outcomes Outcomes were recorded at baseline and at 2 weeks (post treatment)

Lower limb functional outcome measures: 10 Metre Walk Speed
Balance/sit-to-stand outcome measures: reaching distance, reaching speed

Notes No significant differences reported at baseline
5% loss to follow up at end of treatment phase
No intervention-related reasons for withdrawal

Risk of bias
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Dean 1997  (Continued)

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk Not reported

bias)

Allocation concealment (selection bias) Unclear risk Participants allocai. ' by drawit. - a card from a box of 10
experimental © " 10 co. -ol ce ds

Blinding of outcome assessment (detection Low risk Walkine spec ~ and cognitive-manipulative tasks were

bias)

All outcomes

ev uated . an a. essor blinded to the subject’s group
¢ ocation

I smechanic: data collection and analysis for the seated
reac “~o -’ ;and sit-to-stand were computerized, which
minimized experimenter bias because group allocation

was not evident to the operator

Incomplete outcome data (attrition bias)
All outcomes

Low risk « e withdrawal in control group due to medical com-
plications

Selective reporting (reporting bias)

Unclear risk No study protocol

Dean 2000

Methods

Pilot ranu.. "~ 1 controlled trial

Participants

‘an da
1. -artic pants: 6 RTT, 6 control group
Participants were recruited from a rehabilitation research group database. Date of re-
< ritment not reported
Inclusion criteria: first stroke, at least 3 months post stroke, discharged from all rehabil-
itation services, able to attend a rehabilitation centre 3 times per week for 4 weeks, able
to walk 10 metres
Exclusion criteria: any medical condition that would prevent participation
Mean age: RTT 66.2 years (SD 7.7), control 62.3 years (SD 6.6)
58% male
Stroke details: first stroke, 58% right hemiparesis
Timing post stroke: RTT 2.3 years (SD 0.7), control 1.3 years (SD 0.9)
Pre-intervention functional ability level: Walking velocity: RT'T 76 cm/s (SD 44), control
76 cm/s (SD 39)

Interventions

RTT intervention: lower limb circuit training of 10 workstations including sitting reach,
sit to stand, stepping, heel lifts, standing balance, leg strengthening, treadmill walking,
obstacle walking, slope and stair walking, plus participation in walking races and relays
Intervention was after discharge from all rehabilitation programmes

Sessions were 60 minutes, 3 times per week for 4 weeks = 12 hours

Sessions were delivered to a group of 6 participants by two physical therapists, in an
rehabilitation centre setting

Comparison group: circuit programme designed to improve function of the affected
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Dean 2000 (Continued)

upper limb

Outcomes Outcomes were recorded at baseline, 4 weeks (post treatment), and 2 months after
completion of training
Lower limb functional outcome measures: Six Minrte Wal. Test, 10 Metre Walk Speed
(with and without assistive device), Step Test
Balance/sit-to-stand outcome measures: Timed Up . 1 Go Te

Notes No significant difference in walking veloc.  at baselw.e for total group, but after with-
drawals, measures of walking speed = " Yistanc favoured the control group
25% loss to follow up at end of r -atment | ase
Two participants withdrew befc - training (o e due to transport costs)
Nine participants attended at lea 9 out of * 2 sessions

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk Inadequately reported

bias)

Allocation concealment (selection bias) High risk Drawing cards from a box

Blinding of outcome assessment (detection High risk Independent rater blinded to subject allocation for

bias) the clinical assessments but may have been un-

All outcomes masked as a result of the observer inadvertently view-

ing one training session

Incomplete outcome data (attrition bias,  Low risk Missing outcome data balanced in numbers across

All outcomes groups

Selective reporting (reporting bu. Unclear risk No study protocol

Dean 2007

Methods Randomised placebo-controlled trial

Participantr Australia
12 participants: 6 RTT; 6 control group
Participants were recruited from a hospital rehabilitation facility between January and
June 2000
Inclusion criteria: (1) a diagnosis of first stroke resulting in hemiplegia within the previous
three months; (2) no orthopaedic problems which would interfere with the ability to
perform seated reaching tasks; (3) no visual problems which would interfere with reaching
to pick up objects or
reading; (4) a score of at least 3 on Item 3 (sitting balance) of the Motor Assessment
Scale for Stroke; (5) the ability to reach with intact arm a distance equivalent to 140%
of arm’s length; (6) no major cognitive or perceptual problems identified using the short
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Dean 2007  (Continued)

portable mental status

questionnaire; (7) no left neglect identified using the Letter Cancellation Test; (8) the
ability to give informed consent; and (9) the ability to understand instructions.
Exclusion criteria: none stated

Mean age: RTT 60 years (SD 7), control 74 years (SD 12,

% male not reported. Ratio of males to female. RT1 .., trol 4:2

Stroke details: side of hemiplegia RTT 3:3, contror S

Timing post-stroke: RTT 21 days (SD 8), ¢/ .cuc” 37 da, s (SL 23)

Pre-intervention functional activity level: » < = reportc.

Interventions

RTT intervention: sitting trainin  protoco. ‘esigned to improve sitting by reaching be-
yond arm’s length using the una! :cted hand v 1ilst focusing on: (1) smooth coordinated
motion of the trunk and arm to =t the har . to the object; (2) appropriate loading of
the affected foot; and (3) preventing = .c of maladaptive strategies such as widening
the base of support. While rraching beyond arm’s length, reach distance, direction, thigh
support, seat height, and tas. were varied systematically. Training was progressed over
the 2-week period by i .. ~ing he reach distance and the number of repetitions
Sessions were delivered tc indiviaals by the first or second author or undergraduate
physiotherapy students

Comparison gre .p: s, .m training protocol; participants completed a series of 11 cogni-
tive-manipulati < t- «s. 1 rticipants were seated at a table, well supported in a chair with
back and ar ~rest.. itk _neir forearms resting on the table. The workspace was confined
so that re ~h a.. nce was less than 50% of arm’s length which minimised perturbations
to balance. ™aining was progressed over the 2-week period by increasing the number of
repet  ~san. cognitive difficulty of the cognitive-manipulative tasks

Be+' “raining programmes were 10 sessions of 30 minutes spread over a two week period

5h ars

Outcomes

Ouwe ..es were recorded at baseline, 2 weeks (post-treatment) and 28 weeks

Upper limb functional outcome measures: Functional Reach Test (primary outcome);
st .dardised “reach to grasp and drink a glass of water” task; average reach movement
time

Lower limb functional outcome measures: 10 meter Walk Test

Notes

Potential baseline imbalance in time from stroke to admission to trial: RT'T mean 21
days (SD 8), control mean 37 days (SD 23)

Risk: of bias

Bias

Authors’ judgement Support for judgement

Random sc. ‘nce generation (selection

bias)

Low risk Sequence generated by a person independent of
the study using random number tables, blocked
to ensure equal numbers of experimental and
control participants

Allocation concealment (selection bias)

Unclear risk Randomisation was concealed from the recruiter
and assessor by using sealed opaque envelopes
containing the allocation; not clear if envelopes
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Dean 2007  (Continued)

sequentially numbered

Blinding of outcome assessment (detection Low risk “The third author remained blinded to group

bias)

All outcomes

allocation and cc ‘scted the outcomes measures
post traininwand six monthslater. The collection
ofsomc  “tcomeuine  resrequired two persons,
one of who.. vas not linded. To reduce bias,

the ! ing !

asses,or (tnird author) gave all in-
str - +ions an. measured outcomes which were

~ot co. -ted by the computer.”

Incomplete outcome data (attrition bias)
All outcomes

Low risk Missi g outcome data balanced across groups.
1 pa- «cipant in the RTT group and two partic-
. -ats in the control group lost to follow-up at
6 months

Selective reporting (reporting bias)

Unclear risk No protocol available.

Frimpong 2014

Methods

Randomuised con. ~lled sal

Participants

Ghana
20 p7~ticipan + 10 RTT;, 10 control
Parricipants v ..e recruited from stroke survivors referred for physiotherapy. Date of
‘.crui’ nent not reported

»c! sion riteria: first-episode single stroke, stroke duration of<3 months, abilityto walk
10..  sindependently with or without walking aid and functional ambulatory category
(FAC) score of 3 or more
E. lusion criteria: patients with aphasia, cardiac arrhythmias or any other conditions
making exercises contraindicated
Mean age: RT'T 57.6 + 0.3 years, control 55.8 + 6.7
64% male
Stroke details: ischaemic stroke 66.6% (6), haemorrhagic stroke 33.3% (3)
Time since stroke: RTT 2.2 months (SD 0.8), control 2.4 months (SD 0.9)
Pre-intervention functional ability: 6 Minute Walk Test RTT 249.5 metres (SD 10.7),
control 253.0 (SD 12.5)

Interventic .s

RTT intervention: -circuit training for 105 minutes three times per week for 8 weeks
including treadmillwalking, push-ups, squatting, straight leg raise, stairs walking and
cyclingexercises

Comparison group: conventional therapy of passive and active exercises. Subjects also
performed upper limb strengthening exercises, walkingre-education, as well as standing
and balance retraining carried out between parallel bars

Outcomes Outcomes were recorded at baseline, week 4 and week 8 (post-intervention)
Lower limb functional outcome measures: 6 Minute Walk Test, 10 Metre Walk Test,
Functional Ambulatory category
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Frimpong 2014  (Continued)

Notes No apparentn baseline imbalance
Risk of bias
Bias Authors’ judgement Support for ju. ‘vemci..

Random sequence generation (selection

bias)

Unclear risk “Subjects wer .. domu.. !intc two groups’.

Allocation concealment (selection bias)

Unclear risk M nod o1 nceai.nent not reported.

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk N mention « . blinding.

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk : umber of participants not reported in data tables.

Selective reporting (reporting bias)

Unclear risk No protocol available.

Gordon 2013

Methods

Randomisea ontrolled trial

Participants

J iar. , West Indies
28 artiv pants: 64 RTT, 64 control

L. cip .ts were recruited from three hospitals. Date of recruitment not reported

Inclusion criteria: 40 years of age or older, community dwelling, 6-24 months after
. -oke, able to walk with or without assistive devices, not currently in a rehabilitation
or regular exercise programme, not having any disorder that would compromise exercise
training, such as unstable cardiovascular diseases, no cognitive deficits

Exclusion criteria: none stated

Mean age: RT'T 63.4 years (SD 9.4), control 64.9 years (SD 11.1)

45.3% male

Stroke details: ischaemic 71.1% (91), haemorrhagic 11.7% (15)

Time since stroke: RT'T 12.8 months (SD 3.6), control 11.8 months (SD 3.6)
Pre-intervention functional ability level: use of walking aid at recruitment: RT'T 26.6%
(n=17), control 32.8% (n=21)

Interven. ns

RTT intervention: Subjects were supervised by trained instructors to walk briskly along
a prescribed course for 15 minutes, 3 times per week, for 12 weeks initially, progressing
by 5 minutes per week up to 30 minutes in their home or community = 9-18 hours
Comparison group: Light massage to the affected limbs for 25 minutes, 3 times per week
for 12 weeks at home

Outcomes Outcomes were recorded at baseline, 6 weeks and 12 weeks (post treatment)
Lower limb functional outcome measures: 6 Minute Walk Test
Impairment outcome measures: Motricity Index
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Gordon 2013 (Continued)

QoL/health status outcome measures: Physical and Mental Component Summary scores
of the Medical Outcomes Survey 36-Item Short-Form Health Survey (SF-36)

ADL outcome measures: Barthel Index, instrumental acrivities of daily living dimension
of the Older Americans Resources and Services Questios haire

Notes No significant differences between groups at ba 'ine
Two intervention related withdrawals (programme 2 difficu - (n=1) and participant
not happy with group assignment (n=1))
No major adverse events during or immed -~ ely after ie sessions
Risk of bias
Bias Authors’ judgement Su nort for adgement
Random sequence generation (selection Unclear risk Block randomization used but not clear how the sequence
bias) vas generated
Allocation concealment (selection bias) Unclear risk Not reported
Blinding of outcome assessment (detection Low risk Assessment by a physical therapist blinded to group as-
bias) signment
All outcomes
Incomplete outcome data (attrition bias) ~ Unclear risk Similar number of drop outs from intervention and con-

All outcomes

Selective reporting (reporting bias)

Holmgren 2010

trol groups (7 and 5 respectively)
Time of dropout not reported
Reasons per group not reported

Unclear risk No study protocol

Methods

Single blind randomised controlled trial

Participants

Sweden

34 participants: 15 RTT, 19 control

Participants were recruited from Umed Stroke Unit. There were three 3monthly recruit-
ment periods between February 2005 and June 2007

Inclusion criteria: first ever or recurrent ischaemic or haemorrhagic stroke 3 - 6 months
before enrolment and randomization, age > 55, the ability to walk 10 m with or without
a walking device, the ability to understand and comply with instructions in Swedish,
risk of fall at the time of enrolment according to subjective clinical observations in the
assessment situation performed by the experienced physiotherapists in the study
Exclusion criteria: the ability to walk outdoors independently, i.e. without personal
assistance or walking device, severe aphasia or severe vision or hearing impairment, a
medical condition thata physician determined was inconsistent with study participation,
e.g. cancer or severe congestive heart failure with expected short remaining life expectancy,
recurrent stroke within 3 months before study start, living more than 100 km away from
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Holmgren 2010  (Continued)

the training facilities

Mean age: RTT 77.7 years (SD 7.6), control 79.2 years (SD 7.5)

62% male

Stroke details: first or recurrent stroke, 97% ischaemic, . *% haemorrhagic

Time since stroke: RTT 139.7 days (SD 37.3), control 12¢ 8 days (SD 28.2)
Pre-intervention functional activity level: Bart, * Tndex: .«." 4.3 (CI 40.0-48.7), con-

trol 44.2 (CI 39.3-49.2)

Interventions RTT intervention: The intervention was b <d on the "IIFE (High Intensity Functional
Exercise) program, to improve the suhia~ts’ lo,  ~-limb strength, balance and gait ability
The program includes lower-lim" strengt.. ‘e.g. cnair stand) and balance exercises (e.
g. weight shifting outside suppc t surface), si nding (e.g. knee bend) and walking (e.g.
obstacle crossing course)

Ahomevisitwas conducted byaphy. ' .pist (PT) and an occupational therapist (OT)
to determine each subject’s ability to perform activities of daily life (ADL) and lifestyle
activities and to experience ti. - subject’s daily difficulties in their own environment
Sessions were 45 minut ., “v t. =s per week (twice daily) for 5 weeks = 22.5 hours
Comparison group: subjec * met v.ace per week fora 1 hour of educational session during
the 5-week period

The session was .ca . an occupational therapist, group discussions were about com-
munication dif. -ul s, £ igue, depressive symptoms, mood swings, personality changes
and dyspha~ia, a. ~ore or less hidden dysfunctions after stroke and how to cope with
these diff -ultic

There was . » specics focus on the risks of falling in these discussions

Outcomes O ~mes werc recorded at baseline, 5 weeks (post treatment), 3 months and 6 months
alar e/si*-to-stand outcome measures: Berg Balance Scale, Falls Efficacy Scale, number
£ 4
s

ADy Cutcome measures: Barthel Index, Frenchay Activities Index

Notes Nu significant differences between groups at baseline
11 subjects in total fell during study (32%), RTT (n=>5), control (n=6)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequencc generat n (selection Low risk Minimization software program

bias)

Allocatic. ~onc alment (selection bias) Low risk The randomization procedure was con-
ducted by the two principal investigators
who were involved neither in the assessments
nor in the RTT or control group
Both investigators were blinded to alloca-
tion at the time of randomization, which was
made possible by using code numbers for
cach participant
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Holmgren 2010  (Continued)

Blinding of outcome assessment (detection Low risk All assessments were done by blinded staff,

bias)

All outcomes

who were instructed that if they had any
reason to b ‘eve that they had revealed a
subject’s group hey should make an adverse
ev ~rrep . The taffin theintervention did

not ta. nart in an, of the assessments

Incomplete outcome data (attrition bias)
All outcomes

Low risk {mallnu her of drop outs, reasons provided

Selective reporting (reporting bias)

Unclear risk N study protocol

Howe 2005

Methods

Pilot randomised controlled t. 2l

Participants

United Kingdom
35 participants: 18 Rl 1,
Participants rec’ uiteo rom admissions to an acute stroke unit between 2001 and 2002

=7

. ntrol
Inclusion criter »: 7 jed 1 and over, acute vascular stroke presenting with hemiplegia,
medically s* hle, « '~ + cooperate, previously independent in mobility + ADL
Exclusior. -rite:. any history of other neurological pathology, conditions or medication
affecting ba nce, acmentia, impaired consciousness levels, concomitant medical illness
orm. 'aske -tal condition, serious perceptual problems
M- age: Rl 1 71.5 years (SD 10.9), control 70.7 years (SD 7.6)

1% .aale
« - xe de ails: first or recurrent stroke, 47% right hemiparesis
Timc sunce stroke: RTT 26.5 days (SD 15.7), control 23.1 days (SD 17.5)

Pre-intervention functional ability level: Rivermead Mobility Index on admission: RTT

24./ (SD 8.1), control 24.4 (SD 8.9)

Interventions

RTT intervention: usual care plus exercises aimed at improving lateral weight transference
in sitting and standing; this included repetition of self-initiated goal-oriented activities
in various postures

16 tasks in total, with 10 repetitions of each exercise

Sessions were delivered by trained physiotherapy assistants and were 30 minutes, 3 times
per week for 4 weeks = 6 hours

Comparison group: usual care, no details given

Outcon

Outcomes were recorded at baseline, 4 weeks (post treatment) and 8 weeks
Balance/sit-to-stand outcome measures: sit to stand, stand to sit (time in seconds), lateral
reach test (time to return to quiet sitting)

Notes

No significant differences reported at baseline

6% lost to follow up at end of treatment phase

No intervention-related reasons for withdrawal

Attendance: participants completed 10.6 sessions on average
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Howe 2005 (Continued)

Risk of bias

Bias Authors’ judgement Support for judger. °nt

Random sequence generation (selection Low risk Randomis ' peruu. '+ acks

bias)

Allocation concealment (selection bias) Low risk The pro ect mar. =r held details of assignment and
revealed . ~se to the recruiting physiotherapist via
celep. e oni, when the patient was due to be allo-
cated to . group
The code vas not broken until all patients had com-
_'ered e study and all analysis was complete

Blinding of outcome assessment (detection Low risk Outcome assessors blind to treatment group

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Small number of drop outs balanced across groups

All outcomes with similar reasons for drop out

Selective reporting (reporting bias) Unclear ri-k No study protocol

Kim 2012
Methods 'an omi: d controlled trial
Participants Korea

. " participants: 10 RTT, 10 control

Inpatient recruitment, date of recruitment not reported

Inclusion criteria: ability to walk 10 meters independently using an aid or orthotic with
or without supervision or aid and a minimum score of 20 in the Korean Mini-Mental
State Examination

Exclusion criteria: joint contraction, pain or fracture of the musculoskeletal system,
hemianopsia

Mean age: RTT 52.50 years (SD 11.72), control 53.40 years (SD 12.11)

% male: not reported

Stroke details: not reported

Time since stroke: RTT 7.70 years (SD 6.11), control 13.10 years (SD 10.62)
Pre-intervention functional activity level: Timed Up and Go Test: RT'T 29.84 seconds
(SD 13.32), control 39.10 seconds (SD 14.97)

Interventions RTT intervention: The training consists of 10 walking-related tasks designed to
strengthen the lower extremities, and enhance the walking balance, speed and distance
in a progressive manner
The 10 tasks were 1) step-ups, 2) balance beam, 3) kicking a ball, 4) stand up and walk,
5) obstacle course, 6) treadmill, 7) walk and carry, 8) speed walk, 9) walk backwards,

and 10) stairs. Before commencing training, the subjects warmed up for 5 minutes to
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Kim 2012 (Continued)
improve their range of motion and flexibility. Each item was practiced for 5 minutes,
and 1 minute of rest time was allowed between each item
Sessions were in addition to conservative physical therapy and were 1 hour, 3 times per
week for 4 weeks = 12 hours
Comparison group: Conservative physical therapy for 1 ho wr per day, 5 days per week
for 4 weeks
Conservative physical therapy consisted of joint mov “7ation, n 1scle strengthening, and
balance training

Outcomes Outcomes were recorded at baseline -~ ! 4 wee -~ (post treatment)
Lower limb functional outcome - .casures: - » Metce Walk Speed,
Balance/Sit-to-stand outcome r :zasures: Tru % Impairment Scale, Berg Balance Scale,
Timed Up & Go Test

Notes Equivalence not reported, I 1t baseline values for Time Since Stroke and the Timed up
and Go Test appear different . -ross groups

Risk of bias

Bias Authors’ judge aent Support for judgement

Random sequence generation (selection Unclear risk Patients ‘randomly allocated” but no further information

bias) provided

Allocation concealment (selection bias) Unclear 1... Not reported

Blinding of outcome assessment (detection ~ 'ne':ar r k Not reported

bias)

All outcomes

Incomplete outcome data (att* con bir )  Low risk No drop outs

All outcomes

Selective reporting (reporting bias) Unclear risk No study protocol

Kim 2014

Methods

Randomised controlled trial

Particip

‘ts

Republic of Korea

26 participants: 13 RTT; 13 control

Participants were recruited from inpatients in a rehabilitation hospital. Date of recruit-
ment not reported

Inclusion criteria: 1) hemiparesis from a single stroke occurring at least six months before,
2) sufficient cognition to follow simple instructions and understand the purpose of the
study (Korean version of the Mini-Mental State Examination score of > 24 points), 3)
gait speed < 0.8 m/s, 4) ability to walk 10 m independently without an assistive device,
5) absence of a musculoskeletal condition that could potentially affect the ability to walk
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Kim 2014 (Continued)

safely, and 6) absence of hemispatial neglect

Exclusion criteria: 1) participation in other studies or rehabilitation programs or 2) severe
heart disease or uncontrolled hypertension and pain

Mean age: 50.45 years

50% male

Stroke details: 59% right hemiparesis (no ba. 'ine aawa - rted for 4 patients who
dropped out)

Time since stroke: 231.64 days

Pre-intervention functional ability: 10 me = Walk 1= ¢ (m/s) RTT mean 0.51 £ 0.16,
control mean 0.48 + 0.18

Interventions

RTT intervention: a Communit; Walking Tra 1ing Programme comprising various com-
munity environments, including walking ne r the hospital setting, walking outside of
the hospital setting on uneven grou. " ="' .ng outside of the hospital setting on uneven
ground with obstacles, and visiting a shopping center

Comparison group: All subje. s participated in the same standard rehabilitation program
consisting of conventic ' phy ‘cal and occupational therapy. Conventional physical
therapy, including increas 1 tru.. . stability, lower-extremity muscle strength, and gait,
was performed for 3u . "~

per day, five time a2k, for rour weeks. Occupational therapy, consisting of an upper-
extremity train \g p ogre 1 for activities of

daily liviag. was | ~forr :d for 30 min per day, five times a week, for four weeks

Outcomes

Outcomes  =re recorded at baseline and 4 weeks (post treatment)
Lowr "“mb fi ctional outcome measures: 10 Metre Walk Test, 6 Minute Walk Test and
Ce~munity walk Assessment

Juali y of life: Stroke Impact Scale social participation domain

Notes

No a; parent baseline imbalance

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence genei tion (selection

bias)

Unclear risk “patients were randomly assigned”

Allocation conceal 1ent (sew ‘tion bias)

High risk “sealed envelopes were prepared in advance and marked
on the inside with an O or X.”

Blinding outc me assessment (detection Low risk Blinded outcome assessment.

bias)

All outcomes

Incomplete outcome data (attrition bias)  Unclear risk “Two subjects each in the CWTP and control groups

All outcomes

dropped out due to health conditions, personal reasons,
or discharge.” Reasons not given by intervention group
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Selective reporting (reporting bias)

Unclear risk No study protocol

Kim 2016
Methods Randomised controlled single blind study
Participants Korea
20 participants: 10 RTT; 10 control
Inpatient recruitment between Aus 212 ane Dctober 2013
Inclusion criteria: a clinicaldiagr sis of a fu  strokeconfirmed by neuroimaging (com-
puted tomography or magneticr ‘onanceimag ng); a hemiparesis; a time intervalbetween
stroke and recruitment of 3 mont. r less; th . ability to comprehend the instructions for
the testing procedures; and mild to mo...ate walking deficit, as indicated by Functional
Ambulation Category (FAC® between 3 and 4
Exclusion criteria: severecog: *ive impairment (K-MMSE <10) or aphasia; previ-
ousstroke history; not ir. ‘ep. e, « ‘sit to stand’ activity (Berg Balance Scale score <18);
acute systemic illnese ~r intc tion;a significant orthopaedic conditionor pain that limited
participation in exercise; a.. ' isual impairmentor vestibular system deficit that caused
balance impairr ent
Mean ag»: 65.6 9 _ yea
65% male
Stroke de. ils: 1. stroke; ischaemic 80% (16), haemorrhage 20% (4)
Time since . -oke: KT'T 30.1 days (SD 21.8), control 29.9 days (SD 20.3)
Pre-iuec ~ric » functional activity level: 6 Minute Walk Test RTT 167.5 metres (SD
17 .. control 157.5 metres (SD 64.0)
Interventions k. Cinte vention: participantsparticipated in 90-minute circuit-training classes, 5 times
per week for 4 weeks. Circuit training consisted of a 5 minutewarm-up period, five
'asses of 15 minutes duration interspersed with a 1 minute rest and a 5 minute cool-
down period. There were five categories of complex exercises includingtrunk exercise
and active sittingpractice, sit-to-stand practice, standing and walking practice,acrobic
exercise trainingand strengthening training
Comparison group: Participants in the control group received conventional individual
physiotherapy for 30 minutes twice a day (total 60 minutes), 5 days a week for 4 weeks
Outcomes Outcomes were recorded at baseline and 4 weeks (post treatment)
Lower limb functional outcome measures: Fugl-Meyer lower limb score, Berg Balance
Scale, 6 Minute Walk Test
Activities of daily living: Korean version of the Modified Barthel Index
Notes No apparent baseline imbalance
Risk of bias
Bias Authors’ judgement Support for judgement
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Kim 2016 (Continued)

Random sequence generation (selection Unclear risk “Participants were randomly allocated”.

bias)

Allocation concealment (selection bias) Unclear risk A sealed enve ape technique was used; un-
¢ arioo lang were opaque and sequen-

tally -'mbered

Blinding of outcome assessment (detection Low risk Blinde. ~utcome assessment.

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk I participants completed the study.
All outcomes

Selective reporting (reporting bias) Unclear risk No protocol available.

Kwakkel 1999

Methods Multi-centre rar dom' ed controlled trial

Participants The Nether"nds
101 parti ‘van.. 31 leg training group, 33 arm training group, 37 control
Participants ecruitcd from 7 hospitals in the Netherlands between1994 and1997
Incluc - ~rite fa: primary first-ever stroke in the territory of the middle cerebral artery,
cot “med by computed tomography or magnetic resonance imaging, aged 30 to 80

ears .mpired motor function of the arm and leg, inability to walk at first assessment

+ 7 usior criteria: complicating medical history or severe deficits in communication,
memio.y or understanding
Mean age: leg training group 64.5 years (SD 9.7), arm training group 69 years (SD 9.8)
, centrol group 64.1 years (SD 15)
43% male
Stroke details: first ever stroke,41% right hemiparesis
Timing post stroke: leg training group 7.0 days (SD 2.5), arm training group 7.2 days
(SD 2.8), control group 7.5 days (SD 2.9)
Pre-intervention functional ability level: Barthel Index of 9 or lower

Interventions Leg training group: sitting, standing and weight-bearing exercise, with an emphasis on
achieving stability and improving gait velocity
Treadmill training was used if available
If treatment at disability level was not possible, strengthening exercises were used
Arm training group: functional exercise to facilitate forced arm and hand activity such as
leaning, punching a ball, grasping, reaching, dressing, hair-combing and moving objects
If treatment at disability level not possible, strengthening exercises were used
Intervention was in addition to basic rehabilitation, which consisted of 15 minutes arm
rehabilitation, 15 minutes leg rehabilitation and 1.5 hours per week of ADL training by
an occupational therapist
Sessions were delivered individually by a physiotherapist and were 30 minutes, 5 days
per week for 20 weeks = 50 hours
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Kwakkel 1999  (Continued)

Comparison group: immobilisation of the paretic arm and leg by means of an inflatable
pressure splint

Kwakkel 1999a: arm training versus splint control

Kwakkel 1999b: leg training versus splint control

Outcomes Outcomes were recorded at baseline, and weeki, * =tween w. - 1-10, and every 2 weeks
between week 11 to 26
Final measurements were at 26 weeks
Results are presented for baseline, weeks € 2, 20 anc 26
Lower limb functional outcome me~~ ~<- Fu.. “onal Ambulation Classification, walk-
ing speed (comfortable and maxi .um)
Upper limb functional outcome¢ measures: Ac ion Research Arm test
ADL outcome measures: Barthe, ndex
QoL /health status outcome measurc. ~ 7 _angham Health Profile
Notes No significant differences rep. -ted at baseline
12% lost to follow up a. ~.. "' of { ~atment phase
No likely interventinn-rela =d reasons for withdrawal, although 2 participants refused
the splint control treatni..
Compliance wir'. del» ery of intended amounts of training was monitored, and achieved
Risk of bias
Bias Authors’ ju. vement Support for judgement

Random sequence generation (selection

bias)

1

Jowe & Restricted randomisation (permuted blocks
of nine) was applied, using random number

tables for each of 3 participating hospitals

Allocation concealment (selectic . v1a.

« clear risk Allocation was concealed by use of sealed

envelopes

Blinding of outcome assessment (dev. ion
bias)

All outcomes

High risk Assessors were blind to group allocation,
Treatment assignment was unintentionally
disclosed for 10 participants (1 leg training,

4 arm training, 5 control group)

Incomplete cutcor. - data (a rition bias)
All outcorr s

Low risk Number of drop outs balanced across
groups, reasons do not appear to be related

to the intervention

Selective repor. @ (reporting bias)

Unclear risk No study protocol
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Kwakkel 1999a

Methods

See Kwakkel 1999

Participants

Interventions

Outcomes

Notes

Risk of bias

Bias

Authors’ judgement

Random sequence generation (selection

bias)

See Kwakkel 1999

Low risk

Allocation concealment (selection bias)

Unclear risk S 2 Kw.' el 1999

Blinding of outcome assessment (detection
bias)

All outcomes

Incomplete outcome data (attrition bias)
All outcomes

Suppor for judgem nt

Selective reporting (reporting bias)

Kwakkel 1999b

High risk See nwakkel 1999
Low risk See Kwakkel 1999
Tacie. risk See Kwakkel 1999

Methods

Sec Kwakkel 1999

Participants

Interventions

Outcomes

Notes

Risk of " -as

Bias

Authors’ judgement

Random sequence generation (selection

bias)

See Kwakkel 1999

Low risk

Allocation concealment (selection bias)

See Kwakkel 1999

Unclear risk
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Kwakkel 1999b  (Continued)

Blinding of outcome assessment (detection High risk See Kwakkel 1999
bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk See Kwakkel 1999
All outcomes

Selective reporting (reporting bias) Unclear risk See Kwakkel 1999

Langhammer 2000

Methods Stratified, single centre randomis ' controll 1 trial

Participants Norway
61 participants: 33 RTT, 28 ¢. trol
Participants were recruiv .. ™ . hospital in Norway between 1996 and1997
Inclusion criteria: fir-+-ever troke with hemiparesis verified clinically and by computed
tomography
Exclusion criter a: m re than one stroke incident, subarachnoid bleeding, tumours of
the brair other <v re m lical conditions in combination with stroke, 5 or more points
on each of v ~scoic . the Motor Assessment Scale
Mean age. 78 ye. - (SD9), range 49 to 75 years
59% male
Stroke o ‘e “rst stroke, 56% right hemiparesis
T ... “nce stroke: baseline measures taken within 3 days of admission

're-i cerv ntion functional ability level: Barthel Index: RTT 56 (SD 28), control 46
7 36)

Interventions YTT intervention: Motor Relearning Programme as per Carr and Shepherd (Carr 1987)
Functional task training in ordinary settings, with ordinary tasks, using the principles of
maximal repetition, task and setting variation
RTT intervention was instead of usual care
Sessions were delivered by hospital and outpatient physiotherapists and were 40 minutes
minimum per session, 5 days per week for as long as hospitalised, and continuing into
the community, although receipt of physiotherapy in community settings was variable
After discharge, some participants received therapy in their own homes, at rehabilitation
centres, or private outpatient departments, dependent on need
Comparison group: Bobath Programme (Bobath 1990)

Outconi. Outcomes were recorded at baseline, 2 weeks, 3 months, 1 year and 4 years post stroke
Lower limb functional outcome measures: Motor Assessment Scale, Sedring Motor
Evaluation Scale - subscale for trunk/balance/gait
Balance/sit-to-stand outcome measures: Berg Balance Scale (1 year only)

Impairment outcome measures: Sedring Motor Evaluation Scale - subscales for leg func-
tion, arm function
ADL outcome measures: Barthel Index
QoL/health status outcome measures: Nottingham Health Profile
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Langhammer 2000 (Continued)

Notes Baseline differences: control group slightly more dependent at entry, but no significant
difference in Motor Assessment Scale, Sedring Motor Evaluation Scale or Barthel Index

Risk of bias

Bias Authors’ judgement Supp. *for judg ment

Random sequence generation (selection

bias)

Unclear risk Inadequ. :ly reported

Allocation concealment (selection bias)

Unclear risk "ot reported
P

Blinding of outcome assessment (detection
bias)

All outcomes

Incomplete outcome data (attrition bias)
All outcomes

Low risk The study was double blind, and the code
was sealed until the last test was performed
at three months follow-up

Low risk Number of drop outs balanced across

groups and reasons provided

Selective reporting (reporting bias)

Unclear -isk No study protocol

Lennon 2009

Methods

Randomisea <. atrolled trial

Participants

el ad
61, apants, 31 RTT, 30 control
Participants were recruited from an inpatient stroke unit between October 2004 and
o= 2007
Inclusion criteria: stroke admissions within 21 days post-stroke
Exclusion criteria: none stated
Mean age: RTT 71.55 (SD 13.31), control 72.13 (SD 9.93)
58.4% male
Stroke details: first or recurrent stroke, 55.7% right hemisphere
Timing post-stroke: RT'T 10.81 days (SD 5.22), control 10.73 (SD 5.09)
Pre-intervention functional ability level: Barthel Index: RTT 10.10 (SD 3.75), control
9.93 (SD 3.66); Motor Assessment Scale: RTT 18.32 (SD 11.59), control 19.97 (SD
10.98)

Interventic -~

RTT intervention: 20 minutes of conventional therapy based on Bobath principles and
20 minutes of gait-specific training administered by a research therapist 5 times per week
for 4 weeks = 6.6 hours of repetitive task training

Comparison group: 40 minutes of conventional therapy based on Bobath principles
administered by the stroke unit therapists

Outcomes

Outcomes were recorded at baseline, 4 weeks (post treatment) and at 3 and 6 months
Lower limb functional outcome measures: Motor Assessment Scale, walking speed, Mod-

ified Rivermead Mobility Index, Step Test
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Lennon 2009  (Continued)

ADL outcome measures: Barthel Index
QoL/health status outcome measures: London Handicap Score

Notes Baseline characteristics were similar in terms of age, ge. der, side of hemiplegia, time
since stroke onset, stroke severity and walking speed
There was insufficient contrast in treatment be ~een tne - 'ps (i.e. therapists in the
Bobath group practiced early ambulation more freq -ntly tha therapists in the RTT
group)
Within the RTT group, there were three ti > s the nu.. ver of Total Anterior Circulation
Infarct strokes (a poor prognostic ind*~-=ar for  ~overy of independent mobility), more
patients with a previous stroke ar . more p.. “=nts 1equiring the assistance of 2 people to
walk

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk Inadequately reported

bias)

Allocation concealment (selection bias) Unclear -isk Stratified by age and walking ability, in blocks of 4 using

sealed envelopes

Blinding of outcome assessment (detection
bias)

All outcomes

High risk Three physiotherapists assisted with both intervention
and outcome assessment following resignation of one re-

search associate

Incomplete outcome data (attrition bias) -~ 1+ risk No drop outs
All outcomes
Selective reporting (reporting k' .s) High risk Findings for the London Handicap Score (measured at 6

months) not reported

McClellan 2004

Methods

Randomised controlled trial

Participants

Australia

26 participants: 15 RTT, 11 control

Participants were recruited on discharge from physiotherapy services in 6 hospitals in 1
region. Date of recruitment not reported

Inclusion criteria: stroke within the past 18 months, 45 years and older, living in the
community, score > 0 and < 6 on MAS, score < 6 on Item 7 or 8 of the MAS
Exclusion criteria: unable to consent, uncontrolled cardiac symptoms or other medical
conditions that limited exercise, or with a pacemaker

Mean age: RTT 69 years (SD 13), control 72 years (SD 9)

50% male

Stroke details: unclear whether first or recurrent stroke, 50% right hemiparesis

Timing post stroke: RT'T median 6.5 months (IQR 5.5), control median 4.5 months
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(IQR 3)

Pre-intervention functional ability level: all participants could walk, but with difficulty

Interventions

RTT intervention: Home based exercise programme ai. ed at improving mobility in
standing balance and walking, based on a list of 23 activiti.  arranged hierarchically on
their challenge to balance

The home programme used video self-modelling p. ~ared on he baseline visit to the
clinic to prescribe the exercise programme, t .ep.. ne mcaitoring to encourage compli-
ance, and 2 clinic visits for programme re "= v

Sessions were prescribed 60 minutes =~ day ¢ - 6 weeks = 42 hours

Participants were required to kee' a recora € pracdce

Comparison group: home-basec :xercise prog imme of same duration based on improv-
ing upper limb function, startin, “tom basic movement through to functional activity,
using the same self-instructional viu. . and telephone monitoring and clinic visits

as the experimental group

Outcomes

Outcomes were recorde. . “nse. ne, 6 weeks (post treatment) and 14 weeks
Lower limb functioral out. nme measures: Motor Assessment Scale - walking
Balance/sit-to-stand outc. ~= measures: Functional Reach Test

Notes

No baseline co. pa' sons eported

19% lost tc llov -~ end of treatment phase

No likely nter. ~tion-related reasons for withdrawal
Participants -eported 75% compliance with prescribed exercises

Risk: of bias

Bias

+. aors’ ,udgement Support for judgement

Random sequence generation ... “ion

bias)

Tclear risk Inadequately described

Allocation concealment (selection « <)

Unclear risk Randomisation by numbered, sealed, opaque envelopes

Blinding of outcome asses: nent (detection
bias)

All outcomes

Low risk Outcome measures were collected by a measurer blinded
to group allocation

Incomplete  utcom. tata (= crition bias)  Low risk Number of drop outs balanced across groups and reasons
All outco .es provided

Selective repo. “ng (reporting bias) Unclear risk No study protocol
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Mudge 2009

Methods Single blind randomized controlled trial
Participants New Zealand
58 participants: 31 RT'T, 27 control
Participants were recruited through the Stroke Foundation . “New Zealand, stroke clubs
and the local hospital stroke service between ju. =200, «.. ' -bruary 2008
Inclusion criteria: 1 or more strokes more than 6 .. nths ear °r, had been discharged
from rehabilitation, and were able to walk ind .. 'ently with «n aid if necessary). Some
residual gait difficulty was required, as defr.=d by a . -re of less than 2 on at least 1 of
the walking items of the physical fun~tioning -ale of the 36-Item Short Form Health
Survey
Exclusion criteria: progressive n 1rologic disc se, other significant health problems that
adversely affected walking abilit, more thap _ falls in the previous 6 months, unstable
cardiac conditions, uncontrolled hy, =~ _on, or congestive heart failure
Mean age: RTT 69.8 (SD 13.12), control 69.61 (SD 12.81)
55% male
Stroke details: first or re . =rent  -toke, 59% right hemisphere
Timing post stroke: RT'T ‘9.2 1..onths (SD 40.9), control 69.1 months (SD 54.7)
Pre-intervention funcu. ~la ility level: median score on the physical functioning index
of the 36-item §' viv “>rm Health Survey: RTT 19, control 17
Interventions RTT interv-ntio.
The circt 't exc -ise groups contained up to 9 participants and were led by 1 of the
investigator  assistcd by 2 physiotherapy students
Ther -=re 1_ -tations in the circuit, which were graded to each participant’s ability and
pro~-=ssed as wlerated
".ach - ation contained either a task-oriented gait or standing balance activity, or strength-
« i g of 7 lower extremity muscle in a way designed to improve gait (e.g. sit to stand,
selt-.. _, standing balance, step-ups, balance beam, standing hamstring curl, tandem
walk, swiss ball squats, tandem stance, calf raise, backward walk, lunges, side leg lifts,
me ching in place, obstacle course)
The total exercise time was 30 minutes, although sessions lasted between 50 to 60
minutes, including stretching, sessions were 3 times per week for 4 weeks = 6 hours of
RTT
Comparison group: Participants in the control group attended eight 90-minute sessions
over 4 weeks in groups of up to 8. The control group was run by an occupational therapist
and consisted of 4 social and 4 educational sessions
The duration of the control group sessions was designed to match the duration of the
intervention sessions in order to control for possible effects of dosage
Outcorr < Outcomes were recorded at baseline, 4 weeks (post treatment) and 3 months
Lower limb functional outcome measure: mean number of steps per day measured by
the StepWatch Activity Monitor, 10 Metre Walk Speed, 6 Minute Walk Test, Rivermead
Mobility Index, Physical Activity and Disability Scale
ADL outcome measures: Activities-Based Confidence Scale
Notes No apparent baseline imbalance
Risk of bias
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Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Computer-g erated random numbers by an

individual not ssociated with the study

Allocation concealment (selection bias)

Unclear risk Inadeq. *ely repor. d

Blinding of outcome assessment (detection High risk Unmaski.  of independent assessor oc-
bias) cu. ~d for 3 participants who stated or im-
All outcomes lied v eir group allocation

Incomplete outcome data (attrition bias) ~ Low risk N imber of drop outs balanced across groups

All outcomes

and reasons provided

Selective reporting (reporting bias)

Unclear risk No study protocol

Olawale 2011

Methods

Prospective ran om’ ed < Hntrolled study

Participants

Africa

40 particip ts: 2v XT'T, 20 control

Parti<inants | =re recruited from patients referred for outpatient management at the

phvsiotherap, .epartment of a tertiary hospital. Date of recruitment not reported

T sclus n criteria: all participants were patients whose stroke occurred not less than three
07 .hs, ¢ 1d not more than 24 months, before entering the study. Participants were

inc.

aid

£. lusion criteria: None specifically reported but ability to walk <10 metres excluded

Mean age: RT'T 56.8 years (SD 8.3), control 57.2 years (SD 5.9)

55% male

Stroke details: 52.5% right hemisphere

Timing post stroke: RT'T 10.7 months (SD 6.8), control 10.3 (SD 5.9)

Pre-intervention functional ability level: able to walk > 10 metres

_1f they were able to walk 10 metres independently with or without a walking

Interventions

RTT intervention: On each day of treatment/training, subjects observed a pre-exercise
rest period of 10 minutes during which heart rate and blood pressure measurements were
made

The RTT group went through a one-hour session of conventional physiotherapy includ-
ing 25 minutes of over ground walking exercise training

The over ground walking exercise training involved walking over ground at a natural safe
speed (i.e. walking at own pace in order to cover as much ground as possible within the
training period) on a 15x10 metre walk course marked out on the flat floor of a remedial
gymnasium

In each case, exercise would be terminated any time the subject reported symptoms of

exertional intolerance, i.c. outside the target zone on Borg’s rate of perceived exertion

(RPE) scale
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Subjects participated in three 25 minute sessions per week for a 12 week period = 15
hours

Comparison group: The conventional physiotherapy rehabilitation consisted of one hour
of active and passive range of motion (ROM) exercises, ‘trength training and balance
training, as applicable

Outcomes Outcomes were recorded at baseline, 4 weeks, 8 wec. and 12 ecks (post treatment)
Lower limb functional outcome measures: 1 vic = Waux Speed, 6 Minute Walk Test

Notes Equivalence of groups at baseline w= = repo. ~d
5 subjects were lost to follow-up

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk Inadequately reported

bias)

Allocation concealment (selection bias) Unclear risk Not reported

Blinding of outcome assessment (detection Unclear risk Not reported

bias)

All outcomes

Incomplete outcome data (attrition bias)  Tlicic. risk Withdrawals not explained

All outcomes

Selective reporting (reporting bias) Unclear risk No study protocol

Park 2011

Methods Randomized, single-blind, controlled pilot study

Participants Republic of Korea
25 participants, 13 RTT, 12 control
Participants were recruited from patients receiving inpatient management service in a
rehabilitation hospital. Date of recruitment not reported
Inclusion criteria: the first stroke had occurred six months to five years before the study, a
walking speed of 50.7 m/s, which indicates unsafe community ambulation, no auditory
or visual deficits, no orthopaedic or cardiovascular conditions that may interfere with
the study, no cognitive impairment (>25 in Mini-Mental State Examination)
Exclusion criteria: none stated
Mean age: RTT 59.38 years (SD 8.46), control 56.92 years (SD 7.79)
48% male
Stroke details: 60% ischaemic, 44% right hemiparesis
Timing post-stroke: RT'T 28.08 months (SD 12.59), control 28.67 months (SD 17.96)
Pre-intervention functional ability level: Walking Aids: no aid (n=7), ankle foot orthosis
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Park 2011  (Continued)

(n=0), cane (n=13), quadruped cane (n=4), ankle foot othosis + quadruped cane (n=1)

Interventions

RTT intervention: Subjects from the experimental groun underwent 1-hour sessions of
community-based ambulation training in addition to fu. -tional training

The community-based ambulation training programme coy. isted of four-phase walking
training performed in various community site “ions, wu.. were differently applied
according to a weekly schedule

The difficulty level of the walking training wa. "~creas:d every week, with different
environmental demands in each session

During the four-week training perie” -alkin_ aining was conducted at various loca-
tions (e.g.in the foyer of a hospir ., a pave.. nt, siairs, a ramp, a car park, a pedestrian
crossing, and a shopping centre). vith progres: /e changesin the environmental demands
These sessions were conducted t. =e times p : week for a four week period = 12 hours

Comparison group: Functional tran.. " sed on the Bobath concept daily for an hour,

according to the routine sch=dule of the rehabilitation unit
The functional training const. ~d of standing up from a sitting position, therapist-guided
movement of the trunk . 'awc limb to simulate normal walking pattern, forward and

backward stepping of affec =d anu unaffected lower limb, and stair climbing

Outcomes

Outcomes were ccor od at baseline and 4 weeks (post treatment)
Lower limb fur tic .al o1 :come measures: 10 Metre Walk Speed, 6 Minute Walk Test,
community valk . = - .lking ability questionnaire

Balance/s -to-s. ~d outcome measures: Activities-Specific Balance Confidence Scale

Notes

No s15.. "~ 2nt lifferences at baseline

Risk: of bias

Bias

Random sequence generatio (selec on

bias)

Authors’ judgement Support for judgement

Unclear risk The subjects were randomly allocated to
the experimental group or control group

Each subject was given an envelope con-
taining two cards and was instructed to

blindly draw one card on each occasion

Allocation concealr _nt \. 'ctic.a bias) High risk Extent to which cards were drawn ‘blindly’
unclear
Blinding :outce .c assessment (detection Low risk The person undertaking the assessment

bias)

All outcomes

and data analysis was unaware of the group
of each patient

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk One withdrawal in each group
Number of participants included in out-

come analysis not given

Selective reporting (reporting bias)

Unclear risk No study protocol
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Peurala 2009

Methods

Randomised controlled trial

Participants

Finland

56 participants: 22 gait trainer group (not included in ti < review), 21 WALK group, 13
control group

Participants were recruited from inpatients in = acw.. == spital between June 2003
and December 2004 and between January 2005 . ! February 2007

Inclusion criteria: (7) first supratentorial stre’  or no “-nific at disturbance from an
earlier stroke (Modified Ranking Scale 0-2); i) Fur. ‘onal Ambulatory Category (FAC)
0-3; (#i) voluntary movement in the leg ot . - affected side; (7v) Barthel Index (BI) 25-
75 points; (v) age 18-85 years; (v7 .10 u. “able . -diovascular disease; (vi7) body mass
index (BMI) < 32; (v#7) no seve : malpositi » of joints; and (ix) no severe cognitive or
communicative disorders

Exclusion criteria: none reported

Mean age (excluding dropouts): RTT 05.3 years (SD 9.9), control 69.5 years (SD 11.0)
53% male

Stroke details: ischaemic stroke 26 participants, haemorrhagic stroke 8 participants; left
hemiparesis 20 participa. s, 1., emiparesis 14 participants

Timing post-stroke | ~lud. < dropouts): RT'T 7.8 days (SD 3.0), control 9.5 days (SD
1.9)

Pre-interventio  fun doral activity level: participants in Functional Ambulation Cate-
gory 0 (C ot able - walk r needed two assistants to help) RTT 15/21, control 9/13

Interventions

RTT inter -ntior. "WALK group): patients practiced walking over ground with 1 or 2
physintherap ts, using their individual walking aids. Training was progressed by increas-
ing the spcc”’ - .d decreasing the amount of manual guidance and reliance on walking
7 Js

‘ac! pati at spent a maximum of 1 hour a day to obtain 20 minutes actual walking
t. F- a patient also received additional gait oriented physiotherapy for 55 minutes a
day
« mparison group: patients were transferred to a health centre after the first set of
measurements and visited the hospital on testing days. While in the health centre, the
patients normally had 1 or 2 physiotherapy sessions daily, but not at the same intensity
as in the WALK group. The content of physiotherapy was determined according to
individually set goals

Outcomes

Outcomes were measured at baseline, 2 weeks (not reported), 3 weeks (post treatment)
and 6 months

Lower limb functional outcome measures: Functional Ambulation Category (primary
outcome), 10 Metre Walk Test, 6 Minute Walk Test, Modified Motor Assessment Scale,
Rivermead Motor Assessment Scale and Rivermead Mobility Index

Notes

Participants were recruited in two phases, June 2003 - December 2004 and January
2005 and February 2007. In the first phase, there was not control group. Control group
outcome data for the 10 Metre Walk Test and 6 Minute Walk Test not reported

No apparent baseline imbalance

Risk: of bias
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Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk “patients were randomly llocated”

bias)

Allocation concealment (selection bias) Unclear risk “envelopes indicat.. - the grou, s were sealed separately

for patientswi-® "TAC |1, ctior 1 Ambulatory Category]
0 or 1 and w th FAC " or3.”

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk Par pa. 'nd ¢ come assessors do not appear to have
k' en blinded

Incomplete outcome data (attrition bias)
All outcomes

Low risk Proportion of dropouts similar between WALK group
(1/21) and control group (3/13)

Selective reporting (reporting bias)

High risk 2" study protocol. No data presented for the control
group for the 10 Metre Walk Test and the 6 Minute Walk

Test at baseline and post intervention

Ross 2009

Methods Randomisec. ~ontrolled trial

Participants A g

5 pr tici- ants, 17 RTT, 18 control

1 (cipar s were recruited from a rehabilitation hospital (inpatients and outpatients).
Date o1 recruitment not reported
"clusion criteria: acquired brain injury within the past five years, over 18 years of age
ana notable hand impairment (i.e. a score of less than 80% on the Action Research Arm
Test)
Exclusion criteria: coexisting injury or disease affecting hand function; unable to com-
plete six weeks of training (i.e. for geographical, medical or psycho-social reasons). Pa-
tients with cognitive or physical problems precluding cooperation with the programme
were also excluded
Mean age: RTT 62.2 years (SD 18.2), control 60.8 years (SD 16.7)
48.6% male
Stroke details: 85.7% ischaemic, 48.72% right sided hemiplegia
Timing post-stroke: RT'T median 2.3 months (IQR 0.7 - 4.4), control median 0.7
months (IQR 0.3 - 3.0)
Pre-intervention functional ability level: Scandinavian Stroke Scale: RTT 36.2 (SD 11.
7), control 39.8 (SD 8.7)

Interventions RTT intervention: All hand training was based on the principles of task-specific motor
training and included repetitive practice of tasks which were individualized to the func-
tional goals of each patient
Training was closely supervised on a one-to-one basis by one of a small number of
experienced therapists The amount of actual practice performed in each session was
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carefully monitored, for this purpose a stopwatch was used to record the time spent
performing hand activities
The aim was to achieve at least 45 minutes of repetitious practice in each session

‘or six weeks = 30 hours

Sessions were 1-hour with a therapist five times per wee:
Comparison group: Both groups continued to receive usua. 'rm care which consisted of
half an hour of motor training for the shoulde. ~d elbo.. ©  times per week

A cup or splint was strapped to participants’ han.  to stana rdise inadvertent hand
training

Usual care for both groups also consisted « f strateg. . such as slings, wheelchair arm
troughs and positioning programmes

In addition, participants in the ¢ atrol gre » haa similar hand therapy as participants

in the experimental group but f - only 10 m  utes, three times per week

Outcomes Outcomes were recorded at baseline = " weeks (post treatment)
Upper limb functional outcome measures: Disability of Shoulder Arm and Hand Assess-
ment, Action Research Arm . st, Summed Manual Muscle Test, Wolf Motor Function
Test, long finger flexor ¢ . ~<iby. vy
ADL outcome measures: \ nadian Occupational Performance Measure

Notes No significant ¢ .tere ces at baseline

Risk of bias

Bias Authors’ ju. vement Support for judgement

Random sequence generation (selection T . w. % Computer generated allocation schedule

bias)

Allocation concealment (selection bias) Low risk Concealed opaque consecutively numbered envelopes by

a person not otherwise involved in the study
The allocation schedule and envelopes were kept off-site

Blinding of outcome assessment (de.  “ion
bias)

All outcomes

Low risk Participants were instructed not to discuss their interven-
tion or group allocation with assessors
The success of blinding was verified by asking assessors
each time a participant completed the trial whether they
had been unblinded
Assessors were then asked for their best guess at which
group each participant had been allocated to

Incomple. ~u’ ome data (attrition bias) ~ Low risk Two drops in the control group unrelated to the inter-
All outcomes vention

Selective reporting (reporting bias) Unclear risk No study protocol
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Salbach 2004

Methods

Stratified, multi-centre randomised controlled trial

Participants

Canada

91 participants: 44 mobility group, 47 arm training grc o

Participants were recruited from 9 hospitals and 2 rehabil. 1tion centres in Montreal or
Quebec City between May 2000 and Februa: 20u_

Inclusion criteria: first or recurrent stroke, under . -=ar post s. ke at recruitment, able
walk 10 metres but with residual walking def © from . ~st re :nt stroke, mental com-
petency and ability to comprehend instructic ns, disc ~rged from physical rehabilitation,
resident in the community

Exclusion criteria: resident in perr .nenc -re fac ‘ity, co-morbidity precluding partici-
pation

Mean age: mobility group 71 ye =s (SD 12), rm training group 73 years (SD 8)
61.5% male

Stroke details: first or recurrent stroke, 83% ischaemic, 56% right hemiparesis

Timing post stroke: mean Z. R days (SD 78)

Pre-intervention functional aby. *y level: 6 Minute Walk Test: mobility group 209 metres
(SD 126), arm training g ~up = metres (SD 131)

Interventions

Mobility group: . ~lking-iclated tasks designed to strengthen the lower extremities
and enhance w kin‘ pal nce, speed and distance in a progressive manner
Arm traiiing gre  »: fup conal tasks such as manipulating cards, using a keyboard and
writing while ated
Interventic  was « 2t discharge from physical rehabilitation
Sessicns were 30 minutes, 3 times per week for 6 weeks = 18 hours
Sessions we..  livered individually by a physical or occupational therapist in a hospital
« atpar :nt or rehabilitation setting

‘or paris n group: Salbach 2004a - upper extremity training; Salbach 2004b - lower
ex. ~°, training

Outcomes

C comes were recorded at baseline, and at 6 weeks (post treatment)

Limb-specific functional outcome measures: 6 Minute Walk Test, 5 metre walk at com-
fortable and maximum speed

Balance/sit-to-stand outcome measures: Timed Up and Go Test, Berg Balance Scale,
Activities Specific Balance Confidence Scale

ADL outcome measures: Barthel Index

Notes

No comparison of groups at baseline

Participants stratified into 3 groups based on comfortable walking speed

86% of participants attended 17 or more mobility sessions out of 18, 72% attended 17
or more arm training sessions

344 people were evaluated for participation but 73% refused because they could not
tolerate the travel required for attendance

Risk of bias

Bias

Authors’ judgement Support for judgement
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Random sequence generation (selection

bias)

Low risk

Computer generated

Allocation concealment (selection bias)

Unclear risk

Allocation n intained in sealed, opaque
¢ wvelop - ~=en. -ed prior to recruitment by
persc  not invol >d in the study

Blinding of outcome assessment (detection High risk Assess.  were blind to group allocation.
bias) "blinding occurred for 18/42 in the mo-
All outcomes bili, ;roupand 16/43 of the upper extrem-
y training group, but did not bias the esti-
iated effect as evaluated by multiple linear

regression model
Incomplete outcome data (attrition bias) ~ Low risk Number of drop outs balanced across

All outcomes

groups and reasons provided

Selective reporting (reporting bias)

Unclear risk

No study protocol

Salbach 2004a

Methods

See Salbac. 2004

Participants

Interventions

Outcomes

Notes

Risk: of bias

Bias

Authors’ judgement

Support for judgement

Random sequence _cu.. “fion (selection

bias)

Low risk

See Salbach 2004

Allocatio” conce?" nent (selection bias)

Unclear risk

See Salbach 2004

Blinding of o.. ~me assessment (detection
bias)

All outcomes

High risk

See Salbach 2004

Incomplete outcome data (attrition bias)
All outcomes

Low risk

See Salbach 2004
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Selective reporting (reporting bias) Unclear risk See Salbach 2004

Salbach 2004b

Methods See Salbach 2004

Participants

Interventions

Outcomes

Notes

Risk of bias

Bias Authors’ judgement  Su >vort .or judgement

Random sequence generation (selection Low risk See Salbach 2004

bias)

Allocation concealment (selection bias) Unclear 1. & See Salbach 2004

Blinding of outcome assessment (detection Higli .. " See Salbach 2004
bias)

All outcomes

Incomplete outcome data (attrition bias®  Low 1.0k See Salbach 2004
All outcomes

Selective reporting (reporting ias) Unclear risk See Salbach 2004
Song 2015
Methods Randomised controlled trial
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Participants Korea

20 participants: 10 RTT, 10 control (additional individual-based task-oriented circuit

training arm not included in the review)

Inpatient recruitment, date of recruitment not reported

Inclusion criteria: patients with hemiplegia who were d. gnosed with stroke

Exclusion criteria: not reported

Mean age: RTT 62.78 years (SD 9.97), cont: ' 55._ ~~rs SD 5.23)

% male: not reported
Stroke details: not reported

Time since stroke: RTT 36.67 months (SD 15.12,, ontrol 27.66 (SD 19.35)
Pre-intervention functional activity level: = Minute Walk Test RTT 76.6 (SD 33.1),

control 57.6 (SD 20.5)

Interventions RTT intervention: task-orientec circuit trair ag. Training tasks were sitting in a chair,
walking, walking over obstacles, . “rving - Jods, turning the goods upside down and
walking fast in a circle in addition to conventional therapy
Intervention performed for . 9 minutes a day, three times a week for four weeks
Comparison group: conventio. °l therapy for 30 minutes a day, five times per week for
four weeks

Outcomes Outcomes were re=~~ded av = seline and 4 weeks (post treatment)

Lower limb fur tiop . ovtcome measure: 2 Minute Walk Test

Notes Inadequate . _~cific. © i of inclusion criteria

Risk of bias

Bias £ atne s judgement Support for judgement

Random sequence generation (selectio Ui "> sk “Subjects were randomly allocated”.

bias)

Allocation concealment (selec on bias’ Unclear risk

Method of concealment not reported.

Blinding of outcome assessment (detc ‘on  Unclear risk
bias)

All outcomes

No mention of blinding.

Incomplete outcomr  data “ttrition bias)  Unclear risk

All outcomes

Number of participants not reported in data tables.

Selective :portin  (reporting bias) Unclear risk

No protocol available.

Tung 2010
Methods Single-blind randomised controlled trial
Participants Taiwan

32 participants, 16 RTT, 16 control
Participants were recruited from a rehabilitation medical centre. Date of recruitment not
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Tung 2010  (Continued)
reported
Inclusion criteria: first cerebrovascular accident with unilateral motor deficits, Berg Bal-
ance Scale score less than 50, ability to perform the sit-to-stand task independently, sta-
ble medical condition to allow participation in assessmc t and intervention, ability to
understand instructions and follow commands
Exclusion criteria: any medical condition that . +ld prc... articipation in the study,
deep sensory deficits or hemi-neglect
Mean age: RT'T 51.0 years (SD 12.1), contr . . 7 year. (SD 14.1)
62.5% male
Stroke details: 68.8% right hemiparesic
Timing post-stroke: RT'T 26.9 v aths (5. 16.0), control 12.8 months (SD 12.3)
Pre-intervention functional abil y level: stat  balance weight distribution (%) affected
side: RTT 44.8 (SD 9.7), contrc 47.5 (SD ¢ 8)

Interventions RTT intervention: Subjects received sit-to-stand training programme for 15 minutes
each time in addition to a gei. ral physical therapy programme, three times per week for
four weeks = 3 hours
Comparison group: Genel. ' phys..al therapy programme (30 minutes) including balance
training, gait training, s ~o. ening exercise for lower extremities, and activities of daily
living training

Outcomes Outcomes * =re 1« =4~ . at baseline and 4 weeks (post treatment)

Balance/s” -to-. ~d outcome measures: The Balance Master System, the limit of stability
testing, dul. -ion ot sit-to-stand, Berg Balance Scale

Notes T was no significant difference in the baseline data between the experimental and

ontr 1
&~ upsex eptthe post-stroke duration (RTT 29.9 months (SD 16), control 12.8 months
(SD 1..3))
Risk of bias
Bias Authors’ judgement Support for judgement

Random sequence genei tion (selection

bias)

Unclear risk Block randomization used but not clear how

the sequence was generated

Allocation conceal 1ent (selc tion bias)

Unclear risk Not clear if sealed envelopes were sequen-

tially numbered

Blinding « “~ur ume assessment (detection
bias)

All outcomes

Low risk All subjects were evaluated by another phys-
ical therapist who was blind to the assign-

ment

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk No details provided on the number of sub-

jects included in outcome analysis

Selective reporting (reporting bias)

Unclear risk No study protocol
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Turton 1990

Methods Single centre, quasi-randomised trial
Participants UK
22 participants: 12 RTT, 10 control
Participants were recruited from stroke patients discharge ' from inpatient care at one
hospital between 1986 and1987
Inclusion criteria: some impairment of function o1~ = affected pper limb (i.e. less than
95% performance on a peg transfer task), ab”. unac. -and astructions, lives within
25 miles of hospital
Exclusion criteria: none stated
Age: RTT 59 years (SD 11.97), ¢ utrol s vears "D 6.86)
55% male
Stroke details: unclear whether 1 st or recurr at stroke, 56% right hemiparesis
Time since stroke: RTT 24 weeks . "™ 25 7, control 16 weeks (SD 6.1)
Pre-intervention disability level: 12.5/20 on Southern Motor Assessment Scale
Interventions RTT intervention: Usu " ~utpa ‘ent care plus home-based exercise programme for the
upper limb, based on mc or rc.. rning principles. Exercises included movement and
task-related reach, gra., ~na -tip
Participants wers .... 4 by au occupational therapist at home, and given exercises and
repetitions
Participants were  sited _very 2 to 4 weeks for review
Carers we-e 1. ~lved 1t able and willing
Participant. were « .igned 2 to 3 practice sessions per day (approx. 1 hour in total), 7
days ~=r weer. ‘or 8 to 11 weeks = 63 hours approx
Sessions weie - uf-managed by the participant and their carer at home, with 2 to 3 home
* sits ' y an occupational therapist for programme review
‘or .paris n group: usual outpatient care (some had therapy, but others did not)
Outcomes Outcomes were recorded at baseline and at 8 - 11 weeks (post treatment)
U, ver limb functional outcome measures: sitting part of the upper limb activity assess-
ment - Southern Motor Group Assessment, 10 Hole Peg Test
Notes Baseline differences: difference in time since stroke: experimental group mean of 24
weeks, and usual care mean of 16 weeks
10 Hole Peg Test performance: experimental group more disabled, home therapy group
had more carers living at home
Self-reported rates of compliance: mean 68% (SD 25)
Risk of bi s
Bias Authors’ judgement Support for judgement
Random sequence generation (selection High risk Assigned to home therapy group or a control

bias)

group in alternate runs of five

Allocation concealment (selection bias)

High risk As above
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Turton 1990  (Continued)

Blinding of outcome assessment (detection High risk Outcome assessor not blinded to treatment
bias) group

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Nole ~tol ™ = np >t end of treatment phase
All outcomes

Selective reporting (reporting bias) Unclear risk No .udy; ~rocol

van de Port 2012

Methods Multi-centre randomised contro. d trial

Participants Netherlands
250 participants: 126 RTT, 1 Y4 control
Participants were recru’ . ' fro.  nine rehabilitation centres between June 2008 and
December 2010
Inclusion criteria: eligic” i ‘ents had to have had a verified stroke according to the
WHO definitior, ve . "le to walk a minimum of 10m without physical assistance (func-
tional ambulati n ¢ _ego. es >3), be discharged home from a rehabilitation centre, need
to continue nhy. *her- Jy during outpatient care to improve walking competency or
physical ¢ nai. 0, or both and be able to give informed consent and be motivated to
participate ~ a 12 . eck intensive programme of physiotherapy
Exclr "~n criv -ia: cognitive deficits as evaluated by the mini-mental state examination
(<24 noints), vere unable to communicate (<4 points on the Utrechts Communicatie

snde zoek, UCO) or lived more than 30 km from the rehabilitation centre
. e nage RTT 56 years (SD 10), control 58 years (SD 10)
64.c. _aale
Stroke details: 81.2% (n=103) ischaemic, 47,2% (n=118) right hemisphere
L. «e since stroke: RTT 91 days (SD 42), control 103 days (SD 51)
Pre-intervention functional ability level: Six Minute Walk Test: RTT 339 metres (SD
120), control 306 metres (SD 135)

Interventions RTT intervention: The training included eight different workstations, intended to im-
prove meaningful tasks relating to walking competency such as balance control, stair
walking, turning, transfers and speed walking
At each workstation, participants worked together in pairs, while one participant per-
formed the task for three minutes, the other observed their performance
Each participant’s performance (such as counts) was recorded in a training log, which
was used as a feedback and motivational tool during the next sessions
Motivational music was played in the background during the entire training session
The total FIT-Stroke programme included four stages: warming up (5 minutes), circuit
training (60 minutes), evaluation and a short break (10 minutes), and group game (15
minutes)

Sessions lasted 90 minutes, twice per week for 12 weeks = 36 hours
Comparison group: Same duration of usual outpatient physiotherapy, mainly one-to-
one treatments tailored to the patient with a physiotherapist who had not been on the
circuit training course at one of the participating rehabilitation centres
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van de Port 2012  (Continued)

Sessions designed to improve control of standing balance, physical condition, and walk-
ing competency were provided according to Dutch physiotherapy guidelines

Outcomes were recorded at baseline, 12 weeks (post t. atment), and 24 weeks after

Lower limb functional outcome measures: Six V1. ite Waix .~ Functional ambulation,

Modified stairs test, Comfortable walk test, Rivern.. 1 Mobil y Index, Stroke Impact
Balance/sit-to-stand outcome measures: T" > =«d Up ar. i Go Test, Timed balance test

led ADL

QoL/health status outcome me sures: Strok Impact Scale (other domains), Hospital

Significant baseline differen: s in favour of the circuit training group for a few secondary
outcomes, all analyses were ac sted for these covariates at baseline
Twenty nine falls were » o *=d .~ the circuit training group and 26 in the usual phys-

Two serious adverse even. ~ -e reported in the circuit training group: one participant

fell and consult 1 a ¢ - and one patient experienced arthythmias during one session

Outcomes
completion of training
Scale 3.0 mobility domain
Impairment outcome measures: Mot “= Ina.
ADL outcome measures: Nottine .am Exte
Anxiety and Depression Scale

Notes
iotherapy group (P=0.93)

Risk of bias

Bias Authors’ ju. vement

Support for judgement

Random sequence generation (selection

bias)

Allocation concealment (selection bias)

1

Towi & Online minimisation procedure

Unclear risk Method of concealment not described

Blinding of outcome assessmer . (detec on  Low risk Trained research assistants who were blinded

bias) to treatment allocation, measured all out-

All outcomes comes

Incomplete outcome data attrition bias) ~ Low risk Reasons for withdrawals provided. An inten-

All outcomes tion-to-treat analysis was used with the last
observation carried forward for the missing
data

Selective - portine {reporung bias) High risk EuroQoL not reported

Van Vliet 2005
Methods Single centre randomised controlled trial
Participants United Kingdom

120 participants: 60 RTT, 60 control
Participants were recruited from admissions to a stroke rehabilitation ward over a period
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Van Vliet 2005 (Continued)

of 21 months. Date of recruitment not reported

Inclusion criteria: diagnosis of stroke, referral to physiotherapy

Exclusion criteria: more than 2 weeks post stroke, unconscious on admission, unable to
toilet independently prior to stroke, living more than 2 km from hospital, unable to
tolerate more than 30 minutes of physical tasks reanired ir. ‘nitial assessment

Mean age: RTT 75 years (SD 9.1), control 75.. ‘SD 1v..,

50% male

Stroke details: unclear whether first or recurr e ke 1. dudeu, 51% right hemiparesis
Time since stroke: within 14 days

Pre-intervention functional ability lev!- Rive. =ad Motor Assessment - gross function

subscale: RTT median 2 (IRQ 1, 6), cor. 2l median 1 IRQ 1 to 4)

Interventions RTT intervention: Movement sc nce-based nerapy based on the principle that skill in
performance is a direct function of .. sunt of practice
Programme involved use of everyday objects for functional training, and practice outside
of delivered sessions
Intervention was insteac «rsu. care
Participants received a me.“an 25, minutes treatment by a physiotherapist per week day
(IQR 13 to 32 minutes,
Median total nv .ipex f minutes of treatment was 365 (IQR 140 to 1160), equating to
approximately he rs tc al training time
Treatment vs de. =re oy physiotherapists, occupational therapists and physiotherapy
assistants. ‘'n he ~ital, and as an outpatient after discharge
Treatment . 1s delivered for as long as needed
Comr | -icon y oup: Bobath-based therapy

Outcomes Jutc me- were recorded at baseline, 4 weeks, 3 months and 6 months
+ - erlip ) functional outcome measures: Rivermead Motor Assessment, Motor Assess-
men. veale, Six Metre Walk Test
"Ipper limb functional outcome measures: 10 Hole Peg Test
AL L outcome measures: Barthel Index, Extended ADL

Notes Control group had higher median scores for Rivermead gross function, and leg and trunk
subscales, and for supine to side lying, supine to sitting, balanced sitting, and sit to stand
sections of the MAS; the experimental group had higher median scores for the upper
arm section of the MAS
29% loss to follow up at 3 months

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequenc generation (selection Low risk Computer-generated random sequence pro-

bias)

vided by an independent person

Allocation concealment (selection bias)

Unclear risk Allocations were provided in envelopes and
opened after initial assessment
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Van Vliet 2005 (Continued)

Blinding of outcome assessment (detection Low risk

bias)

All outcomes

The assessor was blind to group allocation
To ensure masking, assessments of inpa-
tients occui ~d in a room separate from the
ward and pat. nts were brought to the as-
s¢ *orw... ~he. =ver possible Patients were
askea ot to me ion their treatment or
th ~oist i the ass ssor
‘or latc ~xamination of the success of mask-
7, the assessor recorded a guess of the pa-
tien. sroup allocation at each assessment,

L 2re was poor agreement

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Number of drop outs balanced across
groups, unclear if reasons provided are re-
lated to the intervention - double check with

Lois

Selective reporting (reporting bias)

High risk Modified Ashworth Scale and Nottingham

Sensory Assessment not reported

Winstein 2004

Methods Stratified, s -le centre pilot randomised controlled trial

Participants v

3 pr .tici ants: RTT 22, control 21

I icipa s were recruited from new admissions to a neurorehabilitation services centre.
Date ot recruitment not reported
“~clusion criteria: aged 29 to 76, first time stroke confirmed by CT or MRI, initially
from infarction in the anterior circulation, but widened early in the recruitment phase to
include haemorrhagic or pontine stroke, onset of stroke from 2 to 35 days before study
entry, FIM score of 40 to 80, widened to include a broader range early in recruitment
phase
Exclusion criteria: peripheral nerve or orthopaedic conditions that interfered with arm
movements, cardiac disease that limited function, subarachnoid haemorrhage within
evidence of infarction, progressive hydrocephalus, previous history of brain injury, severe
aphasia, neglect, agitation or depression that could limit participation
Age: RT'T< 35 years (n= 2), 35 to 75 years (n=18), control < 35 years = (n=0), 35 to 75
years (n=19), > 75 years (n=1)
52.5% male
Stroke details: first stroke, 85% ischaemic stroke, 62% right hemiparesis
Time since stroke: RTT 15.5 days (SD 6), control 15.4 days (SD 5.5)
Pre-intervention disability level: 65% Orpington Score 1.6 to 4.1

Interventions RTT intervention: Usual care plus task-specific functional training based on the princi-
ples of motor relearning, focussing on systematic and repetitive practice of tasks
Tasks were randomly ordered, and progressed in difficulty
Sessions were 1 hour per day, 5 days per week, for 4 weeks = 20 hours additional to usual
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Winstein 2004  (Continued)

care
Sessions were delivered by a physical therapist in hospital, and in an outpatient setting
when discharged Comparison group: usual care - delivered primarily by occupational
therapists, which could include muscle facilitation exer. -es emphasising the neurode-
velopmental treatment approach, neuromuscular electrical <imulation, stretching exer-

cises, and ADL

Outcomes Outcomes were recorded at baseline, 4 to 6 .cc. (post reatnient) and 9 months after
stroke
Upper limb functional outcome me»res: ko ~tional Test of the Hemiparetic Upper
Extremity, Fugl Meyer Assessmer
ADL outcome measures: Functi nal Indeper. ence Measure
Notes No significant differences reported a.© _ine
7% loss to follow up at end of treatment phase
Intervention-related reasons 1. - withdrawal: 1 participant in the experimental group lost
interest
Compliance reported as nc r pericct, except for 1 participant in the experimental group
who, after discharge, auc " <. ‘se of travel distance, completed only 15 of the 20 hours
training
Risk of bias
Bias Authors’ ju rement Support for judgement
Random sequence generation (selection U".c.c -risk Procedure for generating random numbers
bias) not described, except for blocking
Allocation concealment (selection bias) Unclear risk Sealed envelopes delivered by independent
person, and opened on enrolment on next
eligible participant
Blinding of outcome assessment (de. +ion High risk Outcome assessor not blinded to group al-
bias) location
All outcomes
Incomplete outcom” wa. ‘attric on bias)  Low risk Missing data balanced in numbers across
All outcomes groups with similar reasons
Selective -portin  (reporting bias) Unclear risk No study protocol
‘Winstein 2016
Methods RCT
Participants USA
361 participants: 119 structured, task-oriented upper extremity training (Accelerated
Skill Acquisition Programme), 120 dose-equivalent occupational therapy (DEUCC),
Repetitive task training for improving functional ability after stroke (Review) 79

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Winstein 2016

(Continued)

122 monitoring-only occupational therapy (UCC)

Participants were recruited from seven sites, predominantly during inpatient rehabilita-
tion, between June 2009 and March 2014

Inclusion criteria: ischemic or hemorrhagic stroke (subd. -l and epidural effusions per-
mitted) within the previous 106 days, hemiparesis (weak =ss) in arm or hand, some
active finger extension movement by close of ex. ~llmenc ... »w, age 21+, able to com-
municate in English, willing to attend outpatient ti. -py and . I study evaluations
Exclusion criteria:

Neurologic symptoms or conditions

1. Traumatic or non-vascular brain ini==v. sub. >chnoid hemorrhage, AV malformation,
acute subdural or epidural hemar .na

2. Neurologic condition that m 7 affect mot. - response (e.g. Parkinson’s, ALS, MS)

3. Presence of ataxia per NIHSS nd evidens  of cerebellar or brainstem lesion

4. Absent upper extremity sensatior. |~ .SS

5. Neglect asymmetry > 3 p=r Mesulam Unstructured

6. A second stroke within the "ast 72 hours cannot be ruled out before the brief medical
exam (BME)

Physical attributes affectir. - move.nent or function

1. Total UE Fugl-Meyc. a1 <19 or >58, or = 0 for finger mass extension/grasp release
hand score

2. UE pain tha sub «ant lly interferes with ADLs

3. Maximum ass. “nce cquired for mobility

4. Passive RO, " limitation of the hemiparetic upper extremity that prevents functional
use of limb. ~and, 1..cluding any of the following:

1. Sk -lder:, xion <90°, abduction <90°, external rotation <45°

2. Flhow/Forcam: extension <—20°, supination or pronation < 45° from neutral

*. Wr'.t/Finger: flexion or extension <0°, MCP or IP extension <30°

. e norb I status

1.1, crauma requiring > 48 hours of hospitalization within past 12 mos.

2. Psychiatric illness requiring hospitalization within past 24 mos.

5. .rm or hand injury limiting use prior to stroke

4. Amputation of all fingers or thumb of affected hand

5. Pre-morbid motor impairment of the contralateral upper extremity of neurologic
origin

6. Barthel Index < 95

Medication, Drug and/or Alcohol

1. Active or recent drug treatment for dementia

2. Treated with Botox in affected arm within last 3 months

3. Toxicology screen positive for illegal substances or reported use within the past 3 years
4. Reported alcohol use per CAGE or treatment for withdrawal since index stroke
Cognition and Participation

1. Enrollment in a conflicting study

2. Expected inability to participate in study due to illness, social, or geographic reasons
3. Unable to follow a 2-step command per NIHSS

4. < 2 on the Mini-Cog with an abnormal Clock Draw Test (CDT) or score = 0

5. PHQ-9 total score between 10 and 19 without management plan or score >19

6. Judged medically unstable and/or unable to participate by primary physician or SPI
Other
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1.

Received > 6 hours of Outpatient Occupational Therapy (OT) since stroke (Home
Health and OT Evaluation do not count toward 6 hour

maximum)

2. Clinician’s best judgment (multiple factors in combinatic. ): The SPTand CSC concur
that the PP is NOT a candidate for randomiza. n

14-106 days post-stroke

Mean age: ASAP 60.9 years (SD 13.7), DEU _C 9.9 yc.ss (Sv 10.5), UCC 61.1 years
(SD 13.1)

56.2% male

Stroke details: ischaemic stroke 87.3%, rig.  hemuparesis 46.5%

Time since stroke: total 45.8 da ;5 (SD 22.4), ASAP 45.2 days (SD 20.3), DEUCC 45.
0 days (SD 22.8), UCC 47.0 da, (SD 23.9

Pre-intervention functional ability . ' "aseline upper extremity Fugl-Meyer motor

score: total 41.6 (SD 9.4), ASAP 41.7 (9.5), DEUCC 41.5 (SD 9.2), UCC 41.6 (SD 9.
5)

Interventions

RTT intervention: Acceles red dn.il Acquisition Program (ASAP) emphasising purpose-
ful and skilled movenic.  =x -ution, choices of specific tasks to be practiced, collabo-
rative problem ¢ .vi. ¢ identify and address movement needs and encouragement of
self-direction i1 exr adin  practice to community contexts

Sessions we= 1 1. = 3 .mes per week for 10 weeks = 30 hours

Dose-equ'vale.. nsual and customary care group (DEUCC) and monitoring-only usal
and custon. -y carc UCC) received outpatient occupational therapy based on usual and
custe ~+v pr. ‘tice. The DEUCC group received 30 hours of therapy; the UCC group
did ~at have a upecified dose

Outcomes

« " come measured at baseline, post-intervention (10 weeks) and at 6 and 12 months
Uppe. umb functional outcomes: log-transformed Wolf Motor Function Test (primary
~utcome); 12-month change in Wolf Motor Function Test time score; Stroke Impact
Sce.e hand sub-scale score

Notes

No apparent baseline imbalance

Risk of bias

Bias

Authors’ judgement  Support for judgement

Random se aence -=nerar hn (selection

bias)

Low risk A stratified block randomization scheme within sites balanced
assignment by motor severity and time from stroke onset

Allocation co. =alment (selection bias)

Low risk “Once a participant provided informed consent and the baseline
assessment was completed, the study site requested randomiza-
tion; the data manager confirmed eligibility and the site team
leader was notified of the assignment.”

Blinding of outcome assessment (detection
bias)

All outcomes

High risk Outcome assessors blinded; not possible to blind participants.
Assessor was unblinded to allocation of 7 participants
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Incomplete outcome data (attrition bias)
All outcomes

Low risk Data for all participants analysed using intention to treat.

Withdrawals: ASAP: 13/119, DEUCC 11/120, UCC 22/122

Selective reporting (reporting bias)

High risk Many more outcomes listed in th orotocol than reported, e.g.
Upper Extremity Fug' Me, .

Yen 2005

Methods Single centre randomised controlled ™'

Participants Taiwan
30 participants: 13 RTT, 17 con. !
Participants were recruited from a ncu.oiogy department. Date of recruitment not re-
ported
Inclusion criteria: single stroke =sulting in hemiparesis, minimum of 20 degrees of active
wrist extension and 10 ¢ "y, ~ 0. active finger extension, aged between 18 to 80 years,
no severe aphasia or ~ognit. = impairment
Exclusion criteria: ather «.. - .es that would confound the study such as Parkinson’s
disease, shoulde sub’ xation, recurrent stroke during the training period
Mean ag~: RT'1 47 35 ye 1s (SD 11.2), control 69.53 years (SD 9.23)
46% male
Stroke de. ils: . stroke, 60% right hemiparesis
Time since . -oke: KT'T 8.4 months (SD 8), control 6.2 months (SD 7.9)
Pre-iucc ~ric » functional ability level: baseline mean 3.28 seconds per item on the
VW _.. " Totor Function Test

Interventions 1 7 inte vention: Practice of 15 to 20 tasks selected from a battery of 50 tasks, with task
shapiug (consisting of verbal feedback for small improvements), task selection (based on

=eds of individual), and performance assistance in the

iniual stages if unable to perform independently
Intervention was instead of usual care
Sessions were 6 hours per day; it is unclear whether there were 5 or 7 sessions per week
Treatment duration was 2 weeks = 60 to 84 hours
Sessions were delivered by a physical therapist; it is unclear whether sessions were group
based or individual
Comparison group: regular program of physical therapy including gait training, facili-
tation, balance
training, or occupational therapy; it is unclear how much time the control group spent
in therapy

Outcomes Outcomes were recorded at baseline and 2 weeks (post treatment)
Upper limb functional outcome measures: Mean time taken to complete individual items
on the Wolf Motor Function Test
Results for items 8 to 15 are only presented for participants able to complete them within
2 minutes

Notes Exclusion criteria potentially applied during training
No baseline differences reported
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Risk: of bias

Bias Authors’ judgement

Support fo. 'udgement

Random sequence generation (selection Unclear risk

bias)

L "’.qualw/ ~ rted

Allocation concealment (selection bias) Unclear risk

Not rep. =d

Blinding of outcome assessment (detection Low risk
bias)

All outcomes

Assessur blinded

Incomplete outcome data (attrition bias) ~ Low risk
All outcomes

No loss to follow up

Selective reporting (reporting bias) Unclear risk

No study protocol

Abbreviations used in characteristics of included studies 1 bler
ADL: Activities of Daily Living

IQR: interquartile range

RTT: Repetitive task training

SD: Standard Deviation

QoL: Quality of Life

Characteristics of excluded stuc ies , " .ed by study ID]

Study Reasc. € . exclusion

Allison 2005 Not repetitive task training

Almhdawi 2014 Co. nared against another RTT-type intervention
Askim 2004 A ternative mechanism of action

Banta2’ 3 ) Alternative mechanism of action

Bever 2006 Not repetitive task training

English 2016 Alternative mechanism of action

Harijan 2013 Compared against another RTT-type intervention
Hillier 2010 Compared against another RTT-type intervention
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Hubbard 2010 Compared against another RT T-type intervention
Li 2008 Alternative mechanism of action

Logan 2014 Not repetitive task training

Lord 2008 Compared against another RT T-type intervention

Malagoni 2016

Compared against another RT T-type intervention

McCombe-Waller 2014

Alternative mechanism of action

Onigbinde 2009

Alternative mechanism of action

Pang 2013 Compared against another RT T-type interven. »n
Rao 2013 Not repetitive task training
Saeys 2012 Alternative mechanism of action

Sherrington 2005

Not specific to stroke patient.

Shimodozono 2013

Alternative mechanism of act: 1

Tang 2009 Alternative mechar” .. faction

Taub 2013 Compared age” st . ther KTT-type intervention
Verheyden 2009 Not r _c.. e tas,. -aining

Vloothuis 2013 Altc. ~tiv  mechanism of action

Wang 2011 Compared against another RT T-type intervention

RTT: repetitive task * au.

Charac cristi- 5 of studies awaiting assessment [ordered by study ID]
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Baglary 2013

Methods Pre-test, Post-test Experimental Study Design

Participants ~ Undergoing hospital rehabilitation

Interventions  Backward walking training in gait performance for patients with stroke

Outcomes Gait measures

Notes MSc Dissertation not published
Bhaskar 2009

Methods RCT

Participants  Stroke

Interventions  Conventional physiotherapy and hand functions" ~ctivi. =s

Outcomes Hand Function

Notes
Brkic 2016

Methods RCT

Participants recruited within 14 davs of stro.

Interventions  Repetitive Funs onal ‘ask Pra .ice Upper Limb

Outcomes Arm function

Notes Trial com leted in follow up phase

Dean 2015

Methods RC.

Participa. » At least one month post-discharge from hospital

Interventions  Excercise-based functional training programme

Outcomes Mobility, balance, ability to perform five functional tasks, physical activity

Notes Trial estimated completion date October 2016
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Eng 2009

Methods RCT

Participants ~ Undergoing hospital rehabilitation
Interventions  Leg Exercise Program

Outcomes Gait speed, balance, physical activity
Notes Trial completed publication under review

Ferrari 2015

Methods RCT

Participants ~ Patients with post-stroke pusher syndrome
Interventions  Specific rehabilitation treatment

Outcomes Sitting and Standing Balance

Notes
Gandhi 2015 9
Methods RCT - 2

Participants ~ Within 7 days of admissi 2 (- mon’ 1 post-stroke)
Interventions  Repetition of tas’ 5 ific ac ities (ATTEND Trial)
Outcomes Patient-centerc = 707", QOL

Notes
Indurkar 2013

Methods RC ™

Particip “ts

" /ithin one year of a first or recurrant stroke and with residual walking deficit

Interventions " sk orientated intervention comprising of five tasks
Outcomes Balance, Speed and Distance
Notes
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Knox 2014

Methods Not known

Participants  Stroke patients discharged from hospital

Interventions  Out-patient based task-orientated training programme

Outcomes Not known
Notes
Kumar 2012
Methods RCT
Participants Stroke patients with paresis of hand

Interventions  Task orientated training

Outcomes Hand Function

Notes

Pandian 2014

Methods RCT

Participants ~ Stroke patients with early su o’ ed a icharge

Interventions  Family-led caregiver-den.  -ed, home-based stroke rehabilitation (ATTEND Trial)

Outcomes QOL, Anxier and D pression, health Costs

Notes

Tong 2015

Methods RCT

Participar s A ute Ischemic Stroke

Interventions  Farly and intensive rehabilitation

Outcomes Motor Function

Notes
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Xu 2012

Methods RCT

Participants  Stroke

Interventions  Walking training

Outcomes Lower limb function, ADL
Notes

Zhu 2013
Methods RCT

Participants ~ Stroke patients with upper limb dysfunction

Interventions  rehabilitation training for optimizing motor skills

Outcomes Hand function

Notes

Characteristics of ongoing studies /forderea v stua, ID]

Alouche 2016
Trial name or title Effects of Trainir , Rt,, “mi and Discrete Aimimg Movements on Arm Control and Functionality after
Stroke .
Methods Three .rm RC ~
Participants Stroke exp.  >nced more than 6 months on enrollment
Interventions D. icrete and Rhythmic aiming movements (repeated)
Outcomes 1. ror accvity, Arm Function
Starting da . M-2016

Contact 1. -t ition  sandra.alouche@unicid.edu.br

Notes Not yet recruiting
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Bosomworth 2013

Trial name or title

Robot Assisted Training for the Upper Limb after Stroke (RATULS)

Methods Three arm multi-centre RCT
Participants 1 week to 5 years post-stroke
(Stratified: 0-3months; >3-12 months; >12months to five years)
Interventions Enhanced upper limb therapy programme
Outcomes Upper limb function, upper limb impairment, activities of daily 1. " ~¢, quality of life, adverse events

Starting date

Main Trial 2015

Contact information

helen.rodgers@ncl.ac.uk

Notes

Pilot Trial 2014

Dromerick 2014

Trial name or title

Critical periods after Stroke Study (© PAS )

Methods 4 Arm RCT (Phase 2)

Participants Stroke patients within 28 tavs of . 'mission

Interventions Upper limb motor tr .ninc \infensive therapy (Acute, Sub-acute, Chronic phase)
Outcomes Upper extremity 1 10t0r L., .ovement

Starting date

2014

Contact information

Margot.G.  netti@®medstar.net

Notes

Ti al estimated completion date August 2018

Hariohm 2013

Trial name or title

- RCT Protocol on Efficacy of Deep Knee Flexion Exercises on Improving Activities Involving Deep Knee

Flexion and Quality of Life in Persons with Stroke

Methods Pragmatic RCT
Participants Chronic stroke- community dwelling
Interventions Task specific deep knee flexion activity-training
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Hariohm 2013  (Continued)

Outcomes Deep knee flexion activity goal attainment, quality of life (social participation domain), lower limb muscle

strength, fear of fall, functional ambulation status

Starting date 2013

Contact information Hariohm@hotmail.com

Notes Recruitment target 40- ongoing

Korner-Bitensky 2013

Trial name or title Randomised pilot trial of usual care versus LIFE (life. Te inter ention using functional exercise to reduce

falls) in those with mild stroke

Methods Three group parallel RCT

Participants Individuals aged > 70 years with a first n... " ~fro. >
Interventions Lifestyle intervention using functior 1l er «ccis
Outcomes Rate of falls (self-reported), stz ic a. ' dynamic balance
Starting date 2013

Contact information  lindy.clemson@sydn¢ r.edr au

Notes Pilot data being ~ epared 1ur publication

Kumaran 2010

Trial name or title A randomisc. -ontrolled trial to study the effects of a task and context based exercise program in stroke
pa ients

Methods _RC'l—

Participants >3 n Hnths post-stroke

Interver ons Task and context based exercise program using motor relearning approach

Outcomes Stroke impact scale, motricity index score, gait velocity, berg balance scale, walking distance, participation

and autonomy questionnaire, falls efficacy scale

Starting date 2011

Contact information  senthil. kumaran@manipal.edu
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Kumaran 2010 (Continued)

Notes

Trial due to complete 2015

0Oza 2015

Trial name or title

Short term effect of circuit class training for improvement of upper it in stuc..  patients: A randomized

clinical trial

Methods RCT

Participants Single episode supratentorial stroke
Interventions Task orientated circuit class training
Outcomes Motor function

Starting date

2014

Contact information

abraham.joshua@manipal.edu

Notes

Schultz 2012

Trial name or title

Use of Repetitive Facilirarive Exerc..c Program in Established Stroke

Methods RCT , N

Participants >6 months ~ast-s.. e

Interventions Repe’ ive fac’ tative exercise therapy

Outcomes Fugl-Meyer A.  Score, Motor Activity Log, Grasp strength, hand dexterity, patient satisfaction

Starting date

Contact informatic 1

Notes

2R

schu “z.billie@mayo.edu

1r1al due to complete 2014

Stuart 2009

Trial name or title

Adaptive Physical Activity for Chronic Stroke (APA-Stroke)

Methods

RCT

Participants

>6 months post-stroke
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Stuart 2009  (Continued)

Interventions

Progressive exercise program

Outcomes

Walking speed, ambulatory activity, balance

Starting date

2009

Contact information

stuart@umbc.edu

Notes

Trial due to complete 2014

Tanne 2008

Trial name or title

Virtual reality training program for ambulatory patients wiu: chronic gait deficits after stroke

Methods Pilot RCT  \
Participants Ambulatory patients following stroke (3-7? mox. hs post-stroke)
Interventions Virtual reality system

Outcomes Ambulation, gait, functional reac..

Starting date

2008

Contact information

David. Tanne@sheba " ealtt gov.il

Notes

Turton 2011

Trial name or title

Home-basc  -each-to-grasp training for people after stroke: study protocol for a feasibility randomized con-

trolled trial

Methods

Participants

Ka 1omized Controlled Feasibility Trial

<12 1onths post-stroke

Intervenr’ sns

‘lask-specific reach-to-grasp training

Outcomes

Arm function, arm movement in 28 everyday tasks , stroke impact scale, health and social questionnaire,

caregiver burden

Starting date

2011

Contact information

ailie.turton@uwe.ac.uk
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Turton 2011 (Continued)

Notes Trial completed in follow up phase

ADL: activities of daily living
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DATA AND ANALYSES

Comparison 1. Upper limb function: post treatment

No. of No. of
Outcome or subgroup title studies participants Statistical merhod Effect size
1 Arm function 11 749 Std. Mean Difference (IV, R~~dom, =% CI'  0.25 [0.01, 0.49]
2 Hand function 8 619 Std. Mean Difference (IV, <ando.  95% CI)  0.25 [0.00, 0.51]
3 Sitting balance/reach 6 222 Std. Mean Difference (IV, “xed, 95%0 CI) 0.28 [0.01, 0.55]

Comparison 2. Upper limb function: follow up

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 All outcomes 9 St . Me n Difference (IV, Fixed, 95% CI) Subtotals only
1.1 Under 6 months post 3 153 . ' M an Difference (IV, Fixed, 95% CI) 0.92 [0.58, 1.26]
treatment
1.2 6 to 12 months post 6 412 Std. Mean Difference (IV, Fixed, 95% CI) 0.10 [-0.09, 0.30]

treatment

Comparison 3. Upper lim’ func ion: susgroup analyses

1. of No. of

Outcome or subgroup tit'~ studies participants Statistical method Effect size

1 Dosage of task practice 15 833 Std. Mean Difference (IV; Random, 95% CI)  0.33 [0.11, 0.56]
1.1 0 to 20 hov s 9 383 Std. Mean Difference (IV; Random, 95% CI)  0.23 [0.00, 0.46]
1.2 More <han . 2 hours 6 450 Std. Mean Difference (IV; Random, 95% CI)  0.38 [-0.03, 0.80]

2 Time sinc  stroke 15 833 Std. Mean Difference (IV; Random, 95% CI)  0.33 [0.11, 0.56]
210 015d s 4 239 Std. Mean Difference (IV; Random, 95% CI)  0.21 [-0.04, 0.47]
2.216< ~ (o 6 months 7 421 Std. Mean Difference (IV; Random, 95% CI)  0.48 [0.06, 0.91]
2.3 More ti.. 6 months 4 173 Std. Mean Difference (IV, Random, 95% CI)  0.24 [-0.23, 0.72]

3 Type of intervention 15 833 Std. Mean Difference (IV, Random, 95% CI)  0.33 [0.11, 0.56]
3.1 Whole therapy 3 240 Std. Mean Difference (IV, Random, 95% CI)  0.51 [-0.18, 1.20]
3.2 Mixed training 8 509 Std. Mean Difference (IV, Random, 95% CI)  0.14 [-0.03, 0.32]
3.3 Single task training 4 84 Std. Mean Difference (IV, Random, 95% CI)  0.71 [0.11, 1.30]
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Comparison 4. Lower limb function: post treatment

Outcome or subgroup title

Statistical method

Effect size

1 Walking distance: change from
baseline

2 Walking speed

3 Functional ambulation

4 Sit to stand: post
treatment/change from baseline

5 Lower limb functional measures

6 Standing balance/reach

No. of No. of
studies participants
9 610
12 685
525
346
5 419
9 504

Mean Difference (IV, Random, 95% C

Std. Mean Difference (IV, Ra. 'om, v ,. ~
Std. Mean Difference (IV, Randon. 95% CI,
Std. Mean Difference (Fixe ., v. ~ Cl)

Std. Mean Differer~- TV, k1. 4. 95% CI)
Std. Mean Diffe cnce (IV, “ixed, 95% CI)

34.80 [18.19, 51.41]

0.39 [-0.02, 0.79]
0.35 [0.04, 0.66]
0.35 [0.13, 0.56]

0.29 [0.10, 0.48]
0.24 [0.07, 0.42]

Comparison 5. Lower limb function: follow up

No. of No. of
Outcome or subgroup title studies participants
1 All outcomes 12
1.1 Under 6 months post 8 471
treatment
1.2 6 to 12 months post 6 Ze

treatment

Statistical method

Effect size

. ' M an Difference (IV, Fixed, 95% CI)
“«d. Mean Difference (IV, Fixed, 95% CI)

Std. Mean Difference (IV, Fixed, 95% CI)

Subtotals only
0.34 [0.16, 0.52]

0.06 [-0.18, 0.31]

Comparison 6. Lower lir o func ion: subgroup analyses

No. of No. of

Outcome or subgroup tit 2 studies participants Statistical method Effect size

1 Dosage of task prac .cc 24 1144 Std. Mean Difference (IV, Random, 95% CI)  0.32 [0.12, 0.53]
1.1 0 to 20 hot s 16 583 Std. Mean Difference (IV; Random, 95% CI)  0.39 [0.07, 0.71]
1.2 Mor than 2. “ours 8 561 Std. Mean Difference (IV; Random, 95% CI)  0.33 [0.16, 0.50]

2 Time sir e strok 24 1144 Std. Mean Difference (IV; Random, 95% CI)  0.32 [0.12, 0.53]
2.1uv 15 ays 5 288 Std. Mean Difference (IV; Random, 95% CI)  0.16 [-0.15, 0.46]
2.216da, =0 6 months 9 428 Std. Mean Difference (IV; Random, 95% CI)  0.52 [-0.03, 1.07]
2.3 More than » months 10 428 Std. Mean Difference (IV; Random, 95% CI)  0.41 [0.21, 0.60]

3 Type of intervention 24 1144 Std. Mean Difference (IV, Random, 95% CI)  0.32 [0.12, 0.53]
3.1 Whole therapy 2 138 Std. Mean Difference (IV, Random, 95% CI)  0.10 [-0.24, 0.43]
3.2 Mixed training 17 894 Std. Mean Difference (IV, Random, 95% CI)  0.42 [0.17, 0.67]
3.3 Single task training 5 112 Std. Mean Difference (IV, Random, 95% CI)  0.07 [-0.42, 0.55]
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Comparison 7. Secondary outcomes

No. of No. of

Outcome or subgroup title studies participants Statistical method Effect size

1 Activities of daily living function 9 527 Std. Mean Difference (IV, Fixed, 95% ) 0.28 [0.10, 0.45]
2 Global motor function scales 5 222 Std. Mean Difference (IV; Fixed, 95% Cy, 0.38 [0.11, 0.65]
3 Quality of life/health status 4 264 Std. Mean Difference (IV, Fix ' 95% 0.28 [0.04, 0.53]

Analysis 1.1. Comparison | Upper limb function: post reatme. *, Outcome | Arm function.
Review: Repetitive task training for improving functional ability after stroke
Comparison: | Upper limb function: post treatment

Outcome: | Arm function

Std. Std.
Mean Mean
Study or subgroup Treatment Control Difference Weight Difference
N Mean(SD) N lean: D) IVRandom,95% CI IV,Random,95% Cl
Arya 2012 50 2284 (1233) 52 17 (731) - 111 % 1.15[073,1.57]
Blennerhassett 2004a 15 49 (1.9) '5 5.1 (1.5) e 6.8 % -0.11[-0.83,060]
Kwakkel 1999b 27 20 (22) 34 10 (19) + 9.6 % 048[-003, 1.00]
Langhammer 2000 29 4.7 (2) 2 4.1 (2.3) T 9.1 % 0.28[-027,082]
Ross 2009 17 172! 15 22 (25) T 7.1 % -021 [-0.90,047]
Salbach 2004b 47 20.17) 4 28 (19) - 11.3% 0.06 [-0.36, 047 ]
Turton 1990 12 1362 9 10 1225 (7.2) - 55% 023[-061,1.07]
Van Vliet 2005 4 30, (223) 43 3.69 (2.38) - 111 % 0.08[-034,051]
Winstein 2004 20 9.58 (5.7) 20 947 (6.3) - 8.0 % 0.02 [-0.60, 0.64 ]
Winstein 2016 102 I.- (0.82) 100 1.28 (0.81) ™ 138 % 0.12[-0.15,040]
Yen 2005 13 -2.57 (0.93) 17 -3.06 (1.54) T 6.6 % 036[-037,1.09]
Total (95% CI) 3, 375 * 100.0 % 0.25[0.01, 0.49 ]
Heterogeneity: Tau? = .09; Chi= 2409, df = 10 (P = 0.01); I> =58%
Test for overall” ffect: z - 2.01 (P 0.045)
Test for sub’ oup differ=nces. . .ot applicable
2 | 0 | 2
Favours control Favours treatment
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Analysis 1.2. Comparison | Upper limb function: post treatment, Outcome 2 Hand function.

Review: Repetitive task training for improving functional ability after stroke

Comparison: | Upper limb function: post treatment

Outcome: 2 Hand function

Std. Std.
Mean Mean
Study or subgroup Treatment Control Difference tht Difference
N Mean(SD) N Mean(SD) IV.Random,95% Cl IV.Random,95% Cl
Arya 2012 50 9.64 (6.92) 52 4.12 (4.04) Bt 152 % 0971056, 1.38]
Blennerhassett 2004a 15 47 (2.5) 15 49 (2.1) 84 % -0.08 [ -0.80, 0.63 ]
Langhammer 2000 29 46 (1.9) 24 39 (23) ™ 117 % 0.33[-021,087]
Ross 2009 16 2.1 (1.5) 16 23 (1.5) - 88 % -0.13[-0.82,056]
Salbach 2004b 47 -9 (3) 44 -10 (4) = I5.1'% 028[-0.13,070]
Turton 1990 12 -43.5 (20.8) 10 -41.1 (20.1) - 6.7 % -0.11[-095,073]
Van Vliet 2005 42 43 (241) 43 407 (256 -+ 14.8 % 0.09[-0.33,052]
Winstein 2016 104 7034 (2636) 100 6525 (24.87) ul 194 % 0.20[-0.08, 047 ]
Total (95% CI) 315 304 g 100.0 % 0.25 [ 0.00, 0.51 ]
Heterogeneity: Tau? = 0.07; Chi? = 15.17, df = 7 (P = 0.03); I> =54%
Test for overall effect: Z = 1.96 (P = 0.050)
Test for subgroup differences: Not applicable
-4 2 0 2 4

Favours control

Favours treatment
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Analysis 1.3. Comparison | Upper limb function: post treatment, Outcome 3 Sitting balance/reach.

Review: Repetitive task training for improving functional ability after stroke

Comparison: | Upper limb function: post treatment

Outcome: 3 Sitting balance/reach

Std. Std.
Mean Mean
Study or subgroup Treatment Control Difference S0t Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% ClI IV Fixed,95% Cl
de S ze 200 10 33(0.8) 10 3(0.8) ™ 92 % 036 [-053, 1.24]
Dean 1997 10 12 (0.95) 9 10.8 (0.9) - 72% 124 [0.23,224]
Dean 2007 6 1.25 (0.07) 6 1.07 (0.13) . - 38% 1.59 022,296 ]
Howe 2005 15 -1.9 (0.8) 18 2.1 (0.7) ™ 153% 026[-043,095]
Langhammer 2000 29 54 (09) 24 5(15) = 244 % 0.33[-022,087]
Van Vliet 2005 42 4.54 (1.49) 43 4.63 (1.42) i 40.0 % -0.06 [ 049, 036 ]
Total (95% CI) 112 110 * 100.0 % 0.28 [ 0.01, 0.55 ]
Heterogeneity: Chi2 = 9.54, df = 5 (P = 0.09); 1> =48%
Test for overall effect: Z = 2.03 (P = 0.043)
Test for subgroup differences: Not applicable
4 2 0 2 4

Favours control

Favours treatment
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Analysis 2.1. Comparison 2 Upper limb function: follow up, Outcome | All outcomes.

Review: Repetitive task training for improving functional ability after stroke

Comparison:

Outcome: | All outcomes

2 Upper limb function: follow up

Std. Std.
Mean Mean
Study or subgroup Treatment Control Difference Tha it Difference
N Mean(SD) N Mean(SD) IVFixed,95% Cl IVFixed,95% Cl
| Under 6 months post treatment
Arya 2012 50 255 (12.1) 52 1346 (8.22) - 639 % I.16 [0.74, 1.58 ]
deS ze 2001 10 3.6 (0.5) 10 34 (0.6) 144 % 0.35[-054, 123]
Howe 2005 I5 25(13) 16 1.9 (0.5) T 217 % 0.60[-0.12, 1.32]
Subtotal (95% CI) 75 78 y' 4 100.0 %  0.92 [ 0.58, 1.26 ]
Heterogeneity: Chi2 = 3.61, df = 2 (P = 0.16); I> =45%
Test for overall effect: Z = 537 (P < 0.00001)
2 6 to 12 months post treatment
Blennerhassett 2004a 10 -23.6 (122) I -31 (332 T 5.1% 028[-058, 1.14]
Dean 2007 5 1.26 (0.08) 4 1.07 . I.1'% 2.11[026396]
Langhammer 2000 27 39 (25) 27 350 9) - 133 % 0.15[-0.39, 068 ]
Van Vliet 2005 42 345 (24) 5 - 7T 237) o 214 % -0.13[-0.55,029]
Winstein 2004 17 9.67 (5.8) ! 198 (62) e 8.1 % -021[-090,047]
Winstein 2016 104 14 (1.1 104 12 (1.1) i 501.1% 0.18 [-0.09,045]
Subtotal (95% CI) 205 207 I 100.0 % 0.10 [ -0.09, 0.30 ]
Heterogeneity: Chi2 = 7.06, df = 5 (P = 022); I> =29%
Test for overall effect: Z = 1.05 (P = 0.29)
-2 | 0 |

Favours control

Favours treatment
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Analysis 3.1. Comparison 3 Upper limb function: subgroup analyses, Outcome | Dosage of task practice.

Review: Repetitive task training for improving functional ability after stroke

Comparison: 3 Upper limb function: subgroup analyses

Outcome: | Dosage of task practice

Std. Std.
Mean Mean
Study or subgroup Treatment Control Difference f Difference
N Mean(SD) N Mean(SD) IV.Random,95% Cl IV.Random,95% Cl
I'0to 20 hours
Blennerhassett 2004a 15 45 (2.5) 15 4.1 27) 57 % 0.15[-057,0.87]
deS ze 2001 10 3.3 (0.8) 10 3(0.8) T 43 % 036 [-053, 1.24]
Dean 1997 10 12 (0.95) 9 10.8 (0.9) - 36% 124[023,224]
Dean 2007 6 1.25 (0.07) 6 1.07 (0.13) ) 22% 1.59[022,296]
Howe 2005 15 -1.9 (0.8) 18 2.1 (0.7) ™ 6.0 % 026[-043,095]
Langhammer 2000 29 47 (2) 24 4123 ™ 7.6 % 0.28[-027,082]
Salbach 2004b 47 29 (17) 44 28.(19) T 95% 0.06 [ -0.36, 047 ]
Van Vliet 2005 42 3.88 (2.23) 43 377.738) T 93% 0.08[-0.34,051 ]
Winstein 2004 20 9.58 (5.7) 20 947 (63) - 6.7 % 0.02 [ -0.60, 0.64 ]
Subtotal (95% CI) 194 189 * 549 %  0.23 [ 0.00, 0.46 ]
Heterogeneity: Tau? = 0.02; Chi? = 9.40, df = 8 (P = 0.31); > =15%
Test for overall effect: Z = 2.00 (P = 0.046)
2 More than 20 hours
Arya 2012 50  22.84(12.33) 52 1115 (7.31) - 93% 1.15[0.73, 1.57]
Kwakkel 1999b 27 20 (22, 10 (19) ™ 80 % 048 [-0.03, 1.00 ]
Ross 2009 17 T 21) 16 22 (25) - 6.0 % -021[-090,047]
Turton 1990 12 3.83 (6) 10 1225 (7.2) T 4.6 % 023[-061, 1.07]
Winstein 2016 - ' 58 (0.82) 100 128 (0.81) T 11.5% 0.12[-0.15,040]
Yen 2005 13 57 (0.93) 17 -3.06 (1.54) T™ 56% 036 [-0.37, 1.09 ]
Subtotal (95% CI) 221 229 * 45.1% 0.38 [ -0.03, 0.80 ]
Heterogeneity: Tau? = 0.19; C. ~ = 1940, df = 5 (P = 0.002); I> =74%
Test for overall effect: Z =! 20 (P = 772)
Total (95% CI) ‘15 418 * 100.0 %  0.33 [0.11, 0.56 ]
Heterogeneity: au? = 19; Chi? = 30.14, df = 14 (P = 0.01); I> =54%
Test for over effect: 7 =.. . =00032)
Test for s aroup d" -rences: Chi? = 0.39, df = | (P = 0.53), I> =0.0%
2 0 2 4

Favours control

Favours treatment

Repetitive task training for improving functional ability after stroke (Review)
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Analysis 3.2. Comparison 3 Upper limb function: subgroup analyses, Outcome 2 Time since stroke.

Review: Repetitive task training for improving functional ability after stroke
Comparison: 3 Upper limb function: subgroup analyses

Outcome: 2 Time since stroke

Std. Std.
Mean Mean
Study or subgroup Treatment Control Difference Weig Difference
N Mean(SD) N Mean(SD) IV;Random,95% ' IV;Random,95% Cl
| 0to I5 days LL
Kwakkel 1999b 27 20 (22) 34 10 (19) 8.0 % 048[-003, 1.00]
Langhammer 2000 29 47 (2) 24 4.1 (2.3) 7.6 % 0.28[-027,082]
Van Vliet 2005 42 3.88 (2.23) 43 3.69 (2.38) 93% 0.08[-0.34,051]
Winstein 2004 20 9.58 (5.7) 20 947 (6.3) 6.7 % 0.02 [-0.60, 0.64 ]
Subtotal (95% CI) 118 121 * 31.6 % 0.21 [ -0.04, 0.47 ]
Heterogeneity: Tau? = 0.0; Chi? = 1.87, df = 3 (P = 0.60); I> =0.0%
Test for overall effect: Z = 1.64 (P = 0.10)
2 |6 days to 6 months
Arya 2012 50 2284 (12.33) 52 I1.15/731) - 93% I.15[0.73, 1.57]
Blennerhassett 2004a 15 45 (2.5) 15 4.1°.27) - 57 % 0.15[-057,087]
de S ze 2001 10 33(08) 10 oy T 43% 036[-053, 1.24]
Dean 2007 6 1.25 (0.07) t v 0.13) - 22% 1.59 022,296 ]
Howe 2005 15 -1.9 (0.8) 3 2.1 (0.7) ™ 6.0 % 026[-043,095]
Turton 1990 12 1383 (6 10 1225 (7.2) T 46 % 023[-061,1.07]
Winstein 2016 102 1.38 (0.82, 10 1.28 (0.81) T I11.5% 0.12[-0.15,040]
Subtotal (95% CI) 210 211 e 43.7%  0.48[0.06,0.91 ]
Heterogeneity: Tau? = 0.20; Chi> = 19.8° i < (P = 03); 1> =70%
Test for overall effect: Z =222 (P =1 J26)
3 More than 6 months
Dean 1997 10 12 (0.95) 9 10.8 (0.9) I 3.6 % 124[023,224]
Ross 2009 17 17 (21) 16 22 (25) - 6.0 % -021[-090,047]
Salbach 2004b 47 29 (17) 44 28 (19) T 95% 0.06 [-0.36, 047 ]
Yen 2005 13 -2.57 (0.93) 17 -3.06 (1.54) T™ 5.6 % 036[-037,1.09]
Subtotal (9" % Ci, 37 86 - 24.7 % 0.24[-0.23,0.72]
Heterogene s Tau? =012, .. = 6.1, df =3 (P=0.11); 1> =51%
Testfor ¢ alleffer Z=101 (P=03l)
Total (959 ™ 1) 415 418 * 100.0 % 0.33 [ 0.11, 0.56 ]
Heterogeneity: Tau= 2.09; Chi? = 30.14, df = 14 (P = 0.01); I> =54%
Test for overall effect: Z = 2.94 (P = 0.0032)
Test for subgroup differences: Chi? = 1.16, df = 2 (P = 0.56), I> =0.0%
4 2 0 2 4

Favours control

Favours treatment
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Analysis 3.3. Comparison 3 Upper limb function: subgroup analyses, Outcomu 3 Type of intervention.

Review: Repetitive task training for improving functional ability after stroke

Comparison:

Outcome: 3 Type of intervention

3 Upper limb function: subgroup analyses

A Std.
Mec Mean
Study or subgroup Treatment Control Difference Weight Difference
N Mean(SD) N Mean(SD) /Random, 959 Cl IV;Random,95% Cl
|
I'Whole therapy
Arya 2012 50 2284 (1233) 52 1115 (7.31) - 9.3 % 1.15[073, 1.57]
Langhammer 2000 29 47 (2) 24 4.1 (2.3 ™ 7.6 % 0.28[-027,082]
Van Vliet 2005 42 3.88 (2.23) 43 3.69 (2.38) T 93% 0.08[-0.34,051]
Subtotal (95% CI) 121 119 - 262% 0.51[-0.18,1.20 ]
Heterogeneity: Tau? = 0.31; Chi? = 1346, df = 2 (P = 0.001); I> =85%
Test for overall effect: Z = 1.45 (P = 0.15)
2 Mixed training
Blennerhassett 2004a 15 4.5 (2.5) I L (2.7) - 57 % 0.15[-057,087]
Kwakkel 1999b 27 20 (22) 34 10 (19) ™ 80 % 048[-0.03, 1.00]
Ross 2009 17 17 (21) 16 22 (25) - 6.0 % -021[-090,047]
Salbach 2004b 47 29 (17 1 28 (19) T 9.5 % 0.06 [ -0.36,047 ]
Turton 1990 12 17453 (6) 10 1225 (7.2) T 4.6 % 023[-061, 1.07]
Winstein 2004 20 58 (5.7, 20 947 (6.3) - 6.7 % 0.02 [ -0.60, 0.64 ]
Winstein 2016 & I 3(0.82) 100 1.28 (0.81) T I11.5% 0.12[-0.15,040]
Yen 2005 I3 257 (093) 17 -3.06 (1.54) ™ 56 % 0.36[-037, 1.09 ]
Subtotal (95% CI) 253 256 ¢ 57.6 % 0.14 [ -0.03, 0.32 ]
Heterogeneity: Tau? = 0.0; Ck~ = 348, df = 7 (P = 0.84); I> =0.0%
Test for overall effect: Z =160 (P- 1)
3 Single task training
deS ze 20! 10 33(0.8) 10 3(08) T 43 % 0.36[-053, 124]
Dean |7 7 10 12 (0.95) 9 10.8 (0.9) I 36% 124[023,224]
Dean 20U, 6 1.25 (0.07) 6 1.07 (0.13) 22% 1.59 [0.22,296]
Howe 2005 15 -1.9 (0.8) 18 2.1 (0.7) ™ 6.0 % 026[-043,095]
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(... Continued)

Std. Std.
Mean Mean
Study or subgroup Treatment Control Difference Weight Difference
N Mean(SD) Mean(SD) IV;Random,95% Cl IV;Random,95% Cl
Subtotal (95% CI) 41 43 - 16.1% 0.71[0.11,1.30 ]
Heterogeneity: Tau? = 0.13; Chi? = 4.75, df = 3 (P = 0.19); I> =37%
Test for overall effect: Z = 2.34 (P = 0.019)
Total (95% CI) 415 418 * 1o 0.33 [ 0.11, 0.56 ]
Heterogeneity: Tau? = 0.09; Chi? = 30.14, df = 14 (P = 0.01); I> =54%
Test for overall effect: Z = 2.94 (P = 0.0032)
Test for subgroup differences: Chi? = 4.01, df = 2 (P = 0.13), I> =50%
. 1 — .
4 0 4
Favours  ntrol Favc s treatment

Analysis 4.1. Comparison 4 Lower limb ‘unct. v pos' treatment, Outcome | Walking distance: change

tom _ _cline.
Review: Repetitive task training for improving functional ability after “roke

Comparison: 4 Lower limb function: post treatment

Outcome: | Walking distance: change from baseline
Mean Mean
Study or subgroup Treatment Control Difference Weight Difference
N Me 1(SD) N Mean(SD) IV,Random,95% Cl IV.Random,95% Cl
Blennerhassett 2004b 27 (654) 15 107 (85.6) - 6.6 % 11400 [ 59.48, 168.52 ]
Dean 2000 5 4. 3042) 4 4.76 (4.9) - 142 % 3727 [10.18,64.36 ]
Gordon 2013 57 434 (101.09) 59 92 (106.04) e 105 % 3420[-349,71.89 ]
Kim 2014 'l 65.2 (51.35) I 1798 (15.72) - 125 % 47221 1548,7896 ]
Kim 2016 10 935 (56.28) 10 1185 (504) 7 8.1% -25.00 [-71.82,21.82]
Mudge 200 30 19 (77.96) 25 -1 (7348) ™ 9.8 % 20.00 [ -20.10, 60.10 ]
Park 20 | 13 67 (48.78) 12 2375 (61.45) ™ 89 % 4325[-048,8698 ]
Salbach 20u 44 40 (72) 47 5 (66) - 137 % 35.00 [ 6.56, 63.44 ]
van de Port 2012 125 73 (81.15) 117 48 (104.33) e 15.6 % 25.00 [ 1.34, 48.66 ]
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(... Continued)

Mean Mean
Study or subgroup Treatment Control Difference Weight Difference
Mean(SD) N Mean(SD) IVRandom,95% CI IV;Random,95% Cl
Total (95% CI) 310 300 A 100.0 % 34.80 [ 18.19, 51.41 ]
Heterogeneity: Tau? = 313.27; Chi> = 1629, df = 8 (P = 0.04); I> =51%
Test for overall effect: Z = 4.1 (P = 0.000040)
Test for subgroup differences: Not applicable
-200  -100 0 100 o

Favours control

Favau s treatmeric

Analysis 4.2. Comparison 4 Lower limb function: »ost .. eatment, Outcome 2 Walking speed.

Review: Repetitive task training for improving functional ability after stroke

Comparison: 4 Lower limb function: post treatment

Outcome: 2 Walking speed

Std. Std.
Mean Mean
Study or subgroup Treatment ol Difference Weight Difference
N Mean(SD) N Mean(SD) IV;Random,95% Cl IV;Random,95% Cl
Dean 1997 10 039 (0 ) _P 0.62 (0.34) T 72 % -081[-1.79,0.171]
Dean 2000 5 0707 (04s_, 4 0.85 (0.542) T 53% -026[-1.58,1.07]
Dean 2007 6 L1 49) 6 049 (0.32) - 54 % 1.380.07,270]
Frimpong 2014 10 0. - (0.04) 10 0.29 (0.03) 24% 623[390,856]
Kim 2014 I 0.71 125) I 0.55 (0.22) i 79 % 065[-021, 1.52]
Kwakkel 1999a 26 0.65 (0.46) 34 0.37 (0.41) - 102 % 0.64[0.12, 1.16]
Lennon 2009 31 051 (0.26) 30 058 (0.2) - 104 % -030[-0.80,021]
Olawale 201 | Z 20.03 (8.38) 20 24.65 (1049) -7 95% 048 [-1.11,0.15]
Park 201! 3 0.72 (0.24) 12 05 (0.23) — 8.1 % 090007, 1.74]
Salbac. *104a 44 078 (0.4) 47 0.64 (0.37) ™ 109 % 036 [-0.05,0.78]
van de Port 2o 125 1.1 (03) 117 0.89 (0.36) - 1.7 % 0.63[0.38,0.89]
Van Vliet 2005 42 203 (1.51) 43 1.96 (1.31) T 109 % 0.05[-0.38,047]
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(... Continued)

Std. Std.
Mean Mean
Study or subgroup Treatment Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV;Random,95% Cl IV;Random,95% Cl
Total (95% CI) 343 342 * 170.0 %  0.39 [-0.02, 0.79 ]
Heterogeneity: Tau? = 0.35; Chi? = 5598, df = | | (P<0.00001); I*> =80%
Test for overall effect: Z = 1.87 (P = 0.061)
Test for subgroup differences: Not applicable
. 1 . a
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Analysis 4.3. Comparison 4 Lower lim. func. - «: po t treatment, Outcome 3 Functional ambulation.

Review: Repetitive task training for improving functional ability aft.  strokc
Comparison: 4 Lower limb function: post treatment
Outcome: 3 Functional ambulation
Std. Std.
Mean Mean
Study or subgroup Treatment Control Difference Weight Difference
N Me 1 (SD) N Mean(SD) IV,Random,95% Cl IV,Random,95% Cl
de S ze 2001 10 _6(14) 10 1.6 (1.5) T 8.1 % 0.66[-025, 1.57]
Frimpong 2014 10 10.5) 10 34 (0.5) - 54 % 230[1.12,348]
Kwakkel 1999a 25 4(1) 34 3(2) - 147 % 060007, 1.12]
Langhammer 2000 p2 4(1.6) 24 38 (2) . 144 % 0.11[-043,065]
McClellan 2004 X 43(1.2) 9 47 (1) ™ 85% -034[-121,053]
Park 201 | 3 5254 (1047) 12 51.5(9.31) - 9.7 % 0.10 [-0.68, 0.89 ]
van de ort 2017 125 8727 (12.38) 117 8373 (1325) i 219 % 0281002 053]
Van Vliet 20u. 42 37 (1.62) 43 339 (1.93) - 17.3% 0.17[-0.25,0.60]
Total (95% CI) 266 259 * 100.0 %  0.35 [ 0.04, 0.66 ]
Heterogeneity: Tau? = 0.10; Chi? = 15.96, df = 7 (P = 0.03); I* =56%
Test for overall effect: Z = 2.22 (P = 0.026)
Test for subgroup differences: Not applicable
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Analysis 4.4. Comparison 4 Lower limb function: post treatment, Nut-

treatment/change from baseline.

Review: Repetitive task training for improving functional ability after stroke

Comparison: 4 Lower limb function: post treatment

Outcome: 4 Sit to stand: post treatment/change from baseline

~a 4 it to stand: post

Std. Mean Std. Std.

Difference ‘ Mean

Study or subgroup Treatment Control (SE) Difference Weight Difference

N N IV,Fixed 95% Cl IV,Fixed,95% Cl

Barreca 2004 25 23 0.8715 (0.344) - 104 % 0871020, 1.55]

Blennerhassett 2004b 15 15 0.7 (0.3776) ™ 87 % 070 [-0.04, 1.44]

Dean 2000 5 4 0.57 (0.693% - 26 % 0.57[-079, 193]

Howe 2005 15 15 -025 (0.3 73) ™ 92% -025[-097,047 ]

Langhammer 2000 29 24 03 7781) ™ 160 % 0.30[-025085]

Salbach 2004a 44 47 024 22117) E 27.6 % 024[-0.17,065]

Van Vliet 2005 42 43 o TN 94) 257 % 0.35[-0.08,0.78]

Total (95% CI) 175 177 * 100.0 % 0.35 [ 0.13, 0.56 ]

Heterogeneity: Chi? = 6.23, df = 6 (P = 0.40); 1> =4%
Test for overall effect: Z = 3.12 (P = 0.0018)
Test for subgroup differences: Not applicable
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Analysis 4.5. Comparison 4 Lower limb function: post treatment, Outcome 5 Lower limb functional

measures.
Review: Repetitive task training for improving functional ability after stroke
Comparison: 4 Lower limb function: post treatment

Outcome: 5 Lower limb functional measures

Std Std.

Mean Mean

Study or subgroup Treatment Control Difference Weig Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% 7 IVFixed,95% Cl

Blennerhassett 2004b I5 111 (5) I5 85 (4.6) T’f 70% 0.53[-020, 126 ]

Dean 2000 5 9.8 (4) 4 58 (4.3) R 1.9 % 086 [-0.56,2.28]

Langhammer 2000 29 41 (18) 24 39 21) 127 % 0.10 [-044, 0.64 ]

van de Port 2012 125 7641 (19.18) 117 692 (212) | 57.8 % 036[0.10,061]

Van Vliet 2005 42 5.62 (4.02) 43 524 (4.3) 20.6 % 0.09[-0.34,052]

Total (95% CI) 216 203 . 100.0 % 0.29 [ 0.10, 0.48 |

Heterogeneity: Chi? = 2.60, df = 4 (P = 0.63); I =0.0%
Test for overall effect: Z = 2.94 (P = 0.0032)
Test for subgroup differences: Not applicable
4 2 0 2 4
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Analysis 4.6. Comparison 4 Lower limb function: post treatment, Outcome 6 Standing balance/reach.

Review: Repetitive task training for improving functional ability after stroke

Comparison: 4 Lower limb function: post treatment

Outcome: 6 Standing balance/reach

Std. Std.

Mean Mean

Study or subgroup Treatment Control Difference qt Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl

deS ze 2001 10 24 (1.6) 10 2(0.8) 4.0 % 0.30[-058, 1.19]

Holmgren 2010 14 452 (9.03) 19 455 (7.68) 65 % -0.04[-0.73,0.66 ]

Kim 2012 10 50.1 (4.12) 10 44.6 (10.17) S 38% 0.68[-023,1.59]

Kim 2016 10 46.7 (94) 10 49.8 (4.6) -1 39 % -040[-1.29,049 ]

McClellan 2004 12 219 94) 9 17.8 (74) e 4.0 % 046 [-042, 1.33]

Park 2011 I3 54.1 (12.89) 12 4344 (24.08) e 4.8 % 0.54[-026, 1.34]

Salbach 2004a 44 44 (11) 47 41 (13) ™ 182 % 0.25[-0.17,0.66 ]

Tung 2010 16 483 (4.6) 16 494 (44) ™ 64 % -024[-093,046]

van de Port 2012 125 4.06 (1.02) 117 374004 = 483 % 031 [005,056]

Total (95% CI) 254 250 * 100.0 %  0.24 [ 0.07, 0.42 ]

Heterogeneity: Chi? = 6.39, df = 8 (P = 0.60); 1> =0.0%
Test for overall effect: Z = 2.69 (P = 0.0071)
Test for subgroup differences: Not applicable
0 2 4
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Analysis 5.1. Comparison 5 Lower limb function: follow up, Outcome | All outcomes.

Review: Repetitive task training for improving functional ability after stroke

Comparison: 5 Lower limb function: follow up

Outcome: | All outcomes

Std. Std.
Mean Mean
Study or subgroup Treatment Control Difference oot Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
I Under 6 months post treatment
de S ze 2001 10 3.1 (1.2) 10 25(1.2) 42% 048 [-041, 1.37]
Dean 2000 4 84 (46.7) 4 81.5 (47.2) 1.7 % 005[-1.34,143]
Holmgren 2010 14 441 (10.84) 19 444 (11.41) 7.0 % -0.03[-0.72,0.66 ]
Howe 2005 14 -42 (73) 15 229 (25) 63 % -024[-097,050]
Lennon 2009 31 044 (0.37) 30 042 (0.35) -+ 133% 0.05[-045,0.56]
McClellan 2004 13 20.2 (9.4) 10 177 (84 T 49 % 0271-056, 1.10]
Mudge 2009 30 277 (125) 25 195 (104) - 112% 070[0.15 1.24]
van de Port 2012 125 1.1 (03) 117 0° 729 = 514 % 046[020,0.72]
Subtotal (95% CI) 241 230 M 100.0%  0.34[0.16, 0.52 ]
Heterogeneity: Chi? = 7.48, df = 7 (P = 0.38); I> =6%
Test for overall effect: Z = 3.63 (P = 0.00028)
2 6 to 12 months post treatment
Blennerhassett 2004b 15 416 (171) 14 313 (154) T 105 % 061 [-0.13,1.36]
Dean 2007 5 1.07 (0.39) 4 057 (0.38) T 26 % 1.15[-0.34,2.65]
Holmgren 2010 15 19.2 (126, | 185 (2.07) ™ 126 % 0.391-030, 1.07]
Langhammer 2000 27 203 21 3(23) " 18.1 % 004[-053,061]
Lennon 2009 31 0. (0.36) 30 047 (0.31) -+ 233% -0.03[-0.53,047]
Van Vliet 2005 B 2 4(1.96) 42 3.7 (1.72) 33.0% -025[-067,0.18]
Subtotal (95% CI) 138 130 100.0 % 0.06 [ -0.18, 0.31 ]
Heterogeneity: Chi2 = 7.20, df =5 (P = 021); I> =31%
Test for overall effect: Z = 05" 1> = 0.61)
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Analysis 6.1. Comparison 6 Lower limb function: subgroup analyses, Outcome | Dosage of task practice.

Review: Repetitive task training for improving functional ability after stroke

Comparison:

Outcome:

| Dosage of task practice

6 Lower limb function: subgroup analyses

Std. Std.
Mea: Mean
Study or subgroup Treatment Control Difference tht Difference
N Mean(SD) N Mean(SD) IV,Random,95% Cl IV,Random,95% Cl
|0 to 20 hours
Blennerhassett 2004b 15 404 (101) 15 288 (124) N 38 % 100023, 1.76 ]
de S ze 200 10 703 (24.2) 10 704 (21.7) 33% 0.00[-0.88,0.87]
Dean 1997 10 33.8 (18.6) 8 294 (339) T 30% 0.16 [-0.77, 1.09 ]
Dean 2000 5 84 (46.7) 4 81.5(472) —— 1.8 % 005[-127,136]
Dean 2007 6 1.25 (0.07) 6 1.07 (0.13) e 1.7 % 1.59 022,296 ]
Frimpong 2014 10 0.52 (0.04) 10 029 (0.03) " 0.7 % 623[390,856]
Howe 2005 15 -33(3.7) 15 226 (l.z, - 4.1 % -025[-097,047]
Kim 2012 10 50.1 (4.12) 10 446 (10.17, T 3.1% 0.68[-023,159]
Kim 2014 I 0.71 (0.25) I 057022 T 33% 0.65[-021, 1.52]
Langhammer 2000 29 4 (1.6) 24 20 ) - 53% 0.11 [-043,065]
Lennon 2009 31 051 (0.26) 3 58 (0.2) ™ 56 % -0.30 [-0.80, 0.21 ]
Mudge 2009 30 6666 (3966) 25 4370 (2994) ™ 53% 0.64[0.09, 1.18]
Park 201 | 13 23323 (77.59 12 17558 (88.75) T 3.6 % 0.67[-0.14, 1.48]
Salbach 2004a 44 249 (13 209 (132) ™ 63% 0.30[-0.12,071]
Tung 2010 16 45(46) 16 494 (4.4) -1 42 % -024[-093,046]
Van Vliet 2005 42 - 240z, 43 524 (4.3) T 62 % 0.09[-0.34,0.52 ]
Subtotal (95% CI) 207 286 * 61.3% 0.39[0.07,0.71]
Heterogeneity: Tau? = 0.26; Chi? = 469., = |5 (P = 0.00004); I> =68%
Test for overall effect: Z = 2.36 (P = 0.018)
2 More than 20 hours
Gordon 2013 57 39.1 (11.6) 59 325 (12.6) - 6.6 % 054[0.17,091]
Holmgren 2010 14 452 (9.3) 19 455 (7.68) -1 43 % -0.03[-0.73,0.66 ]
Kim 2016 10 935 (56.28) 10 1185 (50.4) e 32 % -045[-1.34,044]
Kwakke!" 999a 25 4() 34 3(2) - 54 % 060007, 1.12]
McClellar, 0 12 219 94) 9 178 (7.4) T 33% 046 [-042, 1.33]
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(... Continued)

Std. Std.

Mean Mean

Study or subgroup Treatment Control Difference Weight Difference

N Mean(SD) N Mean(SD) IV,Random,95% Cl IVRandom,95% Cl

Olawale 201 | 20 15527 (66.37) 20 137 (63.01) T 47 % 028[-035090]
Peurala 2009 20 9.8 (4.1) 10 8 (3.9) T 38 % 043[-033,1.20]
van de Port 2012 125 87.27 (12.38) 17 83.73 (1325) ™ "% 0281002 053]
Subtotal (95% CI) 283 278 ¢ 38.7 ¢ 0.33 [ 0.16, 0.50 ]

Heterogeneity: Tau? = 0.0; Chi? = 6.59, df = 7 (P = 047); I> =0.0%
Test for overall effect: Z = 3.88 (P = 0.0001 1)

Total (95% CI) 580 564 * 100.0 % 0.32[0.12,0.53 ]
Heterogeneity: Tau? = 0.12; Chi? = 53.88, df = 23 (P = 0.00028); I> =57%
Test for overall effect: Z = 3.16 (P = 0.0016)

Test for subgroup differences: Chi? = 0.08, df = | (P = 0.77), I> =0.0%
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Analysis 6.2. Comparison 6 Lower limb function: subgroup analyses, Outcome 2 Time since stroke.

Review: Repetitive task training for improving functional ability after stroke

Comparison: 6 Lower limb function: subgroup analyses

Outcome: 2 Time since stroke

Std. Std.
Mean Mean
Study or subgroup Treatment Control Difference - ht Difference
N Mean(SD) N Mean(SD) IV.Random,95% Cl IV.Random,95% Cl
| 0to I5 days
Kwakkel 1999a 25 4 34 3(2) — 54% 0.60[007, 1.12]
Langhammer 2000 29 4 (1.6) 24 38(2) 53% 0.11 [-043,0.65]
Lennon 2009 31 051 (0.26) 30 0.58 (0.2) - 56% -0.30 [-0.80,0.21 ]
Peurala 2009 20 9.8 (4.1) 10 8(39) T 4 38% 043[-033,1.20]
Van Vliet 2005 42 5.62 (4.02) 43 524 (43) T 62% 0.09[-0.34,052]
Subtotal (95% CI) 147 141 - 26.2% 0.16 [ -0.15, 0.46 ]
Heterogeneity: Tau? = 0.04; Chi> = 6.38, df = 4 (P = 0.17); I> =37%
Test for overall effect: Z = 1.01 (P = 0.31)
2 |6 days to 6 months
Blennerhassett 2004b 15 404 (101) 15 288 24) - 38% 100023, 1.76 ]
de S ze 2001 10 703 (24.2) 0 T4 Q1T -1 33% 0.00[-0.88,0.87]
Dean 2007 6 1.25 (0.07) 107 (0.13) D 1.7 % 1.59[022,296]
Frimpong 2014 10 0.52 (0.04) 10 029 (0.03) " 0.7 % 623[390,856]
Holmgren 2010 14 452 (9.3) 19 45.5 (7.68) -1 4.3 % -003[-0.73,0.66 ]
Howe 2005 15 -33 (3 i 226 (1.2) - 4.1 % -025[-097,047]
Kim 2016 10 935 (0 5.28) 10 1185 (504) T 32% -045[-1.34,044]
McClellan 2004 12 209 (- 9 178 (7.4) T 33% 046 [-042, 1.33]
van de Port 2012 17 872 (12.38) 117 83.73 (13.25) ™ 75% 028[0.02 053]
Subtotal (95% CI) 217 211 > 31.8% 0.52[-0.03,1.07 ]
Heterogeneity: Tau? = 0.49; Chi? = 3802, df = ‘P<0.00001); I> =79%
Test for overall effect: Z = 1.84 = 0.065)
3 More than 6 months
Dean 1997 Y 338 (18.6) 8 294 (339) T 30% 0.16 [-0.77, 1.09 ]
Dean 2000 5 84 (46.7) 4 81.5(47.2) 1.8 % 005[-127,136]
Gordon 7 13 57 39.1 (11.6) 59 325 (126) - 6.6 % 054[0.17,091]
Kim 2u 10 50.1 (4.12) 10 44.6 (10.17) T 3.1 % 0.68[-023,1.59]
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Std. Std.
Mean Mean
Study or subgroup Treatment Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,;Random,95% ClI IV,Random,95% ClI
Kim 2014 Il 0.71 (0.25) Il 0.55 (0.22) T 33% 0.65[-021, 1.52]
Mudge 2009 30 6666 (3966) 25 4370 (2994) ™ 53 % 0.64 [ 0.09, 1.18]
Olawale 201 | 20 15527 (66.37) 20 137 (63.01) T % 0.28[-0.35,090]
Park 201 13 23323 (7759) 12 17558 (88.75) T 369 0.67[-0.14, 148 ]
Salbach 2004a 44 249 (136) 47 209 (132) ™ 63 % 030[-0.12,0.71]
Tung 2010 16 48.3 (4.6) 16 494 (44) B 42 % -024 [-093,046 ]
Subtotal (95% CI) 216 212 . 42.0%  0.41 [0.21, 0.60 |
Heterogeneity: Tau? = 0.0; Chi? = 6.55, df = 9 (P = 0.68); I> =0.0%
Test for overall effect: Z = 4.14 (P = 0.000035)
Total (95% CI) 580 564 - 100.0 % 0.32[0.12, 0.53 ]
Heterogeneity: Tau? = 0.12; Chi? = 53.88, df = 23 (P = 0.00028); I* =57%
Test for overall effect: Z = 3.16 (P = 0.0016)
Test for subgroup differences: Chi> = 2.29, df = 2 (P = 0.32), I> =13%
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Analysis 6.3. Comparison 6 Lower limb function: subgroup analyses, Outcome 3 Type of intervention.

Review: Repetitive task training for improving functional ability after stroke

Comparison:

Outcome: 3 Type of intervention

6 Lower limb function: subgroup analyses

Std.
Mean
Difference

IV;Random,95% Cl

Std.
Mear
Study or subgroup Treatment Control Difference ot
N Mean(SD) N Mean(SD) IVRandom,95% CI
I Whole therapy
Langhammer 2000 29 4 (1.6) 24 38(2) 53%
Van Vliet 2005 42 5.62 (402) 43 524 (43) 62%
Subtotal (95% CI) 71 67 11.5 %
Heterogeneity: Tau? = 0.0; Chi? = 0.00, df = | (P = 0.96); I =0.0%
Test for overall effect: Z = 0.57 (P = 0.57)
2 Mixed training
Blennerhassett 2004b 15 404 (101) I5 288 (124) - 38%
Dean 2000 5 84 (46.7) 4 81.5 (47.2, -1 1.8 %
Frimpong 2014 10 0.52 (0.04) 10 029 (U " 07 %
Gordon 2013 57 39.1 (11.6) 59 325 26) - 6.6 %
Holmgren 2010 14 452 (9.3) 19 5 (7.69, -1 4.3 %
Kim 2012 10 50.1 (4.12) 4 (10.17) I 3.1%
Kim 2014 I 0.71 (0.25) Il 055 (0.22) I 33%
Kim 2016 10 93.5 (56.28) 10 1185 (50.4) T 32%
Kwakkel 1999a 25 4( 3 3(2) - 54%
Lennon 2009 31 051 0.26) 30 058 (0.2) - 5.6 %
McClellan 2004 12 219 (v 9 178 (7.4) T 33%
Mudge 2009 o 66, (3966) 25 4370 (2994) — 53%
Olawale 201 | 20 27 (66.37) 20 137 (63.01) T 4.7 %
Park 201 | 13 23323 (7759) 12 17558 (88.75) T 36%
Peurala 2009 20 9.8 (4.1) 10 8(39) T 38%
Salbach 2004a 44 249 (136) 47 209 (132) ™ 63%
van de Port 2012 25 8727 (12.38) 117 83.73 (1325) ™ 7.5 %
Subtota! 95% C)) 452 442 * 72.2 %
Heteroge, v Taw” = 0.15; Chi2 = 43.11, df = 16 (P = 0.00027); > =63%
Test for overall ¢ ~t: Z = 3.33 (P = 0.00088)

0.11[-043,065]
009[-034,052]

0.10 [ -0.24, 0.43 ]

1.00[023, 1761
005[-127, 1361
623390, 856 ]
054[0.17,091 ]

-003[-0.73, 066 ]
0681[-023, 1591
065021, 1527

045 [-1.34, 044 ]
0607007, 1.12]
-030[-0.80, 021 ]
046 [ 042, 1337
0647009, 1.18]
0281-0.35,090]
067[-0.14, 1481
043[-033,1207
030[-0.12,071 7
0281002 053]

0.42 [ 0.17, 0.67 ]

Favours control

Favours treatment

(Continued . . .)
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(... Continued)

Std. Std.
Mean Mean
Study or subgroup Treatment Control Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% CI IV;Random,95% Cl

3 Single task training
deS ze 2001 10 703 (24.2) 10 704 (21.7) -1 33% 0.00[-0.88,0.87 ]
Dean 1997 10 338 (18.6) 8 29.4 (33.9) I 5% 0.16[-077,1.09]
Dean 2007 6 1.25 (0.07) 6 1.07 (0.13) E— 179 1.59[0.22,296]
Howe 2005 15 -33(37) I5 <26 (1.2) - 4.1 % -025[-097,047]
Tung 2010 16 483 (4.6) 16 494 (4.4) —y 4.2 % -024[-093,046]
Subtotal (95% CI) 57 55 16.3 % 0.07 [ -0.42, 0.55 ]

Heterogeneity: Tau? = 0.1 1; Chi? = 6.18, df = 4 (P = 0.19); I> =35%

Test for overall effect: Z = 027 (P = 0.79)

Total (95% CI) 580 564 - 100.0 % 0.32[0.12,0.53 ]
Heterogeneity: Tau? = 0.12; Chi> = 53.88, df = 23 (P = 0.00028); 1> =57%

Test for overall effect: Z = 3.16 (P = 0.0016)

Test for subgroup differences: Chi? = 3.16, df = 2 (P = 0.21), I> =37%

- -2 0 2 4

Favours control Favours treatment
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Analysis 7.1. Comparison 7 Secondary outcomes, Outcome | Activities of daily living function.
Review: Repetitive task training for improving functional ability after stroke
Comparison: 7 Secondary outcomes

Outcome: | Activities of daily living function

Std. Std.

Mean Mean

Study or subgroup Treatment Control Difference ~ ot Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV Fixed,95% ClI

deS ze 2001 10 994 (10.8) 10 101.7 (14.3) T 39% -0.17 [-1.05,0.70 ]

Gordon 2013 57 95.9 (6.3) 59 933 (9.3) il 223% 0.32[-004, 069 ]

Holmgren 2010 14 194 (09) 19 177 (4.15) ™ 6.1% 052[-0.19, 1.22]

Kim 2016 10 87 (10.5) 10 853 (137) -1 39% 0.13[-074, 101 ]

Kwakkel 1999 54 16.96 (3.66) 34 14(5) - 154 % 069025, 1.14]

Langhammer 2000 29 83 (25) 24 72 (34) ™ 10.1 % 0371-0.18,091]

Ross 2009 17 49 (1.7) 16 52 (2.8) - 64 % -0.13[-081,056]

Salbach 2004a 40 934 (18.7) 39 902 (12.6) - 153 % 0.20[-024,0.64]

Van Vliet 2005 42 16.02 (3.9) 43 1577 1 4) - 16.6 % 0.06[-0.37,048 ]

Total (95% CI) 273 254 . 100.0 %  0.28 [ 0.10, 0.45 ]

Heterogeneity: Chi? = 7.65, df = 8 (P = 0.47); > =0.0%
Test for overall effect: Z = 3.14 (P = 0.0017)
Test for subgroup differences: Not applicable
4 2 0 2 4
Favours control Favours treatment
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Analysis 7.2. Comparison 7 Secondary outcomes, Outcome 2 Global motor function scales.

Review: Repetitive task training for improving functional ability after stroke
Comparison: 7 Secondary outcomes

Outcome: 2 Global motor function scales

Std. Std.
Mean Mean
Study or subgroup Treatment Control Difference teoht Difference
N Mean(SD) N Mean(SD) IV,Fixed 95% Cl IV,Fixed,95% Cl
Kim 2014 Il 5483 (17.7) Il 4261 (15.13) T 9.6 % 0.71 [-0.15, 1.58 ]
Langhammer 2000 29 37 (12) 24 33 (15) ™ 243 % 029 [-025,084]
Peurala 2009 20 9.8 (4.1) 10 8 (39) ™ 122 % 043[-033,1.20]
Tung 2010 16 2.1 (0.7) 16 25 (1.4) ™ 147 % 035[-035,1.05]
Van Vliet 2005 42 7.85 (3.17) 43 6.69 (3.52) Lz 392 % 0.34[-0.09,0.77]
Total (95% CI) 118 104 * 100.0%  0.38 [ 0.11, 0.65 ]
Heterogeneity: Chi? = 0.72, df = 4 (P = 0.95); I> =0.0%
Test for overall effect: Z = 2.77 (P = 0.0056)
Test for subgroup differences: Not applicable
4 2 0 2 4
avours control Favours treatment
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Analysis 7.3. Comparison 7 Secondary outcomes, Outcome 3 Quality of life/health status.

Review: Repetitive task training for improving functional ability after stroke

Comparison: 7 Secondary outcomes

Outcome: 3 Quality of life/health status

Std. Std.
Mean Mean
Study or subgroup Treatment Control Difference St Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% ClI IV Fixed,95% ClI
Barreca 2004 20 <1776 (5.03) 19 -17.16 (434) 154 % 0.12[-075,050]
Gordon 2013 57 39.1 (11.6) 59 325 (126) L 432% 054[0.17,091]
Kwakkel 1999 29 -9.8 (8.1) 26 -11.6 (7.9) 21.1'% 022[-031,075]
Langhammer 2000 29 22(18) 24 24 21) 203 % 0.10 [ 044, 064
Total (95% CI) 136 128 * 100.0 % 0.28 [ 0.04, 0.53 ]
Heterogeneity: Chi2 = 4.00, df = 3 (P = 0.26); 1> =25%
Test for overall effect: Z = 2.27 (P = 0.023)
Test for subgroup differences: Not applicable
a2 0 2 4
Favours control Favours treatment
ADDITIONAL TABLES
Table 1. Criteria for subgroup and sen .tivi., ~n-’ ses
STUDY Task prac- 7.me si ce Type of in- Practice in- Allocation Compari-  Therapy Small trials
tice dose s ke tervention  tensity conceal son group  equivalence
1=20hours 1 =1t 4 1 = whole 1 =1 to 4 A=adequate AC = atten- EQ =equiv- 1 = less than
or less days therapy weeks orless B = inade- tion control alent 25
2 2 =15days 2 = mixed 2 = more quate/ UC = usual therapy time participants
=me ¢ u. to » months  task than 4 weeks unclear care ADD 2 = 25 or
20 [ >urs 3 = 3 = single = additional more partic-
more than 6 task therapy time ipants
months
Arya 2012 ot 2 1 1 A ucC EQ 2
rep. rted
Baer 2002 Not 3 2 1 B ucC ADD 2
reported
Barreca 1 2 1 2 B AC ADD 2

2004
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Table 1. Criteria for subgroup and sensitivity analyses (Continued)

Blennerhas- 1 2 2 1 B AC EQ
sett

2004

Dean 1997 1 3 3 1 B &8 . Q
Dean 2000 1 3 2 1 B AT EC
Dean 2007 1 2 3 1 B A EQ
de Seze2001 1 2 3 1 B C EQ
Frimpong 1 2 2 2 B ucC ADD
2014

Gordon 1 3 2 2 L AC EQ
2013

Holmgren 2 2 2 2 A UC ADD
2010

Howe 2005 1 2 3 1 A UucC ADD
Kim 2012 1 3 2 1 B ucC ADD
Kim 2014 1 3 2 1 B ucC ADD
Kim 2016 2 2 Z 1 B ucC ADD
Kwakkel 2 1 ) 2 B AC EQ
1999

Langham- 1 1 1 1 B ucC EQ
mer

2000

Lennon 1 S 2 1 B UC EQ
2009

McClellar 2 3 2 2 B AC EQ
2004

Mudge 1 3 2 1 B AC EQ
2009

Olawale 2 3 2 2 B uUC EQ
2011

Park 2011 1 3 2 1 B ucC ADD
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Table 1. Criteria for subgroup and sensitivity analyses (Continued)

Peurala 2 1 2 1 B ucC ADD 2
2009
Ross 2009 2 3 2 2 A UucC ADD 2
Salbach 1 3 2 2 B AC [ 2
2004
Song 2015 1 3 2 1 B JC ADD 1
Tung 2010 1 3 1 1 B IC ADD 2
Turton 1990 2 2 2 2 B JC ADD 1
van de Port 2 2 2 2 B ucC ADD 2
2012
Van Vliet 1 1 1 1 B UucC EQ 2
2005
Winstein 1 1 2 Y B UC ADD 2
2004
Winstein 2 2 2 2 A UucC EQ 2
2016
Yen 2005 2 3 1 B ucC EQ 2

Table 2. Outcome measures used fro.. he included trials

Author and Global ~wer ".mb Balance/sit Upper limb Hand func- ADL func- QOL, Adverse
year function fun. " n to stand function tion tion health sta- events
tus
Arya 2012 Action Re-
search Arm

Test - gross
arm move-

ment
Barreca Number of Dartmouth  Falls
2004 participants (00]0)
able to stand

Blennerhas- 6 Minute Timed Up Motor Motor

sett Walk Test; & Go Test  Assessment  Assessment

2004; Step Test Scale - arm  Scale - hand
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Table 2. Outcome measures used from the included trials

(Continued)

Blennerhas-
sett
2004a;
Blennerhas-
sett
2004b
Dean 1997 10 Metre Reaching
Walk Speed  distance
Dean 2000 6  Minute Timed Up
Walk Test; & Go Test
10  Metre
Walk Speed;
Step Test
Dean 2007 10 Metre Reaching
Wialk Test distance
de Seze 2001 Functional ~ Sitting and Func-
Ambula- Stand- tional Inde-
tion Classifi- ing Equilik pendence
cation rium Indc Measure
Frimpong 10  Metre
2014 Wialk Test
Functional
Ambulatory
Category
Gordon ¢ Mir e Barthel In- SF-36 phys-
2013 Ak T ¢ dex ical  health
component
Holmgren Berg  Bal- Barthel In-
2010 ance Scale dex
Howe 2005 Lateral reach
- time, sit to
stand - time
Kim 2012 10 Metre Berg  Bal-
Walk Speed  ance Scale;
Timed Up
& Go Test
Kim 2014 Stroke Im- 10  Metre
pact Scale - Walk Test
social particc 6 Minute
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Table 2. Outcome measures used from the included trials (Continued)

ipation sub- Walk Test

scale
Kim 2016 6 Minute Berg Bal- Ko-
Walk Test ance Scale rean version
0. Moduuce
Barthe  In-
Kwakkel Functional Action Re- rthel In- Notting-
1999; Ambula- search Arm dex ham Health
Kwakkel tion Classifi- Test Profile
1999a; cation;
Kwakkel Walking
1999b speed
Langham-  Motor Motor Motor Motor M. tor Barthel In- Notting-
mer Assessment  Assess- Assess- Assessmen.  As. ssment  dex ham Health
2000 Scale ment Scale - ment Scale - Scale-. -  Scale - hand Profile
walking; balanced sit-
Sedring ting, Motor
Motor Eval- Assessment
uation Scale Scale - sif to
- trunk, bal- stand
ance  and
gait
Lennon 5 Metre
2009 Walk Speea
McClellan M stor Fu..ctional
2004 <sess- Reach Test
me..  cale -
walking
Mudge 6  Minute
2009 "1k Test
Olawale 10 Metre
2011 Walk Speed
Park 2011 10  Metre Activities-
Walk Speed;  Specific Bal-
6 Minute ance Confi-
Walk Test; dence Scale
Walking

ability ques-

tionnaire
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Table 2. Outcome measures used from the included trials (Continued)

Peurala Rivermead
2009 Mobility In-
dex
Ross 2009 Wolf Mo- (T na
tor Function dia.  Occu-
Test (func- r-=onal. -
tional score) = torma
Measure
Salbach 6 Minute Timed Up Box&Block 9 " iole Peg 1arthel In-
2004; Walk Test; and Go Test; Test T« © X
Salbach 5 Metre Berg  Bal-
2004a; Walk Speed  ance Scale
Salbach
2004b
Tung 2010 Berg  Bal-
ance Scale
Turton 1990 . ur .ern 10 Hole Peg
Mc - Test
< ~up’s Mo-
tor  Assess-
ment - up-
per extrem-
ity
van de Port 6 Min - Timeu Bal-
2012 Wa!' -y ace
3 M re Tesc
"alk St ced;
Stro.  Im-
pact Sca. -
mobility do-
main
Van Vliet  Riwvr - River- Motor Motor Motor Barthel In-
2005 mea. Motor mead Motor Assess- Assessment  Assessment  dex
Asscssmi... - Assessment- ment Scale - Scale - arm  Scale - hand
g usss func- leg balanced sit-
1on and trunk; 6 ting, Motor
Minute Assessment
Walk Test; Scale - sit to
Motor stand
Assessment
Scale - walk-
ing, Motor
Assessment
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Table 2. Outcome measures used from the included trials (Continued)

Scale - leg

and truck

Winstein Functional
2004 Test
of the Hemi-
paretic Up-
per Extrem-

ity

Winstein Log Wolf Str .c

2016 Mo- In sact Scale
tor Function - L d func-
Test tion

Yen 2005 Wolf Mo-
tor Func: -

Test

Abbreviations:

6MWT: 6 Minute Walk Test

ARAT: Action Research Arm Test

BBS: Berg Balance Scale

COPM: Canadian Occupational Performance Measure
Dartmouth COOP: Dartmouth Primary Care Cooperati > Infor.nation Project
DASH: Disabilities of the Arm, Shoulder and Ha:. ~

FIM: Functional Independence Measure

FMA: Fugl Meyer Assessment

GWMET: Graded Wolf Motor Function Test

HADS: Hospital and Depression Scale

MAS: Motor Assessment Scale

MAL: Motor Activity Log

MRMI: Modified Rivermead ‘obilitv .ndex

NEADL: Nottingham Extended .. vities of Daily Living Scale
OARS: Older Americans Resources anc “ervices Scale

OARS-IADL: Older Amer -ans Resources and Services Scale - Instrumental Activities of Daily Living

PADS: Physical Activity a. ' Disability Scale

RMI: Rivermead Mot~ Asses. =nt

RMI: Rivermead M bility + dex

SF-36: Short “orm . “ealth St vey

SIS: Stroke mpact Scaic

SMES: § Hring M otor Evaluation Scale

STREAM: _ - .e Rehabilitation Assessment of Movement
STS: Sit-to-stana

TEMPA: Test d’Evaluation des Membres supérieurs des Personnes Agées
Timed 10MWT: Timed 10 Metre Walk Test

TUG: Timed Up and Go
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APPENDICES

Appendix |I. Cochrane Central Register of Controlled Trials (CENTRAL) search strategy

#1 MeSH descriptor
#2 MeSH descriptor
#3 MeSH descriptor
#4 MeSH descriptor

: [Cerebrovascular Disorders] explode all trees
[
o[
o[
#5 MeSH descriptor: [Intracranial Arterial Diseases] explode all trees
o[
o[
dll
o[

Basal Ganglia Cerebrovascular Disease] explode all trees
Brain Ischemia] explode all trees
Carotid Artery Diseases] explode all trees

#6 MeSH descriptor
#7 MeSH descriptor
#8 MeSH descriptor
#9 MeSH descriptor
#10 MeSH descriptor: [Brain Infarction] explode all trees

Intracranial Arteriovenous Malformations] explode all trees
Intracranial Embolism and Thrombosis] explode all trees
Intracranial Hemorrhages] explode all trees

Stroke] this term only

#11 (stroke$ or cva or poststroke or post-stroke or cerebrovasc$ or cerebral va -ular):ti,ab,. v (Word variations have been searched)
#12 (cerebral or cerebellar or brain$ or vertebrobasilar):ti,ab,kw (Word variati ns have bee searched)

#13 (infarct$ or isch?emi$ or thrombo$ or emboli$ or apoplexy):ti,ab,kw (Worc =riari< s have been searched)

#14 MeSH descriptor: [Hemiplegia] explode all trees

#15 MeSH descriptor: [Paresis] explode all trees

#16 (hempar$ or hemipleg$ or paresis or paretic or brain injur$):ti,ab-*w (W rd variations have been searched)

#17 MeSH descriptor: [Gait Disorders, Neurologic] explode all trees

#18 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 o1 .. " or . 14 or #15 or #16 or #17 or (#12 and #13)

#19 MeSH descriptor: [Rehabilitation] explode all trees

#20 MeSH descriptor: [Activities of Daily Living] explode al tree

#21 MeSH descriptor:
#22 MeSH descriptor:
#23 MeSH descriptor:
#24 MeSH descriptor:

: [Exercise Therapy] explode all .rees
dll
dll
dll
#25 MeSH descriptor: [Psychomotor Performance] expiow = .l trees
[
il
dl|
[
|

Occupational Therapy] 2 tree(s) ex, 'ndea
Physical Therapy Modalities] ex, 'ode a. “rees
Exercise Movement Techniaues] @i s term only

#26 MeSH descriptor:
#27 MeSH descriptor:
#28 MeSH descriptor:
#29 MeSH descriptor:
#30 MeSH descriptor:
#31 functional:ti,ab,kw (Word . ariatio’ , have been searched)

#32 (task$ or movement):ti,ab,x W ,rd variations have been searched)

Movement] this term * aly
Gait] explode all tree:

Range of Motion, Articc. !

“"a1s term only
Task Performance  ~d Analysis] 3 tree(s) exploded

Recovery ur kv <tion) “is term only

#33 (motor or movement$ or task$ ¢ -kill$ or performance):ti,ab,kw (Word variations have been searched)

#34 (repetit$ or repeat$ or train$ or re?train$ or learn$ or re?learn$ or practice$ or practis$ or rehears$ or rehers$):ti,abkw (Word
variations have been searcb.d)

#35 (motor or movement$ «. =sk$ or skill$ or performance):ti,ab,kw (Word variations have been searched)

#36 (schedule$ or ir crve.. on o. therap$ or program$ or regim$ or protocol$):ti,ab,kw (Word variations have been searched)

#37 #19 or #20 or 21 or #2 or #23 or #24 or #25 or #26 or #27 or #28 or #29 or #32 or (#30 and #31) or (#33 and #34) or (#35
and #36)

#38 #18 - .d #37
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Appendix 2. MEDLINE (Ovid) search strategy

1. cerebrovascular disorders/ or exp basal ganglia cerebrovascular disease/ or exp brain ischemia/ or exp carotid artery diseases/ or exp
intracranial arterial diseases/ or exp intracranial arteriovenous malformations/ or exp “intracranial embolism and thrombosis’/ or exp
intracranial hemorrhages/ or stroke/ or exp brain infarction/

2. brain injuries/ or brain injury, chronic/

3. (stroke$ or cva or poststroke or post-stroke or cerebrovasc$ or cerebral vascular).tw.

4. ((cerebral or cerebellar or brain$ or vertebrobasilar) adj5 (infarct$ or isch?emi$ or thrombo$ or emb: 'i$ or apoplexy)).tw.
5. ((cerebral or brain or subarachnoid) adj5 (haemorrhage or hemorrhage or haematoma o: “em.. ~ ot Hleed$)).ow.
6. exp hemiplegia/ or exp paresis/

7. (hempar$ or hemipleg$ or paresis or paretic or brain injur$).cw.

8. Gait Disorders, Neurologic/

9.1lor2or3or4or5or6or7or8

10. rehabilitation/ or “activities of daily living”/ or exercise therapy/ or occupatic .a: ... apyrs

11. Physical Therapy Modalities/

12. Exercise Movement Techniques/

13. exp Psychomotor Performance/

14. movement/ or gait/ or exp locomotion/ or exp motor activity/

15. “Range of Motion, Articular”/ or “Task Performance and Analysis”/ ¢ “Practice (Psychology)”/

16. “Recovery of Function”/

17. ((motor or movement$ or task$ or skill$ or performance) adj5 (re, =ty ' =peat$ or train$ or re?train$ or learn$ or re?learn$ or
practice$ or practis$ or rehears$ or rehers$)).tw.

18. ((motor or movement$ or task$ or skill$ or performance) ~ S (schel 1e$ or intervention or therap$ or program$ or regim$ or
protocol$)).tw.

19. (functional adj5 (task$ or movement)).tw.

20. or/10-19

21. Randomized Controlled Trials as Topic/

22. random allocation/

23. Controlled Clinical Trials as Topic/

24. control groups/

25. clinical trials as topic/

26. double-blind method/

27. single-blind method/

28. Placebos/

29. placebo effect/

30. cross-over studies/

31. Research Design/

32. randomized controlled trial.pt.

33. controlled clinical trial. >t.

34. clinical trial.pt.

35. (random$ or RC™ . °CTs,. w.

36. (controlled adj (trial$ o. 5tud$)).cw.

37. (clinical® adj5 tri "O.tw,

38. ((cont” L or tre cment or experiment$ or intervention) adj5 (group$ or subject$ or patient$)).tw.

39. (quas. ~ndc 1$ or quasi random$ or pseudo-random$ or pseudo randoms$).tw.

40. ((control ¢ ~xperiment$ or conservative) adj5 (treatment or therapy or procedure or manage$)).tw.

41. ((singl$ or dou.:$ or tripl$ or trebl$) adj5 (blind$ or mask$)).tw.

42. (cross-over or Cross over or Crossover).tw.

43. (placebo$ or sham).tw.

44, trial.ti.

45. (assign$ or allocat$).tw.

46. or/21-45

47.9 and 20 and 46
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Appendix 3. EMBASE (Ovid) search strategy

1. cerebrovascular disease/ or brain disease/ or exp basal ganglion hemorrhage/ or exp brain hemangioma/ or exp brain hematoma/
or exp brain hemorrhage/ or exp brain infarction/ or exp brain ischemia/ or exp carotid artery disease/ or exp cerebral artery disease/
or exp cerebrovascular accident/ or exp cerebrovascular malformation/ or exp intracranial aneurysm/ or exp occlusive cerebrovascular
disease/ or exp vertebrobasilar insufficiency/

2. stroke patient/ or stroke unit/

3. (stroke$ or poststroke or post-stroke or apoplex$ or cerebral vasc$ or cerebrovasc$ or cva or SAH).tv

4. ((brain or cerebell$ or cerebr$ or hemisphere$ or intracran$ or intracerebral) adj5 (isch™ mif = “~frc $ or thrombo$ or emboli$
or occlus$ or hypoxi$)).tw.

5. ((brain$ or cerebr$ or cerebell$ or intracerebral or intracran$ or basal gangli$ or hemisp® =% or . harack 10id) adj5 (h?emorrhag$
or h$ematoma$ or bleed$)).tw.

6. exp hemiplegia/ or exp paresis/

7. (hempar$ or hemipleg$ or paresis or paretic).tw.

8. or/1-7

9. physiotherapy/ or occupational therapy/ or rehabilitation/ or exp kinesioth -apy/

10. exercise/ or functional training/

11. grip strength/ or hand strength/

12. task performance/ or psychomotor performance/

13. “physical activity, capacity and performance”/ or exp motor activirv/ or . otor performance/ or exp physical performance/

14. ((motor or movement$ or task$ or skill$ or performance) adj5 (re, =ty > =peat$ or train$ or re?train$ or learn$ or re?learn$ or
practice$ or practis$ or rehears$ or rehers$)).tw.

15. ((motor or movement$ or task$ or skill$ or performance) ~ S (schel 1e$ or intervention or therap$ or program$ or regim$ or
protocol$)).cw.

16. (functional adj5 (task$ or movement)).tw.

17. or/9-16

18. Randomized Controlled Trial/ or “randomized conc Hllea « "l (topic)”/

19. Randomization/

20. Controlled clinical trial/ or “controlled clinical tria. . = )7/

21. control group/ or controlled study/

22. clinical trial/ or “clinical trial (topic)”/ or  has 1 ci nical trial/ or phase 2 clinical trial/ or phase 3 clinical trial/ or phase 4 clinical
trial/

23. Crossover Procedure/

24. Double Blind Procedure/

25. Single Blind Procedure/ ot 1ple bli d procedure/

26. placebo/ or placebo effects

27. (random$ or RCT or RCTs).tw.

28. (controlled adj5 (trial$ or stud$)).ew.

29. (clinical$ adj5 trial$).n -

30. ((control or treatment ¢. ~xperiment$ or intervention) adj5 (group$ or subject$ or patient$)).tw.

31. (quasi-random$ = . i rai. vm$ or pseudo-random$ or pseudo randoms$).tw.

32. ((control or exp riment$ r conservative) adj5 (treatment or therapy or procedure or manage$)).tw.

33. ((singl$ < - doubi, ~r trir $ or trebl$) adj5 (blind$ or mask$)).tw.

34. (cross- ver or r 0ss OVer Or Crossover).tw.

35. (placc -$ or nam).tw.

36. trial.ti.

37. (assign$ or allo.at$).tw.

38. controls.tw.

39. or/18-38

Repetitive task training for improving functional ability after stroke (Review) 127
Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Appendix 4. CINAHL (EBSCO) search strategy

$39 S15 AND S29 AND S38

$38 S30 OR S31 OR S32 OR S33 OR S34 OR S35 OR S36 OR S37

S$37 (MH “Quantitative Studies”)

S36 (MH “Placebos”)

S35 (MH “Random Assignment”)

$34 TX randomi* control* trial* OR TX random* allocat* OR TX placebo* OR TX allocat* random’

$33 TX ( (singl* nl blind*) or (singl* n1 mask*) ) or TX ( (doubl* nl blind*) or (doubl* ~1 .. ") ¢ TX ( (tripl* nl blind*) or
(tripl* n1 mask*) ) or TX ( (trebl* nl blind*) or (trebl* n1 mask*) )

S$32 TX clinic* n1 trial*

S31 PT Clinical trial

S30 (MH “Clinical Trials+”)

$29 S16 OR S17 OR S18 OR S19 OR S20 OR S21 OR S22 OR S23 OR S24 7 .« ~OK .6 OR S27 OR S28 123,562
$28 (MH “Gait Disorders, Neurologic+”)

S27 (MH “Hemiplegia”

$26 hempar* or hemipleg* or paresis or paretic or brain injur*

S25 ((cerebral or cerebellar or brain* or vertebrobasilar) n2 (infarct* or isch?emi* or tnirombo* or emboli* or apoplexy))
S24 stroke™® or cva or poststroke or post-stroke or cerebrovasc* or cerebrai -ascular

S23 ((cerebral or brain or subarachnoid) n2 (haemorrhage or hemorrhage 0. haematoma or hematoma or bleed*)).

S22 (MH “Brain Injuries+”)

S21 (MH “Cerebrovascular Circulation”) OR (MH “Basal Gangl™ “erer ovascular Disease+”)

S20 (MH “Hypoxia-Ischemia, Brain+”) OR (MH “Cerebral Isc" -mia+ ,

S19 (MH “Intracranial Hemorrhage+”)

S18 (MH “Basal Ganglia Hemorrhage”)

S17 (MH “Stroke+”) OR (MH “Stroke Units”) OR (ME. Stroke - wcents”)

S16 (MH “Cerebrovascular Disorders+”)

S$15S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR. R OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 263,000
S14 (MH “Range of Motion”)

S13 (MH “Grip Strength”)

S12 (MH “Muscle Contraction+”)

S11 (MH “Locomotion+”) OR (MH “M¢ emc =+™) “JR (MH “Gait Disorders, Neurologic+”)

S10 (MH “Movement+”)

S9 (MH “Movement+”) OR (MF" L 'y Pos. ‘nns+”)

S8 (MH “Psychomotor Perforr ince+”)

S7 (MH “Physical Activity”)

S6 (MH “Physical Performance”)

S5 (MH “Motor Activity+”)

S4 (MH “Task Performanc - and Analysis+”) OR (MH “Psychomotor Performance+”)

S3 (MH “Exercise+”) OR (. H “Resistance Training”) OR (MH “Therapeutic Exercise+”) OR (MH “Warm-Up Exercise”) OR (MH
“Recovery, Exercise” _. "™MH  Jpper Extremity Exercises+”) OR (MH “Acrobic Exercises+”)

S2 (MH “Occupati nal The. py+”)

S1 (MH “PF sical 1. -apy+ )
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Appendix 5. AMED search strategy

1. cerebrovascular disorders/ or cerebral hemorrhage/ or cerebral infarction/ or cerebral ischemia/ or cerebrovascular accident/ or stroke/
2. (stroke or poststroke or post-stroke or cerebrovasc$ or brain vasc$ or cerebral vasc$ or cva$ or apoplex$ or SAH).tw.

3. ((brain$ or cerebr$ or cerebell$ or intracran$ or intracerebral) adj5 (isch?emi$ or infarct$ or thrombo$ or emboli$ or occlus$)).tw.
4. ((brain$ or cerebr$ or cerebell$ or intracerebral or intracranial or subarachnoid) adj5 (haemorrhage$ or hemorrhage$ or haematoma$
or hematoma$ or bleed$)).tw.

5. hemiplegia/

6. (hemipleg$ or hemipar$ or paresis or paretic).tw.

7.1or2o0r3o0r4or5o0r6

8. Rehabilitation/ or rehabilitation techniques/ or exp rehabilitation modalities/ or exp phv" I the. ~v mor ities/

9. occupational therapy modalities/ or occupational therapy techniques/ or “Activities of aily Li. ~o”/

10. exercise/ or exp Exercise movement techniques/

11. exp Psychomotor Performance/

12. “Range of motion”/

13. ((motor or movement$ or task$ or skill$ or performance) adj5 (repetit$ ¢ repeat$ or = ain$ or re?train$ or learn$ or re?learn$ or
practice$ or practis$ or rehears$ or rehers$)).tw.

14. ((motor or movement$ or task$ or skill$ or performance) adj5 (schedule$ or intervention or therap$ or program$ or regim$ or
protocol$)).tw.

15. (functional adj5 (task$ or movement)).tw.

16.8 0or9or 10 or 11 or 12 or 13 or 14 or 15

17. clinical trials/ or randomized controlled trials/ or random alle +ion/

18. double blind method/ or single blind method/

19. placebos/

20. (random$ or RCT or RCTs).tw.

21. (controlled adj5 (trial$ or stud$)).cw.

22. (clinical$ adj5 trial$).cw.

23. ((control or treatment or experiment$ or intervention, dj5 (group$ or subject$ or patient$)).tw.

24. (quasi-random$ or quasi random$ or pseudo-ranuc. "« pseudo randoms$).tw.

25. ((control or experiment$ or conservative) 7 .jo \ catment or therapy or procedure or manage$)).tw.

26. ((singl$ or doubl$ or tripl$ or trebl$) adj. (bl .d$ ' r mask$)).tw.

27. (cross-over or Cross over or crossover).! .

28. (placebo$ or sham).tw.

29. trial.ti.

30. (assign$ or allocat$).tw.

31. controls.tw.

32.17 or 18 or 19 or 20 or 21 or 2. =23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31

33.7 and 16 and 32

Appendix 6. SI ORTS. Yiscus search strategy

S19S7 ANT S11 ANL _ .

S$18S12 ¢ R S13°,R S14 OR S15 OR S16 OR S17

S178U (ran. < . or trial or crossover or cross-over or placebo™® or control* or factorial or sham or counterbalance* or multiple baseline*
or ABAB design, - KW ( random* or trial or crossover or cross-over or placebo* or control* or factorial or sham or counterbalance*
or multiple baseline* or ABAB design )

S16TT (assign™ or allocate® or counterbalance® or multiple baseline* or ABAB design ) or AB ( assign* or allocate® or counterbalance*
or multiple baseline* or ABAB design

S15(TI (clin* or intervention* or compar* or experiment® or preventive or therapeutic ) or AB ( clin* or intervention* or compar* or
experiment® or preventive or therapeutic ) ) and ( TT trial* or AB trial* )

S14TTI ( crossover or cross-over or placebo* or control* or factorial or sham ) or AB ( crossover or cross-over or placebo* or control* or
factorial or sham )
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S13( TI (singl* or doubl* or tripl* or trebl* ) or AB ( singl* or doubl* or tripl* or trebl* ) ) and ( TI ( blind* or mask*) or AB ( blind*
or mask* ) )

S12T1 (random™* or RCT or RCTs) or AB (random* or RCT or RCTs)

S11S8 OR S9 OR S10

S10(TT (exercise or rehab* or physical therap or physio* or occupation* or motor or psychomotor) or AB (exercise or rehab* or physical
therap or physio* or occupation® or motor or psychomotor))

S9DE “OCCUPATIONAL therapy” OR DE “PHYSICAL therapy” OR DE “ACTIVITIES of daily ‘iving training” OR DE “OC-
CUPATIONAL therapists”

S8(DE “EXERCISE therapy” OR DE “EXERCISE” OR DE “THERAPEUTICS” OR Dr. “OCCui.. ‘ONAL therapy” OR DE
“PHYSICAL therapy” OR DE “REHABILITATION”)

S§751 OR S2 OR S3 OR S4 OR S5 OR S6

S6TT ( hemipleg* or hemipar® or paresis or paretic ) or AB (hemipleg* or hemipar* or | - esis or pa etic)

SS5DE “HEMIPLEGIA” OR DE “HEMIPLEGICS” OR DE “GAIT disorders”

S4( TT ( brain* or cerebr* or cerebell* or intracerebral or intracranial or sul rachnoi. = or AB ( brain* or cerebr* or cerebell* or
intracerebral or intracranial or subarachnoid ) ) and ( TI (thaemorrhage* or h¢ norrhage* o haematoma* or hematoma* or bleed*) or
AB ( haemorrhage® or hemorrhage* or haematoma* or hematoma* or bleed* ,

S3(TI ( brain* or cerebr* or cerebell* or intracran* or intracerebral ) or AB ( brain « _or* or cerebell* or intracran* or intracerebral )
) and (TT (ischemi* or ischaemi* or infarct* or thrombo* or emboli* or oc-lus* ) or AB (ischemi* or ischaemi* or infarct* or thrombo*
or emboli* or occlus* ) )

S2TT ( stroke or poststroke or post-stroke or cerebrovasc® or brain va. - ce. bral vasc or cva or apoplex or SAH ) or AB ( stroke or
poststroke or post-stroke or cerebrovasc* or brain vasc* or cerebral vasc « - cva or apoplex or SAH )

S1DE “CEREBROVASCULAR disease” OR DE “BRAIN -- Hemoi.. ~ OR DE “CEREBRAL embolism & thrombosis” OR DE
“STROKE” OR DE “BRAIN -- Wounds & injuries” OR DE " sK: N damage” OR DE “CEREBROVASCULAR disease -- Patients”

S20S7 AND S11 AND S18

S$19S7 AND S11 AND S18

S18512 OR S13 OR S14 OR S15 OR S16 OR S17

S17SU (random* or trial or crossover or cross-over  ~laceL * or control* or factorial or sham or counterbalance* or multiple baseline*
or ABAB design) or KW ( random™ or trial or ¢ =aver or cross-over or placebo™ or control* or factorial or sham or counterbalance*
or multiple baseline* or ABAB design )

S16TT (assign™ or allocate® or counterbalance ~ mulr ple baseline* or ABAB design ) or AB (‘assign* or allocate® or counterbalance*
or multiple baseline* or ABAB design

S15(TI (clin* or intervention® or ~ —par - experiment* or preventive or therapeutic ) or AB ( clin* or intervention* or compar* or
experiment*® or preventive or the apeuti ) ) ana . TT trial* or AB trial*)

S14TT ( crossover or cross-ove ~t plac’ s0* or control* or factorial or sham ) or AB ( crossover or cross-over or placebo* or control* or
factorial or sham )

S13( TI (singl* or doubl* or tripl* or «. “I*) or AB ( singl* or doubl* or tripl* or trebl* ) ) and ( TI ( blind* or mask*) or AB ( blind*
or mask* ) )

S12T1 (random™* or RCT  RCTs) or AB (random* or RCT or RCTs)

S11S8 OR S9 OR S10

S10(TT (exercise or - -hab* ¢ »hysical therap or physio* or occupation* or motor or psychomotor) or AB (exercise or rehab* or physical
therap or phy '0* o1 >ccupati n* or motor or psychomotor))

S9DE “OC _UPATTO. .~ therapy” OR DE “PHYSICAL therapy” OR DE “ACTIVITIES of daily living training” OR DE “OC-
CUPATT NAL + .erapists”

S8(DE “EXx. ™ ISE therapy” OR DE “EXERCISE” OR DE “THERAPEUTICS” OR DE “OCCUPATIONAL therapy” OR DE
“PHYSICAL the. ~v” OR DE “REHABILITATION”)

S§751 OR S2 OR S3 OR S4 OR S5 OR S6

S6TT ( hemipleg* or hemipar® or paresis or paretic ) or AB (hemipleg* or hemipar* or paresis or paretic )

SS5DE “HEMIPLEGIA” OR DE “HEMIPLEGICS” OR DE “GAIT disorders”

S4( TT ( brain* or cerebr* or cerebell* or intracerebral or intracranial or subarachnoid ) or AB ( brain* or cerebr* or cerebell* or
intracerebral or intracranial or subarachnoid ) ) and ( TI (thaemorrhage* or hemorrhage* or haematoma* or hematoma* or bleed*) or
AB ( haemorrhage* or hemorrhage* or haematoma* or hematoma* or bleed* ) )
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S3(TT ( brain* or cerebr* or cerebell* or intracran* or intracerebral ) or AB ( brain* or cerebr* or cerebell* or intracran* or intracerebral )
) and (TT (ischemi* or ischaemi* or infarct* or thrombo* or emboli* or occlus® ) or AB (ischemi* or ischaemi* or infarct* or thrombo*
or emboli* or occlus* ) )

Appendix 7. ClinicalTrials.gov search strategy

stroke rehabilitation
stroke

rehabilitation therapy
adult, Senior

Appendix 8. World Health Organization (WHO) Internatic .a1 « nica. Trials Registry search
strategy

cerebrovascular accident
functional recovery
intervention program
occupational therapy
physiatry

physical therapy
recovery of function

rehab

WHAT’S NEW

Last assessed as up-to-date: 19 October 2016.

Date Event Description

22 September 2016 New citar’ i 1« uirea . 1 conclusions have changed We updated selected searches to March 2016. We have
added 19 new studies and 1355 participants, bringing
the total number of included studies to 33, involving a
total of 2014 participants. We have revised the review
throughout and included an assessment of the quality
of the evidence (presented in a Summary of Findings
table). The conclusions of the review have changed
since the original review was published in 2007; there
is now low quality evidence for the effectiveness of
repetitive task training on upper limb function
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