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A B S T R A C T

Background

With an increased focus on home-based stroke services and the undertaking of programmes, targeted at upper limb recovery within

clinical practice, a systematic review of home-based therapy programmes for individuals with upper limb impairment following stroke

was required.

Objectives

To determine the effects of home-based therapy programmes for upper limb recovery in patients with upper limb impairment following

stroke.

Search methods

We searched the Cochrane Stroke Group’s Specialised Trials Register (May 2011), the Cochrane Central Register of Controlled Trials

(CENTRAL) (The Cochrane Library 2011, Issue 2), MEDLINE (1950 to May 2011), EMBASE (1980 to May 2011), AMED (1985

to May 2011) and six additional databases. We also searched reference lists and trials registers.

Selection criteria

Randomised controlled trials (RCTs) in adults after stroke, where the intervention was a home-based therapy programme targeted at the

upper limb, compared with placebo, or no intervention or usual care. Primary outcomes were performance in activities of daily living

(ADL) and functional movement of the upper limb. Secondary outcomes were performance in extended ADL and motor impairment

of the arm.

Data collection and analysis

Two review authors independently screened abstracts, extracted data and appraised trials. We undertook assessment of risk of bias

in terms of method of randomisation and allocation concealment (selection bias), blinding of outcome assessment (detection bias),

whether all the randomised patients were accounted for in the analysis (attrition bias) and the presence of selective outcome reporting.
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Main results

We included four studies with 166 participants. No studies compared the effects of home-based upper limb therapy programmes with

placebo or no intervention. Three studies compared the effects of home-based upper limb therapy programmes with usual care. Primary

outcomes: we found no statistically significant result for performance of ADL (mean difference (MD) 2.85; 95% confidence interval

(CI) -1.43 to 7.14) or functional movement of the upper limb (MD 2.25; 95% CI -0.24 to 4.73)). Secondary outcomes: no statistically

significant results for extended ADL (MD 0.83; 95% CI -0.51 to 2.17)) or upper limb motor impairment (MD 1.46; 95% CI -0.58

to 3.51). One study compared the effects of a home-based upper limb programme with the same upper limb programme based in

hospital, measuring upper limb motor impairment only; we found no statistically significant difference between groups (MD 0.60;

95% CI -8.94 to 10.14).

Authors’ conclusions

There is insufficient good quality evidence to make recommendations about the relative effect of home-based therapy programmes

compared with placebo, no intervention or usual care.

P L A I N L A N G U A G E S U M M A R Y

Home-based therapy programmes for upper limb functional recovery after stroke

After a stroke, upper limb (arm) problems are common and recovery is often limited. This review of four studies with 166 relevant

participants, looked at whether participating in home-based therapy programmes, targeted at the upper limb, could improve performance

in activities of daily living (ADL), functional movement of the upper limb, performance in extended ADL and arm motor impairment.

In comparison with usual care, home-based upper limb programmes had no difference in effect on any of the outcomes. In comparison

with an upper limb programme based in hospital, we found home-based upper limb programmes to be no more or no less effective for

arm motor impairment outcomes. The evidence in this area is limited. Further research is needed to determine the effects of home-

based therapy programmes.

B A C K G R O U N D

Description of the condition

Stroke is a major cause of death and disability throughout the

world, consuming significant resources (Isard 1992). It is therefore

imperative that stroke services are effective and efficient. Prob-

lems affecting the upper limb following stroke are often persistent

and disabling, with only 20% (Parker 1986) to 56% (Nakayama

1994) of patients regaining useful upper limb function after three

months. In addition, motor impairment has been shown to be the

most influential factor in determining well-being, one year after

stroke (Wyller 1998). Improving upper limb function is therefore

often a core element of rehabilitation after stroke, in order to max-

imise patient outcomes and reduce disability (Langhorne 2003).

Description of the intervention

Increasingly the trend within health service delivery (including

stroke care) is toward decreasing lengths of stay for inpatient care

and moving care into the community, which has led to the devel-

opment of home-based stroke services (ESDT 2005). A Cochrane

review of therapy-based rehabilitation services for stroke patients

at home (OPT 2006) found such services reduce the odds of a

poor outcome in terms of ability to perform activities of daily liv-

ing (ADL), and have a beneficial effect on a patient’s ability to

perform personal ADL and extended ADL, compared with con-

ventional or no care. This review specifically investigated therapy

service interventions primarily aiming to improve task-orientated

behaviour (not upper limb interventions or outcomes) and was

based on a review of heterogeneous interventions. Our review, in

contrast, exclusively investigated the effects of home-based ther-

apy programmes targeted at upper limb recovery.

Why it is important to do this review
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The effectiveness of specific upper limb interventions has been

reviewed within other Cochrane systematic reviews: constraint-

induced movement therapy (Sirtori 2009), electromechanical

and robotic-assisted training (Mehrholz 2009), electrostimulation

(Pomeroy 2009), EMG biofeedback (Woodford 2007), hands-on

therapy interventions (Winter 2011), mental practice (Stevenson

2011), repetitive task training (French 2007), simultaneous bi-

lateral training (Coupar 2007) and virtual reality training (Laver

2011). This review does not intend to replicate or overlap these

other reviews, as the focus will be on a range of programmes of

interventions completed at home rather than on a specific inter-

vention.

With an increased focus on home-based stroke services, and the

undertaking of programmes of interventions targeted at upper

limb recovery within clinical practice, we deemed a systematic

review of home-based therapy programmes for individuals with

upper limb impairment following stroke, to be appropriate.

O B J E C T I V E S

To determine the effects of home-based therapy programmes for

upper limb recovery in patients with upper limb impairment fol-

lowing stroke, compared with:

1. placebo or no intervention; and

2. usual care.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included RCTs where participants had been randomly assigned

(that is, each participant had an equal chance of being allocated

a particular treatment as another participant). Random allocation

could have been completed by, for example, using computer-gen-

erated random numbers or random number tables. We only in-

cluded the first phase of cross-over studies to exclude any carry-

over or learning effects. We included RCTs with or without blind-

ing of participants, treating therapist(s) and assessor(s). One of

the intervention groups must have included an intervention group

of a home-based therapy programme (see definition in Types of

interventions) and a comparison group of placebo or usual care

(’conventional’ or ’traditional’). We also included studies that in-

cluded a home-based therapy programme in addition to usual care,

compared with usual care alone. We determined usual care as de-

fined by the original trial authors when it was considered to be a

normal or usual component of stroke rehabilitation. Where ap-

propriate, we documented the description of usual care. We only

included studies if the therapist visited the patient in their own

home (at least once) to prescribe treatment.

Types of participants

We included trials of participants with a clinical diagnosis of stroke

- “a syndrome of rapidly developing symptoms and signs of focal,

and at times, global, loss of cerebral function lasting more than 24

hours or leading to death, with no apparent cause other than that

of vascular origin” (WHO 1989) - regardless of time since onset,

initial upper limb impairment, ability to follow instructions, co-

morbidities, previous strokes or location of stroke. We included

studies that recruited participants with other neurological disor-

ders if more than 50% of participants were stroke patients. We

only included participants living in their own homes (that is, at

their permanent address). This included care homes and other

forms of supported or sheltered accommodation.

Types of interventions

The included RCTs had to include one group which received a

home-based therapy programme, targeted at upper limb recovery

following stroke. For the purposes of this review we defined home-

based therapy programmes as those:

1. carried out in the patient’s home (that is, at their permanent

address; this may include care homes and other forms of

supported or sheltered accommodation);

2. prescribed by healthcare professionals or individuals under

the supervision of healthcare professionals; and

3. including more than one specific intervention targeted at

upper limb recovery.

The rationale for including only these RCTs with more than one

specific intervention was to avoid studies of single upper limb in-

terventions. The focus of this review is a ’programme’ of therapy.

A programme of therapy will always include several different treat-

ment interventions. The effectiveness of single interventions for

the upper limb is assessed in other reviews. Excluding RCTs that

assess only one specific intervention effectively limited this review

to RCTs of ’programmes’ of interventions to reduce or avoid over-

lap with other reviews, and reflect clinical reality.

We included studies of complex packages of rehabilitation if the

administered package included interventions targeted at upper

limb recovery, and included the three elements outlined above.

We included any duration or intensity of programme and com-

pleted subgroup analyses as appropriate. Where possible we doc-

umented the professional background, training and experience of

the person(s) delivering the intervention.

Types of outcome measures
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The primary or initial aim of upper limb interventions is usually to

improve functional movement and reduce impairment. However,

arguably the most important goal for patients is to improve their

ability to participate in and independently achieve independence

with ADL. Additionally, this is the over-arching aim of all rehabil-

itation interventions. Therefore, we identified two primary out-

comes of interest: performance in ADL and functional movement

of the upper limb.

We anticipated that the studies would use and report a large va-

riety of different outcome measures relevant to the primary and

secondary outcomes of this review. Therefore, for each outcome of

interest (primary and secondary) we attempted to identify and list

all the common, specific measurement tools or scales that could

be included. If we identified a study that reported more than one

measurement tool or scale which addressed the same outcome, we

used the scale listed earliest in our lists. If a study did not use any

of the measures in a list, but measured the outcome using a differ-

ent measurement tool or scale, we included and documented this.

These hierarchical lists are outlined below.

Primary outcomes

1. Performance in ADL (including feeding, toileting, dressing,

bathing, grooming, continence, simple mobility and transfers).

Common outcome measures were global measures of ADL such

as: Barthel ADL Index (Mahoney 1965), Rivermead ADL

Assessment (Whiting 1980), Rivermead Motor Ability Scale

(Collen 1991), Rankin Scale (Bonita 1988), Functional

Independence Measure (FIM) (Keith 1987), Katz Index of ADL

(Katz 1970) and Rehabilitation Activities Profile (Van

Bennekom 1995).

2. Functional movement of the upper limb (such as measures

of active movement, co-ordination, dexterity, manipulation and

grasp/grip/pinch). Common outcome measures:Action Research

Arm Test (Lyle 1981), Motor Assessment Scale - upper arm

function or combined arm score (Carr 1985), Frenchay Arm Test

(Heller 1987), Wolf Motor Function Test (Wolf 2001), Upper

Extremity Function Test (Carroll 1967), Functional Test of the

Hemiparetic Upper Extremity (Wilson 1984), Box and Block

Test (Mathiowetz 1985), Upper Extremity Performance Test for

the Elderly (TEMPA) (Desrosiers 1993), Chedoke Arm and

Hand Activity Inventory (Barreca 2005), Sodring Motor

Evaluation of Stroke Patients - arm section (Sodring 1995),

University of Maryland Arm Questionnaire for Stroke (Whitall

2000), Motor Activity Log (Taub 1993), Motor Assessment

Scale - hand movement or advanced hand movement scales (Carr

1985), Jebsen Hand Function Test (Jebsen 1969), Nine Hole Peg

Test (Kellor 1971) and Purdue Peg Test (Tiffin 1948).

Secondary outcomes

1. Performance in extended ADL (including shopping and

household tasks). Common outcome measures: Nottingham

Extended ADL (Nouri 1987), Rivermead Extended ADL

(Rossier 2001) and Frenchay Activites Index (Holbrook 1983).

2. Motor impairment of the upper limb (measures of general

upper limb impairment, muscle strength and muscle tone).

Common outcome measures: Fugl-Meyer Assessment of

Sensorimotor Recovery after Stroke (upper limb section)

(Fugl-Meyer 1975), Motricity Index (Demeurisse 1980),

Rivermead Motor Assessment (arm section) (Lincoln 1979),

Motor Club Assessment (Ashburn 1982), Ashworth Scale

(Ashworth 1964)/Modified Ashworth Scale (Bohannon 1987),

Medical Research Council (MRC) scale (MRC 1975),

dynamometer scores (including Jamar) (Bohannon 1987) and

Kinematic Measures (e.g. movement time, movement efficiency,

movement speed, spatial accuracy and velocity).

Additional outcomes

1. Adverse events, such as death and pain.

We planned to do analyses using data from the end of the inter-

vention period and the end of scheduled follow-up.

Search methods for identification of studies

See the ’Specialized register’ section in the Cochrane Stroke Group

module. We searched for trials in all languages and planned to

arrange translation of relevant articles published in languages other

than English.

Electronic searches

We searched the Cochrane Stroke Group’s Specialised Trials

Register, which was last searched by the Managing Editor in

May 2011. In addition, we searched the Cochrane Central

Register of Controlled Trials (CENTRAL) (The Cochrane Li-

brary 2011, Issue 2, searched May 2011), MEDLINE (1950

to May 2011) (Appendix 1), EMBASE (1980 to May 2011)

(Appendix 2), AMED (1985 to May 2011) (Appendix 3) and

CINAHL (1982 to May 2010) (Appendix 4). We also searched

the following occupational therapy and physiotherapy databases:

OTseeker (http://www.otseeker.com/) (May 2010), Physiother-

apy Evidence database (PEDro, http://www.pedro.org.au) (May

2010), Chartered Society of Physiotherapy Research Database

(May 2010) and REHABDATA (http://www.naric.com/research/

rehab/default.cfm) (May 2010). We also searched ClinicalTri-

als.gov (http://www.clinicaltrials.gov/) and the National Research

Register (http://www.nihr.ac.uk/Pages/NRRArchiveSearch.aspx)

(May 2010) and dissertation abstracts (http://wwwlib.umi.com/

dissertations/search) (May 2010).
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We developed the search strategies, using a combination of con-

trolled vocabulary and free text terms, in consultation with the

Cochrane Stroke Group’s Trials Search Co-ordinator.

Searching other resources

In an effort to identify further published, unpublished and ongo-

ing RCTs we checked reference lists of all included studies.

Data collection and analysis

Selection of studies

One of two review authors (FC or PvV) read the titles of the

identified references and eliminated any obviously irrelevant stud-

ies. We obtained the abstracts for the remaining studies and then,

based on the inclusion criteria (types of studies, types of partici-

pants, aims of interventions, outcome measures), two review au-

thors (FC, PVV or AP) independently ranked these as ’possibly

relevant’ or ’definitely irrelevant’. If both review authors identified

a trial as ’definitely irrelevant’ we excluded it at this point, but

included all other trials at this stage. Where disagreement between

review authors occurred we sought consensus through discussion

or the opinion of a third reviewer (FC, AP or PvV). Following

this process we retrieved the full text of those trials still categorised

as ’possibly relevant’. The full text of the remaining studies were

then retrieved and independently reviewed by two review authors

(FC, PvV or AP) who classified each study as ’include’ or ’exclude’.

We excluded trials classified as ’exclude’ by both review authors.

Where disagreement occurred between review authors, or a deci-

sion could not be made, we reached consensus through discussion

or the opinion of a third review author (PvV, AP or CS).

Data extraction and management

Two review authors (FC and PvV) independently extracted the

data from the studies using a standard data extraction form. Where

possible, we documented:

1. participant details (including age, gender, place of residence,

type of stroke, time since stroke, initial upper limb impairment);

2. the inclusion and exclusion criteria;

3. the duration/intensity/frequency of intervention;

4. a brief description of the home-based therapy programme

(including details of administered therapy programme (including

if part of early supported discharge or standard discharge

protocol), involvement of treating therapist and qualifications

and experience of treating therapist(s));

5. the comparison intervention; and

6. the outcomes.

Assessment of risk of bias in included studies

Two review authors (FC and PvV) independently assessed the

methodological quality of the included studies using a standard

critical appraisal assessment form. Assessment of the quality of

studies focused on potential areas of bias within the studies as this

has been shown to affect the estimation of effectiveness of inter-

ventions (Higgins 2011). For each included trial two review au-

thors (FC and PvW) independently extracted information about

the method of randomisation and allocation concealment, blind-

ing of outcome assessment, whether all the randomised patients

were accounted for in the analysis and the presence of selective

outcome reporting. Consideration of blinding of participants and

therapists led to the conclusion that blinding would not be possi-

ble in these types of trials; consequently we did not document this

information. Any disagreements between the two review authors

were resolved through discussion, involving a third review author

(AP), if necessary.

Measures of treatment effect

For each comparison we used the study results for performance

in ADL, measures of upper limb functional movement, measures

of motor impairment and adverse effects, if documented. We pre-

sented all outcome measures analysed as continuous data and thus

we entered, where available, means and standard deviations (SDs).

If the studies used the same outcome measures, we calculated a

pooled estimate of the mean differences (MDs) with 95% con-

fidence intervals (CIs). If different outcome measures were used

within the same outcome category (for example, one study used

Action Research Arm Test and another study used the Frenchay

Arm Test to measure functional movement of the upper limb), we

used standardised mean difference (SMD) instead of MD. We used

The Cochrane Collaboration’s Review Manager software, RevMan

5 (RevMan 2011), for all analyses.

Dealing with missing data

The primary aim of this review was to obtain standardised data

from published studies. Where data were missing, we imputed

data where we felt it was appropriate. This was completed by using

data from another study or calculating SDs from reported standard

error.

Assessment of heterogeneity

We determined heterogeneity using the I2 statistic: I2 greater than

50% is considered substantial heterogeneity (Higgins 2011)). If I
2 ≤ 50% we used a fixed-effect meta-analysis (Mantel 1959). If I
2 > 50%, we explored the individual trial characteristics to iden-

tify potential sources of heterogeneity. We then performed meta-

analysis using both fixed-effect and random-effects (DerSimonian

1986) modelling to assess sensitivity to the choice of modelling

approach.
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We described and tabulated the variability in participants, inter-

ventions and the outcomes studied (clinical diversity).

Assessment of reporting biases

We did not test for funnel plot asymmetry as there were fewer than

10 studies included in the meta-analysis (Higgins 2011).

Data synthesis

We pooled results to present an overall estimate of the treatment

effect. We used fixed-effect or random effects meta-analysis de-

pending on the degree of heterogeneity (see above).

Subgroup analysis and investigation of heterogeneity

We planned to undertake subgroup analysis using the Deeks

method (Deeks 2001) (a simple approach for a significance test to

investigate differences between two or more subgroups and is the

standard method in RevMan) (RevMan 2011) on:

1. initial upper limb severity;

2. place of residence (own home, residential or nursing care);

3. self practice versus no self practice; and

4. duration, intensity and frequency of intervention

(intervention less than four weeks and intervention more than

four weeks, intervention less than three times a week and

intervention more than three times a week).

We planned to undertake these subgroup analyses, where data

permitted (we considered sufficient data as more than five trials

reporting the information) and on the primary outcome only. As

we only included four studies in the analysis we were unable to

complete any of the planned subgroup or sensitivity analyses.

The studies included in this review are clinically diverse. In Table

1 and in the Characteristics of included studies table we described

and tabulated the variability in participants, interventions and

outcomes studied (clinical diversity).

Sensitivity analysis

We planned to conduct sensitivity analyses based on the risk of bias

criteria (selction bias, detection bias, attrition bias and selective

reporting). However, we did not deem such analyses appropriate

due to the limited number of studies included in this review. In

future updates of the review, if there are more than five trials in

the comparison of home-based upper limb therapy programmes

versus the same therapy programmes in hospital, then we will

perform sensitivity analyses.

R E S U L T S

Description of studies

See: Characteristics of included studies; Characteristics of

excluded studies; Characteristics of studies awaiting classification;

Characteristics of ongoing studies.

Results of the search

Our searches of the electronic bibliographic databases identified

1773 records after removal of duplicates (107 from the Cochrane

Trials Register, 1247 from MEDLINE, EMBASE, AMED and

CINAHL, 52 from CENTRAL, 121 from OT seeker, 78 from

PEDro and 168 from REHABADATA database). After elimina-

tion of obviously irrelevant studies and further duplicates we were

left with 446 potential papers. Two independent review authors

(FC and PvV or AP) obtained the abstracts for these papers and

assessed them for inclusion. We then assessed these abstracts for

further review at full paper. Where disagreement arose, the review

authors reached consensus through discussion and/or sought the

opinion of a third review author (PvV or AP). From this process we

obtained full papers of 57 studies. Of these 57 full papers (relating

to 56 studies), we excluded 49 papers (see Excluded studies and

Characteristics of excluded studies for further details). Two studies

still require classification (see Studies awaiting classification and

Characteristics of studies awaiting classification for further details)

and one study is ongoing (see Ongoing studies and Characteristics

of ongoing studies) leaving four studies (five papers included: one

study with two associated papers) for inclusion.

Included studies

We included four trials (166 randomised participants) in this re-

view (Duncan 1998; Duncan 2003; Piron 2008; Piron 2009). Full

descriptions of the included studies can be found in Characteristics

of included studies, and in Table 1 (Demographics of included

participants). The four trials were completed by two different re-

search groups.

Duncan 1998 and Duncan 2003 were completed by one research

group. Both of these studies were RCTs, which compared a home

therapy programme with usual care, and recruited individuals from

the Kansas City Stroke Study registry. It is assumed that Duncan

1998 (20 participants ) was a pilot study, undertaken prior to

the larger Duncan 2003 study (100 participants). Both studies

included an exercise programme that was designed to improve

strength, balance and endurance, and to encourage more use of the

affected extremity. This intervention met the inclusion criteria as

it was explicitly stated that the programme was targeted at upper

limb recovery after stroke, the intervention was carried out in the

patients’ homes, was prescribed and supervised by a physiothera-

pist or occupational therapist and clearly involved more than one

specific intervention targeted at upper limb recovery.

Piron 2008 and Piron 2009 were completed by one research group.

Both of these studies were RCTs, which compared virtual reality
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plus telerehabilitation at home with either virtual reality training

in hospital with a therapist present (Piron 2008), or conventional

therapy in the local health district (Piron 2009). Both studies

aimed to improve motor impairment in the upper limb.

Disagreement occurred between review authors as to whether vir-

tual reality telerehabilitation training should be considered as a

single intervention or a therapy programme. The intervention

described in the studies of virtual reality and telerehabilitation

training (Piron 2008; Piron 2009) consisted of different virtual

tasks, comprising a number of arm movements, plus knowledge

of results feedback and therapist instructions via teleconferencing

(Piron 2009). The intervention combined virtual reality training

and telemedicine. In Piron 2008 the intervention designed to be

tested within the RCT was the teleconferencing itself; however,

the consequence of this design was a study which compared virtual

reality arm training at home versus virtual reality arm training in

hospital. In Piron 2009 virtual reality arm training delivered at

home using teleconferencing was compared with conventional or

’standard’ care. As the review authors could not reach consensus on

whether the virtual reality intervention was a single intervention

or a therapy programme, we took a majority decision and included

virtual reality training as a therapy programme. We would wel-

come feedback on this decision, and will reconsider it for future

updates of this review.

Design

All four of the included studies were RCTs (Duncan 1998; Duncan

2003; Piron 2008; Piron 2009).

Comparison groups

Three of the studies compared the effects of home therapy pro-

grammes for the upper limb with usual care (Duncan 1998;

Duncan 2003; Piron 2009). One study (Piron 2008) compared a

home therapy programme with the same therapy programme in

hospital (which was not considered usual care). We felt this was a

relevant study to include, despite not fitting into one of our pre-

determined comparison groups. Therefore, we added a further

comparison group: upper limb home therapy versus same upper

limb therapy in hospital.

Follow-up

All four included studies completed outcomes at the end of the

intervention period. Piron 2009 also completed outcomes after

one month follow-up. Duncan 2003 also reported follow-up data

at six months post-treatment.

Sample sizes

Sample sizes were 10 (Piron 2008), 20 (Duncan 1998), 36 (Piron

2009) and 100 (Duncan 2003).

Setting

Of the four included studies, all were carried out in two settings:

one group at home; and the other either at hospital or in the local

health district.

Participants

We have provided demographics of included participants in Table

1. Of the randomised participants 64 were female and 82 were

male. One study did not report gender (Duncan 1998). The lowest

reported mean age was 53 years (SD = 15) and the highest mean

age was 70.2 years (SD = 11.4). Across the studies, time since

stroke varied from a mean of 56 to a mean of 412 days.

Interventions

Two of the included studies (Duncan 1998; Duncan 2003) de-

livered an exercise programme designed to increase strength, en-

durance and encourage use of the affected arm, which included

functional exercises, assistive/resistive exercise with proprioceptive

neuromuscular facilitation and resistive exercise with a theraband.

This exercise programme was compared with usual care as pre-

scribed by their physicians. The remaining two studies delivered a

virtual reality intervention with telerehabilitation. This was com-

pared with usual care (Piron 2009) or the same therapy delivered

with a therapist present (Piron 2008). Therapists delivered or su-

pervised interventions in all four studies.

Outcome measures

ADL was measured using the Barthel Index (Duncan 1998;

Duncan 2003). Functional movements of the upper limb were

measured using the Jebsen Test of Hand Function (Duncan

1998) and the Wolf Motor Function Test (Duncan 2003). Ex-

tended ADL were measured using the Lawton Instrumental ADL

(Duncan 1998; Duncan 2003). Upper limb motor impairment

was measured using the Fugl-Meyer Upper Extremity Scale in all

four studies.

Excluded studies

We excluded a total of 49 papers following consideration of the

full articles. The principal reasons for exclusion were: intervention

not specifically targeted at the upper limb (18 papers), interven-

tion not completed at home (17 papers), single, not a programme

of interventions (6 papers), non-RCT (5 papers), no appropriate

comparison (2 papers) and participants not visited by health pro-

fessional at home (1 paper). Details can be found in Characteristics

of excluded studies.

Several studies aimed to compare modes of service delivery, such

as domiciliary versus hospital-based care (Andersen 2002; BCST

1991; Bjorkdhal 2006; Domino 1993; Gilbertson 2000; Roderick
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2001; Rudd 1997; Wolfe 2000). These studies delivered general

rehabilitation rather than being specifically targeted to the upper

limb. If we could not find a specific aim to target upper limb, we

excluded these studies.

We considered the full paper of one excluded study (Baskett 1999)

in detail. There was initially disagreement between review authors

regarding whether or not the intervention in this study met the in-

clusion criteria. This study investigated a home-based programme

of individually prescribed exercises and activities. We have had no

response from our attempts to contact the authors of this study.

Discussion between three review authors (FC, PvV and AP) led to

consensus that there was insufficient information available within

the published paper to definitively conclude that the programme

did meet the criteria of including “more than one specific inter-

vention targeted at upper limb recovery”. However, all review au-

thors did acknowledge that this assessment was based on a lack

of information, rather than on definitive information, suggesting

that the programme did not meet the review criteria. This study

has been excluded and is detailed in Characteristics of excluded

studies. If we obtain further information relating to the home-

based programme evaluated in this trial, we will reconsider includ-

ing the study in future updates of this review.

Where the comparison intervention was also conducted at home

(Byl 2003; Gabr 2005; Thielman 2004; TOTAL 2001), these

studies did not meet the criteria of the home intervention being

compared with either placebo, no treatment or usual care. These

studies help to determine whether home-based intervention of one

type improved upper limb function and impairment compared

to home intervention of another type. This was not the purpose

of this particular review and, therefore, we excluded this type of

study. These studies are recorded in Characteristics of excluded

studies.

Risk of bias in included studies

Review authors’ judgements about each risk of bias item for each

included study are outlined in Characteristics of included studies

and summarised in Figure 1. The inclusion criteria for this review

required a study to be randomised. Three of the studies (Duncan

1998; Duncan 2003; Piron 2009) reported an adequately gen-

erated allocation sequence. The same three studies reported ad-

equately concealed allocation. The other study (Piron 2008) did

not report how randomisation sequence was generated or details

of any allocation concealment. Blinding of outcome assessor was

reported in three of the studies (Duncan 2003; Piron 2008; Piron

2009). Three of the studies (Duncan 1998; Piron 2008; Piron

2009) did not report any drop-outs from their studies and there-

fore were felt to be at low risk of attrition bias. The other study was

also considered to be of low risk as the reasons for the drop-outs

were provided and were similar across both groups. Additionally

an intention-to-treat analysis was used to account for missing data.
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Figure 1. Risk of bias summary: review authors’ judgements about each risk of bias item for each included

study.

Effects of interventions

Within the four included trials, 166 stroke participants were ran-

domised.

One study (Piron 2008) did not include SDs in the paper. In

order to include this study in the meta-analysis, we used the SD

reported by Piron 2009, which included participants with similar

levels of initial upper limb motor impairment. We used the largest

SD reported by Piron 2009 in order to be conservative.

Home therapy programmes versus placebo or no

intervention

No studies compared the effects of a programme of home therapy

(targeted at the upper limb) with placebo or no intervention.

Home therapy programmes versus usual care

Three studies compared the effects of a home therapy programme

for upper limb with usual care (Duncan 1998; Duncan 2003;

Piron 2009).
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Primary outcomes

Performance in ADL

Two studies (113 participants) reported performance of ADL

(Barthel Index) (Duncan 1998; Duncan 2003): (MD 2.85; 95%

CI -1.43 to 7.14) (Analysis 1.1). We used a random-effects model

for analysis as I2 > 50% (55%). Fixed-effect analysis produced a

statistically significant result: (MD 3.16 Barthel points; 95% CI

0.37 to 5.95) in favour of the home therapy programme (experi-

mental group). Duncan 2003 reported follow-up data (80 partic-

ipants) at six months post-treatment: (MD -1.70; 95% CI -5.51

to 2.11) (Analysis 1.1).

Functional movement of the upper limb

Two studies (Duncan 1998; Duncan 2003) reported outcomes

relevant to functional movement of the upper limb (Jebsen Test of

Hand Function and Wolf Motor Function Test respectively). We

were unable to use the data in Duncan 1998 for use in the analysis

as total scores and SDs were not reported. The authors reported

no trends in changes in speed of upper extremity movements, as

measured by the Jebsen Test of Hand Function, between the exper-

imental and control groups. Duncan 2003 (100 participants) re-

ported data according to initial scores (above and below medians).

Therefore, this study has been entered as two subgroups (above

median group presented first in the forest plot). There was no sig-

nificant difference between the intervention and control groups:

(MD 2.25; 95% CI -0.24 to 4.73) (Analysis 1.2).

Secondary outcomes

Performance in extended ADL

Two studies (113 participants) reported the effects of home-based

therapy programmes (targeted at the upper limb) on performance

of extended ADL (Lawton Instrumental ADL Scale) (Duncan

1998; Duncan 2003). No significant difference was found between

groups: (MD 0.83 Lawton Instrumental ADL Scale points; 95%

CI -0.51 to 2.17) (Analysis 1.3) . Duncan 2003 reported follow-

up data (80 participants) at six months post-treatment: (SMD

0.80; 95% CI -0.96 to 2.56) (Analysis 1.3). We used a fixed-effect

model as we found no substantial heterogeneity.

Motor impairment of the upper limb

Three studies (Duncan 1998, Duncan 2003, Piron 2009) (156

participants) reported outcomes of motor impairment.

All three studies reported a motor impairment score (Fugl-Meyer

Upper Extremity Scale). Duncan 1998 and Piron 2009 presented

the mean of final outcome scores. Duncan 2003 presented means

of change scores. There was no significant difference between

groups: (MD 1.46 Fugl-Meyer Upper Extremity Scale points; 95%

CI -0.58 to 3.51) (Analysis 1.4). We used a fixed-effect model as

we found no substantial heterogeneity. Piron 2009 reported fol-

low-up data (one month after treatment ceased). We found a sta-

tistically significant difference: MD 4.30; 95% CI 0.19 to 8.41)

(Analysis 1.4).

Home therapy programmes versus same therapy

programme in hospital

One study (Piron 2008) compared the effects of a home therapy

programme for upper limb with the same therapy programme in

hospital.

Secondary outcomes:

Motor impairment of the upper limb

The one study included in this comparison (Piron 2008) (10 par-

ticipants) reported a motor impairment score (Fugl-Meyer Up-

per Extremity Scale). There was no significant difference between

groups: MD 0.60; 95% CI -8.94 to 10.14) (Analysis 2.1).

Other outcomes

None of the studies reported any adverse events.

D I S C U S S I O N

There was insufficient evidence to determine if home therapy pro-

grammes were more or less effective than usual care (visits to hos-

pital or local health centre or hospital inpatient care), no interven-

tion or a placebo intervention. Only four studies met the inclusion

criteria for this review. These four studies included essentially two

different programmes of therapy and so are not representative of

all the therapies available.

The initial level of impairment of participants in the included

studies was mild to moderate as measured by the Fugl-Meyer Up-

per Extremity Scale. We found no studies on the effectiveness of

home therapy programmes for participants with more severely af-

fected upper limbs.

The primary outcome of interest was the effect of the programme

on ADL, as the most important goal for patients is to improve

their ability to participate in and independently achieve indepen-

dence with ADL. However, the initial aim of upper limb interven-

tions is to improve functional movement and reduce impairment,

which is expected to lead to more independence in ADL. There-

fore, we also included improvement in functional movement as a
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primary outcome of interest, and we included upper limb motor

impairment as a secondary outcome. All studies used the Fugl-

Meyer Upper Extremity Scale as a measure of motor impairment

and so it was possible to combine results for this outcome in a

meta-analysis. Piron 2008 and Piron 2009 however, did not in-

clude measures of ADL, functional movement of the upper limb

or extended ADL, so the findings for these measures are based on

the Duncan 1998 and Duncan 2003 studies. Overall there was a

lack of evidence concerning primary outcomes.

Summary of main results

This review found no studies that compared home therapy pro-

grammes with placebo or no intervention, three studies which

compared home therapy programmes with usual care, and one

study which compared the same therapy programme delivered in

either the home or hospital.

In summary, this review has identified:

• insufficient evidence to determine if home therapy

programmes are more (or less) effective than usual care; and

• insufficient evidence to determine if home therapy

programmes are more (or less) effective than the same therapy

delivered in hospital.

Overall completeness and applicability of
evidence

The evidence is currently insufficient to answer the review ques-

tions: the effects of home therapy programmes compared with

placebo, no intervention, usual care or the same therapy in hospi-

tal in terms of performance in ADL, functional movement of the

upper limb, performance in extended ADL, motor impairment of

the upper limb and adverse events. We only included four studies

in the review and two of these had a small number of participants.

This limits the completeness of the evidence relevant to this re-

view.

All of the studies focused on individuals with mild to moderate

stroke deficits and included other inclusion criteria relating to ex-

clusion of other serious medical conditions or cognitive impair-

ment interfering with comprehension. Therefore, the results of

this review may not be generalised to the wider population of

stroke patients.

It should be noted that disagreement occurred between review au-

thors as to whether virtual reality telerehabilitation training should

be considered as a single intervention or a therapy programme. A

majority decision was taken to categorise virtual reality telereha-

bilitation training as a therapy programme, and this decision will

be revisited in future updates of this review.

The lack of sufficient high quality evidence makes it inappropriate

to draw conclusions from the results regarding the applicability of

home therapy programmes within the context of current practice.

Quality of the evidence

The evidence in this review comes from only four studies with

a total number of 166 participants. The lack of evidence makes

it impossible to draw any robust conclusions. Again it must be

highlighted that the evidence in this review also comes only from

two research groups. The heterogeneity between the groups in

terms of types of home therapy programmes completed also limits

the conclusions that can be drawn.

Identification of relevant studies

Within the protocol we attempted to create a clear and unam-

biguous definition of home-based therapy programmes targeted

at the upper limb, in order to select studies relevant to our research

question. However, the review authors encountered a number of

difficulties in reaching consensus over the inclusion or exclusion of

specific studies. There were a limited number of studies reporting

on specific home-based therapy programmes targeted at the upper

limb. Many of the studies were service evaluations, which may

have included elements of upper limb interventions. However, it

was unclear what, if any, interventions were targeted at the up-

per limb. General lack of information about interventions made

it difficult to decide on whether to include some studies. Con-

siderations of home-based therapy versus other forms of service

delivery have been covered in other reviews (e.g. OPT 2006) and

therefore, we did not include them in this review. In addition,we

were only interested in studies that clearly had a programme of

interventions targeted at the upper limb.

We experienced particular difficulties in reaching a decision about

the inclusion of Piron 2008 and Piron 2009. The review authors

could not reach consensus, and the majority decision was taken.

This difficulty related to disagreement over whether virtual reality

training comprised of more than one treatment component or

not. We also experienced difficulties reaching consensus on the

exclusion of studies in terms of which part of the intervention

had been delivered at home (e.g. Byl 2003). These difficulties

suggest that the definition was not sufficiently clear and should be

reconsidered prior to future updates.

We did not identify any studies comparing the effects of a home

therapy programme with placebo or no intervention. Arguably,

placebo interventions and no intervention are very different com-

parison interventions and ought to be considered separately.

Therefore, for future versions of this review, if there are studies

with either placebo or no intervention comparison groups, we

will consider using separate comparisons for home therapy versus

placebo and home therapy versus no intervention.

Whilst our research question has clear clinical relevance and focus,

it is possible that our attempt to apply rigorous and clearly de-

fined criteria to the interventions studied may have inadvertently

restricted the selection of relevant studies. Consequently, it may

be that the focus of this review is too narrow, and further updates
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may need to consider the remit of the review in order to be of

clinical benefit.

Potential biases in the review process

Through a thorough searching process we are confident that we

should have identified all relevant published studies. However, it

must be acknowledged that there is a small possibility that there

are additional studies (published and unpublished) that we did

not identify, particularly as we did not complete handsearching of

relevant journals and conference proceedings that had not been

searched on behalf of The Cochrane Collaboration. By missing

relevant studies, this potentially could have introduced bias into

the review.

The diversity of the training carried out at home, and the varia-

tions in reporting between studies, led to the review team making

some subjective decisions, particularly about the trials to include

(see sections above) which may have introduced bias. The studies

within this area are heterogenous in terms of what can be classi-

fied as home therapy programmes targeted at the upper limb and

there were a number of complex strands which required discussion

among the review authors and consensus decisions being made.

We appreciate that this could be perceived as a limitation of our

review.

We used hierarchical lists (see Types of outcome measures) to select

which outcome measure should be included (if a study reported a

number of different relevant outcome measures). There could po-

tentially be biases in the hierarchical order developed for each out-

come. However, we carefully considered the order of the hierarchy

and reached consensus. Despite the potential limitations and bi-

ases of this approach, we believe that because of the large number

of different outcome measures used to assess similar domains, the

pre-stating of a hierarchical list provides substantial advantages in

comparison to the alternative option of having to make subjective

decisions about the selection of outcome measures after data col-

lection has been completed.

For one study (Piron 2008) SDs were not reported and we imputed

the SD from another paper (Piron 2009) (by the same research

group which included similar patients). Further, we calculated SDs

from reported standard error (SE) (SD = SE
√

n) with regard to

another study (Duncan 2003). This may have introduced some

bias into the review process. However, we believe that including

imputed and estimated data from these studies is preferable to

excluding the data.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

There is insufficient evidence in this review to provide implica-

tions for practice. As no negative effect was demonstrated, it is

reasonable to suggest that given the lack of evidence found in this

review, there is no reason to currently change clinical practice if

home-based therapy programmes for the upper limb are being

provided.

Implications for research

Implications for primary research

In order to be able to achieve the objective of this review- to de-

termine the effects of home-based therapy programmes for upper

limb recovery in patients with upper limb impairment following

stroke, compared with (1) placebo or no intervention; (2) usual

care; and (3) same treatment in hospital- further research is re-

quired. High quality RCTs are needed which aim to test a therapy

programme specifically targeted at the upper limb, in the home,

and where participants are visited by health professionals at home.

It is also desirable that future studies are explicit about the types of

home therapy programmes provided, and that an increased num-

ber of types of home therapy programmes are investigated. Trials

of adequate size and quality are required, not only to assess the

clinical effectiveness of home-based therapy programmes for up-

per limb recovery but also to assess the cost benefit of undertaking

such interventions.

Implications for secondary research

We believe that the question we sought to answer within this review

has high clinical relevance. However, we encountered a number

of problems during the review process relating to our definitions

of home-based therapy programmes. These definitions and the

scope of this review should be appropriately considered prior to

any further updates.

A C K N O W L E D G E M E N T S

We thank Brenda Thomas for developing the search strategy;

Stroke Therapy Evaluation Project colleagues for support and ad-

vice; Chest, Heart and Stroke Scotland for funding the comple-

tion of this review; and Greater Glasgow Health Board Managed

Clinical Network for Stroke for funding this post and supporting

this project.

12Home-based therapy programmes for upper limb functional recovery following stroke (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



R E F E R E N C E S

References to studies included in this review

Duncan 1998 {published and unpublished data}

Duncan P, Richards L, Wallace D, Stoker-Yates J, Pohl P,

Luchies C, et al.A randomized, controlled pilot study of

a home exercise program for individuals with mild and

moderate stroke. Stroke 1998;29:2055–60.

Duncan 2003 {published data only}
∗ Duncan P, Studenski S, Richards L, Gollub S, lai SM,

Reker D, et al.Randomized clinical trial of therapeutic

exercise in subacute stroke. Stroke 2003;34:2173–80.

Studenski S, Duncan PW, Perera S, Reker D, Lai SM,

Richards L. Daily functioning and quality of life in a

randomised controlled trial of therapeutic exercise for

subacute stroke survivors. Stroke 2005;36:1764–70.

Piron 2008 {published data only}

Piron LL, Turolla A, Tonin P, Piccione F, Lain L, Dam M.

Satisfaction with care in post-stroke patients undergoing

a telerehabilitation programme at home. Journal of

Telemedicine and Telecare 2008;14:257–60.

Piron 2009 {published data only}

Piron L, Turolla A, Agostini M, Zucconi C, Cortese

F, Zampolini M, et al.Exercises for paretic upper limb

after stroke: a combined virtual-reality and telemedicine

approach. Journal of Rehabilitation Medicine 2009;41(12):

1016–20.

References to studies excluded from this review

Alon 2003 {published data only}

Alon G, Ring H. Gait and hand function enhancement

following training with a multi-segment hybrid-orthosis

stimulation system in stroke patients. Journal of Stroke and

Cerebrovascular Diseases 2003;12(5):209–16.

Andersen 2002 {published data only}
∗ Andersen HE, Eriksen K, Brown A, Schutz-Larsen K,

Forchhammer BH. Follow-up services for stroke survivors

after hospital discharge - a randomised controlled study.

Clinical Rehabilitation 2002;16:593–603.

Andersen HE, Schultz-Larsen K, Kreiner S, Forchhammer

BH, Eriksen K, Brown A. Can readmission after stroke

be prevented? Results of a randomised clinical study: a

postdischarge follow-up service for stroke survivors. Stroke

2000;31:1038–45.

Barker 2008 {published data only}

Barker RN, Brauer SG, Carson RG. Training of reaching in

stroke survivors with severe and chronic upper limb paresis

using a novel nonrobotic device: a randomized controlled

trial. Stroke 2008;39(6):1800–7.

Baskett 1999 {published data only}

Baskett JJ, Broad JB, Reekie G, Hocking C, Green G.

Shared responsibility for ongoing rehabilitation: a new

approach to home-based therapy after stroke. Clinical

Rehabilitiaton 1999;13:23–33.

Basmajian 1982 {published data only}

Basmajian JV, Gowland C, Brandstater ME, Swanson

L, Trotter J. EMG feedback treatment of upper limb in

hemiplegic stroke patients: a pilot study. Archives of Physical

Medicine and Rehabilitation 1982;63:613–6.

BCST 1991 {published data only}

Young JB, Forster A. The Bradford community stroke trial:

eight week results. Clinical Rehabilitation 1991;5:283–92.

Bjorkdhal 2006 {published data only}

Bjorkdahl A, Nilsson AL Grimby G, Sunnerhagen KS. Does

a short period of rehabilitation in the home setting facilitate

functioning after stroke? A randomized controlled trial.

Clinical Rehabilitation 2006;20:1038–49.

Brogardh 2006 {published data only}

Brogardh C, Sjolund BH. Constraint-induced movement

therapy in patients with stroke: a pilot study on effects of

small group training and of extended mitt use. Clinical

Rehabilitation 2006;20:218–27.

Byl 2003 {published data only}

Byl N, Roderick J, Mohamed O, Hanny M, Kotler J, Smith

A, et al.Effectivenes of sensory and motor rehabilitation of

the upper limb following the principles of neuroplasticity;

patients stable poststroke. Neurorehabilitation and Neural

Repair 2003;17:176–91.

Byl 2008 {published data only}

Byl NN, Pitsch EA, Abrams GM. Functional outcomes

can vary by dose: learning-based sensorimotor training for

patients stable post stroke. Neurorehabilitation and Neural

Repair 2008;22:494–504.

Calis 2004 {published data only}

Calis M, Turgut AO, Kirnap M, Demir H, Yaman N. The

comparison of hospital based rehabilitation programme and

home-based exercise programme in hemiplegic patients.

Turkiye Fiziksel Tip Vip Ve Rehabilitasyon Dergisi 2004;50

(6):14–7.

Cauraugh 2003 {published data only}

Cauraugh JH, Kim SB. Stroke motor recovery: active

neuromuscular stimulation and repetitive practice schedules.

Journal of Neurology, Neurosurgery and Psychiatry 2003;74:

1562–6.

Chaiyawat 2009 {published data only}

Chaiyawat P, Kulkantrakorn K, Sritipsukho P. Effectiveness

of home rehabilitation for ischemic stroke. Neurology

International 2009;1:36–40.

Chen 2006a {published data only}

Chen X-F. Effect of community based rehabilitation on

activities of daily living and cognitive function in stroke

patients. Chinese Journal of Clinical Rehabilitation 2006;10

(32):4–6.

Delden 2009 {published data only}

Delden AEQ, Peper CE, Harlaar J, Daffertshofer A, Zijp

NI, Nienhuys K, et al.Comparing unilateral and bilateral

13Home-based therapy programmes for upper limb functional recovery following stroke (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



upper limb training: the ULTRA-stroke program design.

BMC Neurology 2009;9(57):57.

Djkerman 2004 {published data only}

Dijkerman HC, Lestwaart M, Johnston M, MacWalter

RS. Does motor imagery training improve hand function

in chronic stroke patients? A pilot study. Clinical

Rehabilitation 2004;18:538–49.

Domino 1993 {published data only}

Clarke PA, Collins H, Gladman JRF. Occupational therapy

for stroke patients at home. Clinical Rehabilitation 1995;9:

91–6.
∗ Gladman JRF, Lincoln NB, Barer DH. A randomised

controlled trial of domiciliary and hospital-based

rehabilitation for stroke patients after discharge from

hospital. Journal of Neurology, Neurosurgery and Psychiatry

1993;56:960–6.

Gladman JRF, Lincoln NB, the DOMINO study group.

Follow-up of a controlled trial of domiciliary stroke

rehabilitation (DOMINO study). Age and Ageing 1994;23:

9–13.

Donaldson 2009 {published data only}

Donaldson C, Tallis R, Miller S, Sunderland A, Lemon

R, Pomeroy V. Effects of conventional physical therapy

and functional strength training on upper limb motor

recovery after stroke: a randomized phase II study.

Neurorehabilitation and Neural Repair 2009;23(4):389–97.

Gabr 2005 {published data only}

Gabr U, Levine P, Page SJ. Home-based electromyography-

triggered stimulation in chronic stroke. Clinical

Rehabilitation 2005;19:737–45.

Gilbertson 2000 {published data only}

Gilbertson L, Langhorne P, Walker A, Allen A, Murray GD.

Domiciliary occupational therapy for patients with stroke

discharged form hospital: randomised controlled trial. BMJ

2000;320:603–6.

Hara 2008 {published data only}

Hara Y, Ogawa S, Tsujiuchi K, Muraoka Y. A home-based

rehabilitation program for the hemiplegic upper extremity

by power-assisted functional electrical stimulation.

Disability and Rehabilitation 2008;30(4):296–304.

Hesse 2008 {published data only}

Hesse R, Werner C, Pohl M. Merholz J, Puzich U, Krebs

HI. Mechanical arm trainer for the treatment of the severely

affected arm after a stroke. American Journal of Physical

Medicine and Rehabilitation 2008;87(10):779–88.

Higgins 2006 {published data only}

Higgins J, Salbach NM, Wood-Dauphinee S, Richards

CL, Cote R, Mayo NE. The effect of a task-orientated

intervention on arm function in people with stroke: a

randomized controlled trial. Clinical Rehabilitation 2006;

20:296–310.

Kimberley 2004 {published data only}

Kimberley TJ, Lewis SM, Auerbach EJ, Dorsey LL, Lojovich

JM, Carey JR. Electrical stimulation driving functional

improvements and cortical changes in subjects with stroke.

Experimental Brain Research 2004;154:450–60.

Lin 2004 {published data only}

Lin J-H, Hsieh C-L, Lo SK, Chai H-M, Lia L-R.

Preliminary study of the effect of low-intensity home-based

physical therapy in chronic stroke patients. Kaohsiung

Journal of Medical Sciences 2004;20(1):18–23.

Liu 2009 {published data only}

Liu KPY, Chan CCH, Wong RSM, Kwan IWL, Yau CSF, Li

LSW, et al.A randomized controlled trial of mental imagery

augment generalization of learning in acute poststroke

patients. Stroke 2009;40:2222–5.

Lo 2009 {published data only}

Lo AC, Guarine P, Krebs HI, Volpe BT, Bever CT, Duncan

PW, et al.Multicenter randomized trial of robot-assisted

rehabilitation for chronic stroke: methods and entry

characteristics for VA ROBOTICS. Neurorehabilitation and

Neural Repair 2009;23:775–83.

Lo 2010 {published data only}

Lo A, Guarino PD, Richards LG, Haselkorn JK, Wittenberg

GF, Federman DG, et al.Robot-assisted therapy for long-

term upper limb impairment after stroke. New England

Journal of Medicine 2010;362:1772–83.

Noad 1998 {published data only}

Noad R, Lincoln N, Chalen K. Community and hospital

stroke patients: long term rehabilitation. BJTR 1998;5(11):

578–81.

Ozdemir 2001 {published data only}

Ozdemir F, Birtane M, Tabatabaei R, Kokino S, Ekuklu G.

Comparing stroke rehabilitation outcomes between acute

inpatient and nonintense home settings. Archives of Physical

Medicine and Rehabilitation 2001;82:1375–9.

Page 2009 {published data only}

Page SJ, Levine P, Khoury JC. Modified constraint-induced

therapy combined with mental practice: thinking through

better motor outcomes. Stroke 2009;40:551–4.

Pang 2006 {published data only}

Pang MY, Harris JE, Eng JJ. Community-based upper-

extremity group exercise program improves motor function

and performance of functional activities in chronic stroke: a

randomised controlled trial. Archives of Physical Medicine

and Rehabilitation 2006;87:1–9.

Platz 2009 {published data only}

Platz T, Van Kaick S, Mehrholz J, Leidner O, Eickhof

C, Pohl M. Best conventional therapy versus modular

impairment-oriented training for arm paresis after stroke:

a single-blind, multicenter randomized controlled trial.

Neurorehabilitation and Neural Repair 2009;23:706–16.

Ploughman 2008 {published data only}

Ploughman M, McCarthy J, Bosse M, Sullivan H, Corbett

D. Does treadmill exercise improve performance of

cognitive or upper-extremity tasks in people with chronic

stroke? A randomized cross-over trial. Archives of Physical

Medicine and Rehabilitation 2008;89:2041–7.

Ring 2005 {published data only}

Ring H, Rosenthal N. Controlled study of neuroprosthetic

functional electrical stimulation in sub-acute post-stroke

14Home-based therapy programmes for upper limb functional recovery following stroke (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



rehabilitation. Journal of Rehabilitation Medicine 2005;37:

32–6.

Roderick 2001 {published data only}

Roderick P, Low J, Day R, Peasgood T, Mulee MA, Turnbull

JC, et al.Stroke rehabilitation after hospital discharge: a

randomized trial comparing domiciliary and day-hospital

care. Age and Ageing 2001;30:303–10.

Rudd 1997 {published data only}

Rudd AG, Wolfe CDA, Tilling K, Beech R. Randomised

controlled trial to evaluate early discharge scheme for

patients with stroke. BMJ 1997;315:1039–44.

Ryan 2006 {published data only}

Ryan T, Enderby P, Rigby AS. A randomized controlled trial

to evaluate intensity of community-based rehabilitation

provision following stroke or hip fracture in old age.

Clinical Rehabilitation 2006;20:123–31.

Sackley 2006 {published data only}

Sackley CM, Wade ST, Mant D, Atkinson JC, Yudkin P,

Cardoso K, et al.Cluster randomised pilot controlled trial

of an occupational therapy intervention for residents with

stroke in UK care-homes. Stroke 2006;37:2336–41.

Sun 2010 {published data only}

Sun SF, Hsu CW, Sun HP, Hwang CW, Yang CL, Wang

JL. Combined botulinum toxin type A with modified

constraint-induced movement therapy for chronic stroke

patients with upper extremity spasticity: a randomized

controlled study. Neurorehabilitation and Neural Repair

2010;24(1):34–41.

Thielman 2004 {published data only}

Thielman GT, Dean CM, Gentile AM. Rehabilitation

of reaching after stroke: task-related training versus

progressive resistive exercise. Archives of Physical Medicine

and Rehabilitation 2004;85:1613–8.

Thrasher 2008 {published data only}

Thrasher TA, Zivanovic V, McIlroy W, Popovic MR.

Rehabilitation of reaching and grasping function in severe

hemiplegic patients using functional electrical stimulation

therapy. Neurorehabilitation and Neural Repair 2008;22:

706–14.

TOTAL 2001 {published data only}

Parker CJ, Gladman JRF, Drummond AER, Dewey ME,

Lincoln NB, Barer D, et al.A multicentre randomized

controlled trial of leisure therapy and conventional

occupational therapy after stroke. Clinical Rehabilitation

2001;15:45–52.

Tseng 2006 {published data only}

Tseng CN, Chen CC, Wu SC, Lin LC. Effects of a range-

of-motion exercise programme. Journal of Advanced Nursing

2007;57(2):181–91.

Turton 1990 {published data only}

Turton A, Fraser C. The use of home programmes for

improving recovery of upper limb following stroke. British

Journal of Occupational Therapy 1990;53(11):457–62.

Volpe 2008 {published data only}

Volpe BT, Lynch D, Rykman-Berland A, Ferraro M,

Galgano M, Hogan N, et al.Intensive sensorimotor arm

training mediated by therapist or robot improves hemiparesis

in patients with chronic stroke. Neurorehabilitation and

Neural Repair 2008;22:305–10.

Walker 1999 {published data only}

Walker MF, Gladman JRF, Lincoln NDB, Siemonsma P,

Whiteley T. Occupational therapy for stroke patients not

admitted to hospital: a randomised controlled trial. Lancet

1999;354:278–80.

Wolfe 2000 {published data only}

Wolfe CDA, Tilling K, Rudd AG. The effectiveness

of community-based rehabilitation for stroke patients

who remain at home: a pilot randomised trial. Clinical

Rehabilitation 2000;14:563–9.

Yu 2009 {published data only}

Yu JJ, Hu YS, Wu Y, Chen WH, Zhu YL, Cui X, et al.The

effects of community-based rehabilitation on stroke patients

in China: a single-blind, randomized controlled multicentre

trial. Clinical Rehabilitation 2009;23:408–17.

References to studies awaiting assessment

Crosbie 2009 {published data only}

Crosbie JH, McNeill MDJ, Burke J, McDonough S.

Utilising technology for rehabilitation of the upper limb

following stroke: the Ulster experience. Physical Therapy

Reviews 2009;14:336–47.

De Paula Oliveira 2007 {published data only}

De Paula Oliveira T, Voos M, Korim W, Piemonte M.

Home-exercise program for stroke patients: improvement

in functional performance. Physiotherapy 2007;93 Suppl 1:

S563–4.

References to ongoing studies

Alberts ongoing {published data only}

Alberts J, Wolf SL. Rehabilitation of the stroke hand at

home. www.clinicaltrials.gov 2010.

Additional references

Ashburn 1982

Ashburn A. A physical assessment for stroke patients.

Physiotherapy 1982;68:109–13.

Ashworth 1964

Ashworth B. Preliminary trial of carisoprodol in multiple

sclerosis. Practitioner 1964;192:540–2.

Barreca 2005

Barreca SR, Stratford PW, Lambert CL. Test-retest

reliability, validity, and sensitivity of the Chedoke Arm

and Hand Activity Inventory: a new measure of upper

limb function for survivors of stroke. Archives of Physical

Medicine and Rehabilitation 2005;86:1616–22.

Bohannon 1987

Bohannon RW, Smith MB. Inter-rater reliability of a

modified Ashworth scale of muscle spasticity. Physical

Therapy 1987;67:206–7.

15Home-based therapy programmes for upper limb functional recovery following stroke (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Bonita 1988

Bonita R, Beaglehole R. Modification of Rankin Scale:

recovery of motor function after stroke. Stroke 1988;19:

1497–500.

Carr 1985

Carr J, Shepherd R. Investigation of a new Motor

Assessment Scale for stroke patients. Physical Therapy 1985;

65:175–80.

Carroll 1967

Carroll D. Hand function in quadriplegia. Maryland State

Medical Journal 1967;16:107–8.

Collen 1991

Collen FM, Wade DT, Robb GF, Bradshaw CM. The

Rivermead Mobility Index: a further development of the

Rivermead Motor Assessment. International Disability

Studies 1991;13:50–4.

Coupar 2007

Coupar F, Van Wijck F, Morris J, Pollock A, Langhorne P.

Simultaneous bilateral training for improving arm function

after stroke. Cochrane Database of Systematic Reviews 2007,

Issue 2. [DOI: 10.1002/14651858.CD006432]

Deeks 2001

Deeks JJ, Altman DG, Bradburn MJ. Statistical methods for

examining heterogeneity and combining results from several

studies in meta-analysis. In: Egger M, Davey Smith G,

Altman DG editor(s). Systematic reviews in healthcare: meta-

analysis in context. 2nd Edition. London: BMJ Publication

Group, 2001.

Demeurisse 1980

Demeurisse G, Demol O, Robaye E. Motor evaluation in

vascular hemiplegia. European Neurology 1980;19:382–9.

DerSimonian 1986

DerSimonian R, Laird N. Meta-analysis in clinical trials.

Controlled Clinical Trials 1986;7:177–88.

Desrosiers 1993

Desrosiers J, Hebert R, Dutil E, Bravo G. Development and

reliability of an upper extremity function test for the elderly:

the TEMPA. Canadian Journal of Occupational Therapy

1993;60:9–16.

ESDT 2005

Early Supported Discharge Trialists. Services for reducing

duration of hospital care for acute stroke patients. Cochrane

Database of Systematic Reviews 2005, Issue 2. [DOI:

10.1002/14651858.CD000443.pub2]

French 2007

French B, Forster A, Langhorne P, Leathley MJ, McAdam

J, Price CIM, et al.Repetitive task training for improving

functional ability after stroke. Cochrane Database of

Systematic Reviews 2007, Issue 4. [DOI: 10.1002/

14651858.CD006073.pub2]

Fugl-Meyer 1975

Fugl-Meyer AR, Jaasko L, Leyman IL, Olsson S, Steglind

S. The post-stroke hemiplegic patient. I. A method for

evaluation of physical performance. Scandinavian Journal of

Rehabilitation Medicine 1975;7:13–31.

Heller 1987

Heller A, Wade DT, Wood VA, Sunderland A, Hewer RL,

Ward E. Arm function after stroke: measurement and

recovery over the first three months. Journal of Neurology,

Neurosurgery and Psychiatry 1987;50:714–9.

Higgins 2011

Higgins JPT, Green S (editors). Cochrane Handbook

for Systematic Reviews of Interventions. Version 5.1.0

[updated March 2011]. The Cochrane Collaboration,

2011. Available from www.cochrane-handbook.org.

Holbrook 1983

Holbrook M, Skilbeck CE. An activities index for use with

stroke patients. Age and Ageing 1983;12:66–70.

Isard 1992

Isard PA, Forbes JF. The cost of stroke to the National

Health Service in Scotland. Cerebrovascular Diseases 1992;

71:733–37.

Jebsen 1969

Jebsen RH, Taylor N, Trieschmann RB, Howard LA. An

objective and standardised test of hand function. Archives of

Physical Medicine and Rehabilitation 1969;50:311–9.

Katz 1970

Katz S, Down TD, Cash HR. Progress in the development

of the index of ADL. Gerontologist 1970;10:20–30.

Keith 1987

Keith RA, Granger CV, Hamilton BB, Sherwin FS.

The functional independence measure: a new tool for

rehabilitation. Advances in Clinical Rehabilitation 1987;1:

6–18.

Kellor 1971

Kellor M, Frost J, Silberberg N. Hand strength and

dexterity. American Journal of Occupational Therapy 1971;

25:77–83.

Langhorne 2003

Langhorne P, Legg L. Evidence behind stroke rehabilitation.

Journal of Neurology, Neurosurgery and Psychiatry 2003;74

Suppl IV:iv18–iv21.

Laver 2011

Laver KE, George S, Thomas S, Deutsch JE, Crotty M.

Virtual reality for stroke rehabilitation. Cochrane Database

of Systematic Reviews 2011, Issue 9. [DOI: 10.1002/

14651858.CD008349.pub2]

Lincoln 1979

Lincoln NB, Leadbetter D. Assessment of motor function

in stroke function. Physiotherapy 1979;65:48–51.

Lyle 1981

Lyle RC. A performance test for assessment of upper limb

function in physical rehabilitation treatment and research.

Journal of Rehabilitation Research 1981;4:483–92.

Mahoney 1965

Mahoney FI, Barthel D. Functional evaluation: the Barthel

Index. Maryland State Medical Journal 1965;14:56–61.

16Home-based therapy programmes for upper limb functional recovery following stroke (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Mantel 1959

Mantel N, Haensxel W. Statistical aspects of the analysis of

data from retrospective studies of disease. Journal of the

National Cancer Institiute 1959;22:719–48.

Mathiowetz 1985

Mathiowetz V. Adult norms for the Box and Block Test of

manual dexterity. American Journal of Occupational Therapy

1985;39:386–91.

Mehrholz 2009

Mehrholz J, Platz T, Kugler J, Pohl M. Electromechanical

and robot-assisted arm training for improving arm function

and activities of daily living after stroke. Cochrane Database

of Systematic Reviews 2008, Issue 4. [DOI: 10.1002/

14651858.CD006876.pub2]

MRC 1975

Medical Research Council. Aids to the investigation of

peripheral nerve injuries. London: HMSO, 1975.

Nakayama 1994

Nakayama H, Jorgensen HS, Raaschou HO, Olsen TS.

Recovery of upper extremity function in stroke patients: the

Copenhagen Stroke Study. Archives of Physical medicine and

Rehabilitation 1994;75:394–8.

Nouri 1987

Nouri FM, Lincoln NB. An Extended Activities of Daily

Living Index for stroke patients. Clinical Rehabilitation

1987;1:301–5.

OPT 2006

Outpatient Service Trialists. Therapy-based rehabilitation

services for stroke patients at home. Cochrane Database

of Systematic Reviews 2006, Issue 4. [DOI: 10.1002/

14651858.CD002925]

Parker 1986

Parker M, Wade DT, Hewer RL. Loss of arm function after

stroke: measurement frequency, and recovery. International

Journal of Rehabilitation Medicine 1986;8:69–73.

Pomeroy 2009

Pomeroy VM, King LM, Pollock A, Baily-Hallam A,

Langhorne P. Electrostimulation for promoting recovery

of movement of functional ability after stroke. Cochrane

Database of Systematic Reviews 2009, Issue 2. [DOI:

10.1002/14651858.CD003241.pub2]

RevMan 2011

The Nordic Cochrane Centre, The Cochrane Collaboration.

Review Manager (RevMan). 5.1. Copenhagen: The Nordic

Cochrane Centre, The Cochrane Collaboration, 2011.

Rossier 2001

Rossier P, Wade DT, Murphy M. An initial investigation of

the reliability of the Rivermead Extended ADL index in

patients presenting with neurological impairment. Journal

of Rehabilitation Medicine 2001;33:61–70.

Sirtori 2009

Sirtori V, Corbetta D, Moja L, Gatti R. Constraint induced

movement therapy for upper extremities in stroke patients.

Cochrane Database of Systematic Reviews 2009, Issue 4.

[DOI: 10.1002/14651858.CD004433.pub2]

Sodring 1995

Sodring KM, Bautz-Holter E. Description and validation of

a test of motor function and activities in stroke patients: the

Sodring evaluation of stroke patients. Scandinavian Journal

of Rehabilitation Medicine 1995;27:211–7.

Stevenson 2011

Barclay-Goddard RE, Stevenson TJ, Poluha W, Thalman

L. Mental practice for treating upper extremity deficits in

individuals with hemiparesis after stroke. Cochrane Database

of Systematic Reviews 2006, Issue 5. [DOI: 10.1002/

14651858.CD005950.pub4]

Studenski 2005

Studenski S, Duncan PW, Perera S, Reker D, Lai SM,

Richards L. Daily functioning and quality of life in a

randomised controlled trial of therapeutic exercise for

subacute stroke survivors. Stroke 2005;36:1764–70.

Taub 1993

Taub E, Miller NE, Novack TA, Cook EW, Fleming WC,

Nepomuceno CS, et al.Technique to improve chronic

motor deficit after stroke. Archives of Physical Medicine and

Rehabilitation 1993;74:347–54.

Tiffin 1948

Tiffin J, Asher EJ. The Purdue pegboard: norms and studies

of reliability and validity. Journal of Applied Psychology 1948;

32:234–47.

Van Bennekom 1995

Van Bennekom CA, Jelles F, Lankhorst GJ, Bouter LM. The

Rehabilitation Activities Profile: a validation study of its use

as a disability index with stroke patients. Archives of Physical

Medicine and Rehabilitation 1995;76:501–7.

Whitall 2000

Whitall J, McCombe-Waller S, Silver KHC, Macko RF.

Repetitive bilateral arm training with rhythmic auditory

cueing improves motor function in chronic hemiparetic

stroke. Stroke 2000;31(10):2390–5.

Whiting 1980

Whiting S, Lincoln N. An ADL assessment for stroke

patients. British Journal of Occupational Therapy 1980;43:

44–6.

WHO 1989

World Health Organization Task Force. Recommendations

on stroke prevention, diagnosis and therapy. Report of

the WHO task force on stroke and other cerebrovascular

disorders. Stroke 1989;20:1407–31.

Wilson 1984

Wilson DJ, Baker LL, Craddock JA. Functional test for

the hemiparetic upper extremity. American Journal of

Occupational Therapy 1984;38:159–64.

Winter 2011

Winter J, Hunter S, Sim J, Crome P. Hands-on therapy

interventions for upper limb motor dysfunction following

stroke. Cochrane Database of Systematic Reviews 2011, Issue

6. [DOI: 10.1002/14651858.CD006609.pub2]

17Home-based therapy programmes for upper limb functional recovery following stroke (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Wolf 2001

Wolf SL, Catlin PA, Ellis M, Archer AL, Morgan B,

Piacentino A. Assessing Wolf Motor Function Test as

outcome measure for research in patients after stroke. Stroke

2001;32:1635–9.

Woodford 2007

Woodford HJ, Price CIM. EMG biofeedback for the

recovery of motor function after stroke. Cochrane Database

of Systematic Reviews 2007, Issue 1. [DOI: 10.1002/

14651858.CD004585.pub2]

Wyller 1998

Wyller TB, Holmen J, Laake P, Laake K. Correlates of

subjective well-being in stroke patients. Stroke 1998;29:

363–7.

References to other published versions of this review

Coupar 2007a

Coupar F, Legg L, Pollock A, Sackley C, Van Vliet P. Home-

based therapy programmes for upper limb functional

recovery following stroke (Protocol). Cochrane Database

of Systematic Reviews 2007, Issue 4. [DOI: 10.1002/

14651858.CD006755]
∗ Indicates the major publication for the study

18Home-based therapy programmes for upper limb functional recovery following stroke (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Duncan 1998

Methods RCT

Participants randomly assigned to control or intervention group using a random list

generated by group assignments. Randomisation completed in blocks of 10. Random

list generated prior to the beginning of the study. Only a laboratory technician who had

no input into participant selection or recruitment was aware of group assignment

Participants 20 participants selected from local participating hospitals and Kansas City Stroke Reg-

istry. To be included on this registry participant had to have a stroke defined by WHO

definition

Inclusion criteria:

1. 30 to 90 days after stroke;

2. minimal or moderately impaired sensorimotor function (Fugl-Meyer 40 to 90,

Oprington Prognostic Scale score 2.0 to 5.2);

3. ambulatory with supervision and/or assistive device;

4. living at home;

5. living within 50 miles of the University of Kansas Medical Center;

6. no medical condition that interfered with outcome assessments or limited

participation in submaximal exercise programme;

7. MMSE > 18; and

8. no receptive aphasia that interfered with ability to follow a 3-step command

Interventions Group 1 (10 participants): usual care. Usual care as prescribed by their physicians.

Reserach assistant visited every 2 weeks to assess the participants exercise and activity

level. Clinicans completed an intervention log to capture type of exercises and frequency

and duration of therapy visits during treatment or in a home exercise programme. The

therapy programmes received by the control group varied in intensity, frequency and

duration

Group 2 (10 participants): home therapy programme. This involved an exercise pro-

gramme designed to improve strength, balance and endurance and to encourage more

use of the affected extremity. No other physical or occupational therapy was provided.

The programme was a home-based exercise programme provided by a physical thera-

pist. The study principal investigator (physiotherapist) and co-investigator (occupational

therapist) observed at least 1 therapy session for each participant to ensure standard

application of interventions. Exercise sessions were divided into the following 4 blocks

(preceded by a 10-minute warm-up session of stretching and flexibility exercises)

1. Assistive and resistive exercises using PNF patterns or theraband exercises to the

major muscle groups of the upper and lower extremities

2. Balance exercises

3. Encouraged to use the affected upper extremity in functional activities

4. Progressive walking programme or progressive exercise on a bicycle ergometer

The programme included 3 visits per week for 8 weeks, and the patients were instructed

to continue the exercise programme for an additional 4 weeks. Each session lasted ap-

proximately 1.5 hours
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Duncan 1998 (Continued)

Outcomes • Primary outcome 1: performance in ADL: Barthel Index (0 to 100)

• Primary outcome 2: functional movement: Jebsen Test of Hand Function

(dexterity measure). We could not include data for this outcome in the data analysis as

total scores and SD were not reported

• Secondary outcome 1: performance in extended ADL: Lawton Instrumental ADL

• Secondary outcome 2: (motor impairment) Fugl-Meyer Upper Extremity Scale (0

to 66)

Oprington Prognositc Scale, Fugl-Meyer Lower Extremity Scale (0 to 34), Medical Out-

comes study- 36 Health Status Measurement, 10 metre walk, 6 minute walk and Berg

Balance Scale were also reported, but are not relevant to this review

Outcome measures completed at the end of intervention period only

Notes SDs are not included in the paper. However, we were able to calculate the SDs from data

gained from the study authors. Data gained from study authors was also used to enter

mean values for Barthel Index. This data gained from personal communication with the

author differs from those presented in the published paper

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “A random list was generated by group as-

signments”

Allocation concealment (selection bias) Low risk “Only a laboratory technician who had no

input into subject selection or recruitment

was aware of group assignment”

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Comment: no information provided

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Comment: no dropouts for any of the re-

ported outcomes

Selective reporting (reporting bias) Low risk One outcome not reported (10 metre walk

test), however all other pre-specified out-

comes were reported

Duncan 2003

Methods Prospective RCT

Participants were randomly assigned to intervention or control group using a random-

number generator with a block size of 6. Allocation concealment ensured through the

use of sealed envelopes
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Duncan 2003 (Continued)

Participants 100 participants selected from Kansas City Stroke Registry. To be included on this registry

participant had to have a stroke defined by WHO definition, diagnosis confirmed by

positive CT/MRI scan, > 50 years, stroke onset within 3 to 28 days and residence within

50 miles radius. Excluded from registry if they had subarachnoid haemorrhage, lethargic,

obtunded or comatose, uncontrolled blood pressure, hepatic or renal failure, NYHA III/

IV heart failure, known limited life expectancy or pre-stroke disability in self-care, or

lived in a nursing home prior to stroke

Inclusion criteria:

1. stroke within 30 to 150 days;

2. ability to ambulate 25 feet independently;

3. mild to moderate stroke deficits (Fugl-Meyer Upper and Lower Extremity Scales

27 to 90, Orpington Prognositc Score 2 to 5.2, palpable wrist extension on involved

side);

4. MMSE ≥16;

5. no serious cardiac conditions;

6. not oxygen dependent;

7. no severe weight-bearing pain;

8. no other serious organ system disease; and

9. life expectancy > 1 year

Interventions Group 1 (50 participants): usual care. This involved services as prescribed by their physi-

cians. Reserach staff visited every 2 weeks for health education, vital signs and a test of

oxygen saturation. 46% of participants in this group did not receive any postacute reha-

bilitation services. Two-thirds were provided with an unsupervised exercise programme.

Those who did receive therapy received an average of 8.7 5.3 physical therapy visits

and 10.4 7 occupational therapy visits. Physical and occupational therapy were re-

ceived separately, as prescribed by participants’ physicians. Duration of combined phys-

ical therapy and occupational therapy visits comparable to those in intervention group

(approximately 90 minutes). There was much variation in the types of exercises received

Group 2 (50 participants): home therapy programme. This involved an exercise pro-

gramme designed to improve strength, balance and endurance and to encourage more

use of the affected extremity. Exercise sessions were divided into the following 4 blocks

1. Assistive and resistive exercises using PNF patterns or theraband exercise (elastic

bands of varying elasticity used as a means to provide resistance) and functional

exercises in which body weight was used for resistance, all directed at both upper and

lower extremity

2. 15 minutes of balance exercises, which were progressively ordered by difficulty

3. Use of the affected upper extremity in functional activities

4. Progressive walking programme, progressive exercise on a bicycle ergometer

Physical and occupational therapists supervised the programme, at participants home

and included 36 sessions of 90-minute duration over 12 to 14 weeks. No other ther-

apy was provided unless participants required speech therapy, provided by usual care

providers. There were structured protocols for the exercise tasks, criteria for progression

and guidelines for reintroducing therapy after intercurrent illness

Each participant received an average of 33.4 2.3 visits, and the average duration of a

visit was 91 4.5 minutes

For both groups, treating therapists completed a treatment log to capture type of exercises

and frequency and duration of therapy visits
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Duncan 2003 (Continued)

Outcomes • Primary outcome 1: performance in ADL: Barthel Index. Data for this outcome

were extracted from the associated paper (Studenski 2005) (93 participants post-

treatment); 6 month follow-up (80 participants)

• Primary outcome 2: functional movement: Wolf Motor Function Test. The data

for this outcome were presented for patients above and below median at baseline. We

therefore assumed 25 participants in each group

• Secondary outcome 1: performance in extended ADL: Lawton Instrumental

ADL. Data for this outcome were extracted from associated paper (Studenski 2005);

93 participants post-treatment and 80 participants at follow-up

• Secondary outcome 2: motor impairment: Fugl-Meyer Upper Extremity Scale (0

to 66) and grip strength (Jamar dynamometer)

Orpington Prognositc Scale, Fugl-Meyer Lower Extremity Scale (0 to 34), isometric

strength testing for ankle dorsiflexion and knee extension, 10-metre walk test, 6 minute

walk and Berg Balance Scale were also reported but are not relevant to this review.

Studenski 2005 further reported Medical Outcomes Study short-form 36-item ques-

tionnaire (SF-36) and Stroke Impact Scale (SIS) which are also not relevant

Outcome measures completed at end of intervention period for all outcomes. Perfor-

mance in ADL and extended ADL outcomes also reported at 6 month follow-up

Notes Change scores only reported and therefore used in the analysis

For performance in ADL and extended ADL outcomes, data from Studenski 2005

used. These data had been adjusted for age, pre-stroke physical function, stroke severity

and baseline measurement of outcome. Studenski 2005 only completed on treatment

analysis therefore data only available for 93 participants. Follow-up data (6 months post-

treatment) only available for 80 participants

For other outcomes 8 drop-outs reported. 6 participants from intervention arm (signif-

icant renal insufficiency detected after randomisation, subclavian steal syndrome diag-

nosed after randomisation, 1 withdrew after 18 visits, 3 experienced a second stroke)

and 2 from usual care group (1 withdrew after randomisation, 1 did not return for 3-

month assessment). ITT analysis was completed and therefore analysis based on 100

participants

Wolf Motor Function Test time for completion was used in the analysis. We inverted

the data for use in the analysis (multiplied x-1). To increase availability of included data

we converted presented SEs into SDs (SD = SE
√

n)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “Subjects

were randomly assigned...through the use

of a random-number generator....”

Allocation concealment (selection bias) Low risk “... with a block size of six and sealed en-

velopes”

Blinding of outcome assessment (detection

bias)

Low risk “Outcome assessment was performed by

research staff blinded to treatment assign-
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Duncan 2003 (Continued)

All outcomes ment. Participants were instructed to avoid

mentioning anything regarding their study

experience to the assessors”

Incomplete outcome data (attrition bias)

All outcomes

Low risk 6/50 (12%) participants in the experimen-

tal group and 2/50 (4%) in the comparator

group were lost to follow-up

Reasons for drop-out: 3 re-stroke, 3 with-

drew consent, 1 withdrawal, 1 re-hospi-

talised

Statistical methods used to deal with miss-

ing data: “All analyses were performed on

an intention-to-treat basis. Any missing

values at 3 months were imputed using

baseline values, a conservative estimation”

For 2 of the outcomes (Extended ADL and

ADL) another paper (Studenski 2005) was

used. For the primary analysis (end of inter-

vention) drop-outs were n = 6/50 and 2/50

for the intervention and control groups re-

spectively. To account for possible missing

value bias, multiple imputation was per-

formed. This was judged to be at low risk

of bias. For ADL and extended ADL out-

comes at follow-up drop-outs n = 10 for

both groups, which raises the possible risk

of bias for these outcomes

Selective reporting (reporting bias) Low risk All pre-specified outcomes were reported

Piron 2008

Methods RCT

Participants were randomly assigned using simple randomisation to 1 of 2 treatment

groups of 5 patients. Details of any allocation concealment were not reported

Participants 10 participants

Inclusion criteria:

1. mild to intermediate arm motor impairment;

2. ischaemic stroke in the area of the middle cerebral artery; and

3. no cognitive problems that could interfere with comprehension

Interventions Group 1: virtual reality training with therapist. A 3D motion tracking system recorded

participants’ arm movements and a virtual environment created in which the participants’

movements were represented. A sequence of virtual tasks was performed whilst partici-

pants watched their movement trajectory on screen compared with an ideal trajectory.

The virtual reality system thus provided visual feedback, i.e. knowledge of performance

and knowledge of results. Treatment occurred in hospital with a therapist present

Group 2: virtual reality with telerehabilitation at home. The same practice as group 1

23Home-based therapy programmes for upper limb functional recovery following stroke (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Piron 2008 (Continued)

was performed but via a computer in the participants’ homes, with a videoconferencing

system and a remote link to the therapist in the hospital

Both groups received 1 hour of daily training for 1 month. Same physical therapist

managed the rehabilitation sessions for both groups

Outcomes • Secondary outcome 2: motor impairment: Fugl-Meyer Upper Extremity Scale

Multidimensional disease and treatment specific satisfaction questionnaire was also re-

ported as an outcome but this was not relevant to this review

Outcome measures were completed at the end of the intervention period only

Notes No details given as to the training or experience of the therapist delivering the intervention

No SDs were included in the paper. In order to include this study in the meta-analysis,

we used the SD reported by Piron 2009, which included participants with similar levels

of initial upper limb motor impairment. The largest SD reported by Piron 2009 (7.7)

was used in order to be conservative

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “Using simple randomization, the subjects

were assigned to two different groups...”

Judgement: unable to make decision about

adequate random sequence generation

Allocation concealment (selection bias) Unclear risk Comment: No reported details of alloca-

tion concealment

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk “... the examining physician was blind to

the type of treatment given and evaluated

arm motor performance in all patients ...”

Incomplete outcome data (attrition bias)

All outcomes

Low risk Comment: No drop outs reported for any

of the reported outcomes

Selective reporting (reporting bias) Low risk All pre-specified outcomes were reported

Piron 2009

Methods RCT

Simple randomisation using sequentially numbered, opaque, sealed envelopes. Alloca-

tion to 1 of 2 treatment groups was performed by the therapist co-ordinator of the hos-

pital who was not involved in the participants rehabilitation programme

Participants 36 participants

Inclusion criteria:

1. mild to intermediate arm motor impairment on Fugl-Meyer Upper Extremity

Scale;
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Piron 2009 (Continued)

2. single ischaemic stroke in the area of middle cerebral artery;

3. no apraxia (< 62 points on the de Renzi Test); and

4. no clinical evidence of cognitive impairment that could interfere with verbal

comprehension, such as neglect and language disturbances (more than 40 errors in the

Token Test)

Interventions Group 1: conventional physiotherapy in the local health district. Participants performed

specific exercises for the upper limb with a strategy of progressive complexity. First,

they were requested to control isolated motions without postural control, then postural

control was included, and finally complex motions with postural control were practiced.

Examples of tasks were to touch different targets arranged in front, manipulate different

objects, follow trajectories displayed on a plane and to recognise different arm positions

Group 2: telerehabilitation system at home. This consisted of 2 dedicated personal com-

puter-based workstations; 1 at the participants home; and 1 at the hospital. This gener-

ated a virtual environment in which participants executed motor tasks. This was com-

bined with video-conferencing which permitted the remote control of the participants

video camera mobility in order to observe the participants movements during the reha-

bilitation tasks. The virtual reality system incorporated a 3D motion tracking system to

record arm movements. 5 virtual tasks comprising simple arm movements were practised

whilst participants watched their movement trajectory on screen compared to an ideal

trajectory. Participants received verbal feedback from the therapist about the exactness

of the movements

Both groups received 1 hour of daily training, 5 days per week for 1 month

Outcomes • Primary outcome 2: functional movement: ABILHAND Scale

• Secondary outcome 2: motor impairment scale: Fugl-Meyer Upper Extremity

Subscore and Ashworth Scale. Fugl-Meyer selected for analysis

Outcome measures performed 1 month before treatment began, at baseline, immediately

after 1 month treatment and at 1 month after treatment ceased (follow-up)

Notes No details given as to the training or experience of the therapist delivering the intervention

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “... selected patients were assigned to 2

groups according to simple randomisation

technique using sequentially numbered,

opaque sealed envelopes”

Allocation concealment (selection bias) Low risk “Allocation was performed by the therapist

coordinator of the hospital ... the coordi-

nator was not involved, as care provider, in

the patients rehabilitation programme”

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk “The examining neurologist was blind to

the treatments administered to the partici-

pants”
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Piron 2009 (Continued)

Incomplete outcome data (attrition bias)

All outcomes

Low risk “All patients completed the study ...”

Selective reporting (reporting bias) Low risk All pre-specified outcomes were reported

ADL: activities of daily living

CT: computerised tomography

MMSE: Mini mental state examination

MRI: magnetic resonance imaging

NYHA: New York Heart Association

PNF: proprioceptive neuromuscular facilitation

RCT: randomised controlled trial

SD: standard deviation

SE: standard error

WHO: World Health Organization

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Alon 2003 Not RCT. Unclear if intervention completed at home

Andersen 2002 Intervention not targeted at upper limb. Patients randomised to (1) follow-up home visits by a physician, (2)

physiotherapist instruction at home or (3) standard aftercare

Barker 2008 Intervention was not completed at home

Baskett 1999 Interventions not clearly targeted at upper limb. Patients randomised to home therapy or day hospital therapy

Basmajian 1982 Neither intervention completed at home

BCST 1991 Interventions not targeted at upper limb. Patients randomised to home physiotherapy or day hospital intervention

Bjorkdhal 2006 Interventions not targeted at upper limb. Patients randomised to receive rehabilitation at home, based on in-

dividual needs with a focus on activities in natural context or a day clinic group, aimed mainly at improving

functions (related to service delivery)

Brogardh 2006 Single intervention (constraint induced movement therapy), not a programme of interventions

Byl 2003 Only part of the intervention completed at home. Alternate treatment could not be considered placebo or usual

care - comparison of 2 upper limb interventions

Byl 2008 Intervention not delivered by a therapist within patients’ home
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(Continued)

Calis 2004 Intervention not delivered by a therapist within patients’ home

Cauraugh 2003 No information provided on setting of intervention. Not a programme of interventions

Chaiyawat 2009 Intervention not targeted at upper limb. Patients were evaluated on a range of functions related to indoor and

outdoor mobility as well as some basic ADL before a home rehabilitation programme was provided

Chen 2006a Not clear if intervention completed at participants place of residence

Delden 2009 2 of the interventions were not delivered at home. The third intervention was constraint-induced therapy which

is defined as a single intervention for the purpose of this review, and was therefore excluded as not a programme

of therapy

Djkerman 2004 Not RCT. A single intervention (motor imagery)

Domino 1993 Intervention not targeted at upper limb. Patients randomised to receive domiciliary or hospital-based care after

discharge (related to service delivery)

Donaldson 2009 Intervention not delivered at home

Gabr 2005 Both upper limb interventions completed at home. Health care professional did not visit patients’ home

Gilbertson 2000 Interventions not targeted at upper limb. Patients randomised to domiciliary occupational therapy or routine

follow-up after discharge

Hara 2008 Only 1 intervention of interest, not a programme of upper limb targeted interventions

Hesse 2008 Intervention not delivered at home

Higgins 2006 Home exercises included but most of the intervention did not take place within patients’ home (rehabilitation

setting)

Kimberley 2004 Single intervention (electrical stimulation) not a programme of interventions targeted at the upper limb

Lin 2004 Interventions not targeted at upper limb. Patients randomised to home-based physical therapy, comprising motor

facilitation, postural control, functional ambulation and ADL training or no treatment

Liu 2009 Intervention not delivered at home

Lo 2009 Intervention not delivered at home

Lo 2010 Intervention not completed at home

Noad 1998 Not RCT

Ozdemir 2001 Intervention not targeted at upper limb. Investigating service delivery (related to service delivery)
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(Continued)

Page 2009 Intervention not delivered at home

Pang 2006 Interventions not completed at home

Platz 2009 Intervention not delivered at home

Ploughman 2008 Not an upper limb intervention

Ring 2005 Not RCT

Roderick 2001 Intervention not targeted at upper limb. Patients randomised to receive domiciliary care or day hospital (related

to service delivery)

Rudd 1997 Intervention not targeted at upper limb. Patients randomised to early discharge scheme or conventional care

(related to service delivery)

Ryan 2006 Intervention not targeted at upper limb

Sackley 2006 Intervention not targeted at upper limb. Care homes were randomised to receive occupational therapy or usual

care

Sun 2010 Intervention not delivered at home

Thielman 2004 Both upper limb interventions completed at home

Thrasher 2008 Intervention not delivered at home

TOTAL 2001 Interventions not targeted at upper limb. Both interventions completed at home

Tseng 2006 Both interventions completed in long term care facilities. ROM exercises only - not a programme of interventions

Turton 1990 Home programme, but not RCT

Volpe 2008 Intervention not delivered at home

Walker 1999 Interventions not targeted at upper limb. Patients randomised to receive occupational therapy at home or no

intervention (control group)

Wolfe 2000 Interventions not targeted at upper limb. Patients randomised to rehabilitation at home by rehabilitation team

or usual care (related to service delivery)

Yu 2009 Interventions not targeted at upper limb

ADL: activities of daily living

RCT: randomised controlled trial

ROM: range of motion
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Characteristics of studies awaiting assessment [ordered by study ID]

Crosbie 2009

Methods RCT

Participants Stroke patients

Interventions Virtual reality mediated therapy group or a standard therapy group

Outcomes Upper Limb Motricity Index and Action Research Arm Test

Notes Unclear where intervention was completed

De Paula Oliveira 2007

Methods RCT

Participants Stroke patients

Interventions Home exercise group, supervised care group or control group

Outcomes Barthel index

Notes Unclear if intervention targeted at the upper limb

RCT: randomised controlled trial

Characteristics of ongoing studies [ordered by study ID]

Alberts ongoing

Trial name or title Rehabilitation of the stroke hand at home

Methods RCT

Participants Stroke patients

Interventions Robotic-based home therapy or a self-administered home therapy programme

Outcomes Action Research Arm Test, Wolf Motor Function Test, Fugl-Meyer Upper Extremity Test and Stroke Impact

Scale

Starting date June 2010

Contact information James B Koeneman, email: jkoeneman@kineticmuscles.com
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Alberts ongoing (Continued)

Notes Estimated study completion date: May 2013

RCT: randomised controlled trial
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D A T A A N D A N A L Y S E S

Comparison 1. Home therapy programme versus usual care

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Performance of activities of daily

living

2 Mean Difference (IV, Random, 95% CI) Subtotals only

1.1 Analysis immediately

following intervention

2 113 Mean Difference (IV, Random, 95% CI) 2.85 [-1.43, 7.14]

1.2 Analysis at follow-up 1 80 Mean Difference (IV, Random, 95% CI) -1.70 [-5.51, 2.11]

2 Functional movement of upper

limb

1 100 Mean Difference (IV, Fixed, 95% CI) 2.24 [-0.24, 4.73]

3 Performance of extended

activities of daily living

2 Mean Difference (IV, Fixed, 95% CI) Subtotals only

3.1 Analysis immediately

following intervention

2 113 Mean Difference (IV, Fixed, 95% CI) 0.83 [-0.51, 2.17]

3.2 Analysis at follow-up 1 80 Mean Difference (IV, Fixed, 95% CI) 0.80 [-0.96, 2.56]

4 Upper limb motor impairment 3 Mean Difference (IV, Fixed, 95% CI) Subtotals only

4.1 Analysis immediately

following intervention

3 156 Mean Difference (IV, Fixed, 95% CI) 1.46 [-0.58, 3.51]

4.2 Analysis at follow-up 1 36 Mean Difference (IV, Fixed, 95% CI) 4.30 [0.19, 8.41]

Comparison 2. Home therapy programme versus same therapy programme in hospital

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Upper limb motor impairment 1 10 Mean Difference (IV, Fixed, 95% CI) 0.60 [-8.94, 10.14]
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Analysis 1.1. Comparison 1 Home therapy programme versus usual care, Outcome 1 Performance of

activities of daily living.

Review: Home-based therapy programmes for upper limb functional recovery following stroke

Comparison: 1 Home therapy programme versus usual care

Outcome: 1 Performance of activities of daily living

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Analysis immediately following intervention

Duncan 1998 10 96 (5.16) 10 95.6 (5.27) 44.3 % 0.40 [ -4.17, 4.97 ]

Duncan 2003 44 94.4 (6.7) 49 89.6 (10.4) 55.7 % 4.80 [ 1.28, 8.32 ]

Subtotal (95% CI) 54 59 100.0 % 2.85 [ -1.43, 7.14 ]

Heterogeneity: Tau2 = 5.35; Chi2 = 2.23, df = 1 (P = 0.14); I2 =55%

Test for overall effect: Z = 1.30 (P = 0.19)

2 Analysis at follow-up

Duncan 2003 40 92.6 (9.5) 40 94.3 (7.8) 100.0 % -1.70 [ -5.51, 2.11 ]

Subtotal (95% CI) 40 40 100.0 % -1.70 [ -5.51, 2.11 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.87 (P = 0.38)

Test for subgroup differences: Chi2 = 2.42, df = 1 (P = 0.12), I2 =59%

-50 -25 0 25 50

Favours control Favours experimental
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Analysis 1.2. Comparison 1 Home therapy programme versus usual care, Outcome 2 Functional

movement of upper limb.

Review: Home-based therapy programmes for upper limb functional recovery following stroke

Comparison: 1 Home therapy programme versus usual care

Outcome: 2 Functional movement of upper limb

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

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

Duncan 2003 25 0.36 (0.5) 25 -1.42 (6.7) 89.2 % 1.78 [ -0.85, 4.41 ]

Duncan 2003 25 10.87 (15.65) 25 4.78 (11.35) 10.8 % 6.09 [ -1.49, 13.67 ]

Total (95% CI) 50 50 100.0 % 2.24 [ -0.24, 4.73 ]

Heterogeneity: Chi2 = 1.11, df = 1 (P = 0.29); I2 =10%

Test for overall effect: Z = 1.77 (P = 0.077)

Test for subgroup differences: Not applicable

-100 -50 0 50 100

Favours control Favours expeimental
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Analysis 1.3. Comparison 1 Home therapy programme versus usual care, Outcome 3 Performance of

extended activities of daily living.

Review: Home-based therapy programmes for upper limb functional recovery following stroke

Comparison: 1 Home therapy programme versus usual care

Outcome: 3 Performance of extended activities of daily living

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

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

1 Analysis immediately following intervention

Duncan 1998 10 22 (4.24) 10 22.2 (3.82) 14.3 % -0.20 [ -3.74, 3.34 ]

Duncan 2003 44 22.8 (3.2) 49 21.8 (3.9) 85.7 % 1.00 [ -0.44, 2.44 ]

Subtotal (95% CI) 54 59 100.0 % 0.83 [ -0.51, 2.17 ]

Heterogeneity: Chi2 = 0.38, df = 1 (P = 0.54); I2 =0.0%

Test for overall effect: Z = 1.21 (P = 0.22)

2 Analysis at follow-up

Duncan 2003 40 23.2 (3.7) 40 22.4 (4.3) 100.0 % 0.80 [ -0.96, 2.56 ]

Subtotal (95% CI) 40 40 100.0 % 0.80 [ -0.96, 2.56 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.89 (P = 0.37)

Test for subgroup differences: Chi2 = 0.00, df = 1 (P = 0.98), I2 =0.0%

-100 -50 0 50 100

Favours control Favours experimental
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Analysis 1.4. Comparison 1 Home therapy programme versus usual care, Outcome 4 Upper limb motor

impairment.

Review: Home-based therapy programmes for upper limb functional recovery following stroke

Comparison: 1 Home therapy programme versus usual care

Outcome: 4 Upper limb motor impairment

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

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

1 Analysis immediately following intervention

Duncan 1998 10 47.6 (17.35) 10 38.6 (17.73) 1.8 % 9.00 [ -6.38, 24.38 ]

Duncan 2003 50 4.48 (5.73) 50 4.04 (6.36) 74.4 % 0.44 [ -1.93, 2.81 ]

Piron 2009 18 53.6 (7.7) 18 49.5 (4.8) 23.8 % 4.10 [ -0.09, 8.29 ]

Subtotal (95% CI) 78 78 100.0 % 1.46 [ -0.58, 3.51 ]

Heterogeneity: Chi2 = 3.16, df = 2 (P = 0.21); I2 =37%

Test for overall effect: Z = 1.40 (P = 0.16)

2 Analysis at follow-up

Piron 2009 18 53.1 (7.3) 18 48.8 (5.1) 100.0 % 4.30 [ 0.19, 8.41 ]

Subtotal (95% CI) 18 18 100.0 % 4.30 [ 0.19, 8.41 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.05 (P = 0.040)

Test for subgroup differences: Chi2 = 1.46, df = 1 (P = 0.23), I2 =32%

-100 -50 0 50 100

Favours control Favours experimental
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Analysis 2.1. Comparison 2 Home therapy programme versus same therapy programme in hospital,

Outcome 1 Upper limb motor impairment.

Review: Home-based therapy programmes for upper limb functional recovery following stroke

Comparison: 2 Home therapy programme versus same therapy programme in hospital

Outcome: 1 Upper limb motor impairment

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

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

Piron 2008 5 56.6 (7.7) 5 56 (7.7) 100.0 % 0.60 [ -8.94, 10.14 ]

Total (95% CI) 5 5 100.0 % 0.60 [ -8.94, 10.14 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.12 (P = 0.90)

Test for subgroup differences: Not applicable

-100 -50 0 50 100

Favours control Favours experimental

A D D I T I O N A L T A B L E S

Table 1. Demographics of included participants

Study Num-

ber of par-

ticipants

Age: mean

(SD)

Gender (M/

F)

First stroke Time since

stroke:

mean (SD)

Side of

stroke (L/

R)

Type of

stroke

Inital Fugl-

Meyer (UE)

mean (SD)

Duncan

1998

Usual care:

10

Home ther-

apy: 10

67.8 years

(7.2)

67.3 years

(9.6)

Not

reported

Not

reported

56 days

66 days

4/5; Brain-

stem: 1

4/6

Ischaemic: 8

Haemor-

rhagic: 2

Brain stem:

1

Ischaemic:

10 Haemor-

rhagic: 0

36.4 (Not

reported)

38.1 (Not

reported)

Duncan

2003

Usual care:

48

Home ther-

apy: 44

Drop-outs:

8

70.2 years

(11.4)

68.5 years

(9.0)

74.6 years

(9.8)

27/21

23/21

6/2

Not re-

ported as co-

morbid con-

di-

tion assume

n = 100

73.5 days

(27.1)

77.5 days

(28.7)

84 days (27.

2)

22/22;

Brainstem/

other: 4

18/2; Brain-

stem/other:

4

4/3; Brain-

stem/other:

1

Ischaemic:

44

Ischaemic:

39

Ischaemic: 7

43.3 (11.9)

45.8 (12.8)

50.6 (7.4)
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Table 1. Demographics of included participants (Continued)

Piron 2008 Virtual real-

ity with

therapist: 5

Virtual real-

ity with tel-

erehabilita-

tion: 5

65 years (11)

53 years (15)

3/2

2/3

Not

reported

Not

reported

364 days

(56)

280 days

(56)

Not

reported

Not

reported

Ischaemic: 5

Ischaemic: 5

49.4 (Not

reported)

51.2 (Not

reported)

Piron 2009 Conven-

tional: 18

Telerehabil-

itation with

virtual real-

ity: 18

64.4 years

(7.9)

66 years (7.

9)

10/8

11/7

18

18

333 days

(11.9)

412 days

(184.8)

8/10

8/10

Ischaemic:

18

Ischaemic:

18

47.3 (4.5)

48.3 (7.2)

F: female

L: left

M: male

R: right

SD: standard deviation

A P P E N D I C E S

Appendix 1. MEDLINE search strategy

We used the following search strategy, for MEDLINE and CENTRAL.

1. cerebrovascular disorders/ or exp basal ganglia cerebrovascular disease/ or exp brain ischemia/ or exp carotid artery diseases/ or

cerebrovascular accident/ or exp brain infarction/ or exp cerebrovascular trauma/ or exp hypoxia-ischemia, brain/ or exp intracranial

arterial diseases/ or intracranial arteriovenous malformations/ or exp “Intracranial Embolism and Thrombosis”/ or exp intracranial

hemorrhages/ or vasospasm, intracranial/ or vertebral artery dissection/

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/ or exp paresis/

6. (hemipleg$ or hemipar$ or paresis or paretic).tw.

7. 1 or 2 or 3 or 4 or 5 or 6

8. exp Upper Extremity/

9. (upper adj3 (limb$ or extremity)).tw.

10. (arm or shoulder or elbow or forearm or hand or wrist or finger or fingers).tw.

11. 8 or 9 or 10

12. 7 and 11

13. community health services/ or community health nursing/ or community networks/ or home care services/ or home care services,

hospital-based/ or home nursing/

14. homebound persons/ or home health aides/ or home care agencies/ or house calls/ or primary health care/ or aftercare/
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15. residential facilities/ or assisted living facilities/ or group homes/ or halfway houses/ or homes for the aged/ or exp nursing homes/

16. housing for the elderly/ or long-term care/ or institutionalization/

17. (home$ or house$ or domicile or domiciliary or community or institution$ or outreach or sheltered accomm$).tw.

18. ((resident$ or long-term) adj5 (care or facilit$)).tw.

19. or/13-18

20. 12 and 19

Appendix 2. EMBASE search strategy

1. cerbrovascular disease/ or exp basal ganglion hemorrhage/ or exp brain ischemia/ or exp carotid artery disease/ or cerebrovascular

accident/ or exp brain infarction/ or exp cerebrovascular accident/ or exp brain ischemia/ or exp cerebral artery disease/ or brain

arteriovenous malformations/ or exp thromboembolism/ or exp brain hemorrhage/ or *brain vasospasm/ or artery dissection/ or

stroke patients/

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/ or hemiparesis/ or paresis/

6. (hemipleg$ or hemipar$ or paresis or paretic).tw.

7. 1 or 2 or 3 or 4 or 5 or 6

8. exp arm/

9. (upper adj3 (limb$ or extremity)).tw.

10. (arm or shoulder or elbow or forearm or hand or wrist or finger or fingers).tw.

11. 8 or 9 or 10

12. nursing home/ or residential home/ or home/ or home care/ or home environment/ or home for the elderly/ or home health

agency/ or home physiotherapy/ or home rehabilitation/

13. nursing home patient/ or nursing home personnel/ or homebound patient/ or halfway house/ or aftercare/ or assisted living

facility/ or professional practice/

14. community/ or community based rehabilitation/ or community living/ or community medicine/ or community program/ or

community health nursing/

15. family nursing/ or family service/ or family therapy/ or residential care/ or exp primary health care/ or community care/ or

family centered care/ or family health/ or institutional care/ or long term care/ or institutionalization/

16. (home$ or house$ or domicile or domiciliary or community or institution$ or outreach).tw.

17. ((resident$ or long-term) adj5 (care or facilit$)).tw.

18. or/12-17

19. 7 and 11 and 18

Appendix 3. AMED search strategy

1. cerebrovascular disorders/ or cerebral hemorrhage/ or cerebral infarction/ or cerebral ischemia/ or cerebrovascular accident/

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. 1 or 2 or 3 or 4 or 5 or 6

8. exp arm/

9. (upper adj3 (limb$ or extremity)).tw.

10. (arm or shoulder or elbow or forearm or hand or wrist or finger or fingers).tw.
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11. 8 or 9 or 10

12. home care services/ or home nursing/ or community health nursing/ or community health services/ or after care/ or primary

health care/ or rehabilitation nursing/ or residential treatment/

13. nursing homes/ or homes for the aged/ or group homes/ or long term care/ or independent living/ or residential facilities/

14. home remedies/ or family/ or family therapy/ or professional practice/ or professional family relations/

15. (home$ or house$ or domicile or domiciliary or community or institution$ or outreach).tw.

16. ((resident$ or long-term) adj5 (care or facilit$)).tw.

17. or/12-16

18. 7 and 11 and 17

Appendix 4. CINAHL search strategy

1. MM “cerebrovascular disorders+” or “cerebral ischemia+” or “basal ganglia cerebrovascular disease” or “carotid artery diseases” or

“stroke” or “stroke patients” or “cerebral embolism” or “brain injuries” or “intracranial arterial diseases” or “intracranial

arteriosclerosis” or “arteriovenous malformations” or “cerebral embolism” “thrombosis” or “intracranial haemorrhages”or “cerebral

vasospasm” or “vertebral artery dissection”

2. stroke or poststroke or post-stroke or cerebrovasc* or brain vasc* or cerebral vasc* or cva* or apoplexy* or SAH

3. brain* or cerebr* or cerebell* or intracran* or intracerebral N5 isch?emi* or infarct* or thrombo* or emboli* or occlus*

4. brain* or cerebr* or cerebell* or intracerebral or intracranial or subarachnoid N5 haemorrhage* or hemorrhage* or haematoma*

or bleed*

5. hemiplegia/ or exp paresis/

6. (hemipleg$ or hemipar$ or paresis or paretic).tw.

7. 1 or 2 or 3 or 4 or 5 or 6

8. MM arm+

9. upper N3 (limb* or extremity)

10. arm or shoulder or elbow or forearm or hand or wrist or finger or fingers

11. 8 or 9 or 10

12. “nursing home” or “residential home” or home or “home care” or “home environment” or “home for the elderly” or “home

health agency” or “home physiotherapy” or “home rehabilitation”

13. “nursing home patient” or “nursing home personnel” or “homebound patient” or “halfway house” or “aftercare” or “assisted

living facility” or “professional practice”

14. community or “community based rehabilitation” or “community living” or “community medicine” or “community program” or

“community health nursing”

15. “family nursing” or “family service” or “family therapy” or “residential care” or “primary health care+” or “community care” or

“family centered care” or “family health” or “institutional care” or “long term care” institutionalization

16. home* or house* or domicile or domiciliary or community or institution* or outreach

17. (resident* or “long-term”) N5 (care or facility*)

18. or/12-17

19. 7 and 11 and 18

H I S T O R Y

Protocol first published: Issue 4, 2007

Review first published: Issue 5, 2012
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Date Event Description

9 July 2008 Amended Converted to new review format.

C O N T R I B U T I O N S O F A U T H O R S

Fiona Coupar (FC) co-ordinated the review process and managed searching and main data extraction input. Fiona Coupar, Paulette van

Vliet (PvV) and Alex Pollock (AP) undertook searching for trials, decided upon trial inclusion and exclusion, undertook data extraction

and assessment of methodological quality. Catherine Sackley (CS) and Lynn Legg (LL) assisted with drafting of the protocol and read

all drafts.

D E C L A R A T I O N S O F I N T E R E S T

Catherine Sackley is a collaborator on a Stroke Association project piloting a home therapy intervention.

S O U R C E S O F S U P P O R T

Internal sources

• Greater Glasgow Health Board Managed Clinical Network for Stroke, UK.

External sources

• Chest, Heart and Stroke Scotland, UK.

• Chief Scientist Office, Scottish Government Health Directorate, UK.

Alex Pollock is employed by the Nursing, Midwifery and Allied Health Professions Research Unit, which is funded by the Chief

Scientist Office, part of the Scottish Government Health Directorate.

D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

We included as additional comparison, studies that compared home therapy programmes for the upper limb with the same therapy in

hospital, as these were relevant to achieving the objective of the review - to assess the effectiveness of home therapy programmes for the

upper limb - but did not fit within the category of either placebo or usual care .

The protocol stated that we would search OT Search. Following advice from the Cochrane Stroke Group’s Trials Search Co-ordinator,

we did not conduct this search as this database now requires subscription.

The protocol stated that we would identify and handsearch relevant journals and conference proceedings that had not been searched

on behalf of The Cochrane Collaboration. We did not identify any relevant journals and so carried out no handsearching.
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