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Introduction 

Stroke is a common, serious health care problem and a leading cause of acquired adult 
disability (Alawieh et al. 2018).. Many people who have had a stroke (stroke survivors) are left with 
moderate to severe disabilities and dependent on others for daily activities (Saka et al, 2009). About 
40% are left with functional impairments and attendant burden to individuals and societies (Young 
and Forster, 2007). The Stroke Association (2018), estimates that stroke results in £1.7 billion in 
health and social care costs. Reducing this burden requires, in part, optimising stroke rehabilitation 
(Young and Forster, 2007). 

Up to 70% of stroke survivors report loss of upper limb function after stroke (Wu et al, 
2011a). The persistence of upper limb impairments, such as weakness, pain and loss of range of 
motion, contributes to significant ongoing disability and challenges participation (Ward et al, 2019). 
The evidence for efficacy of different rehabilitation methods remains limited (Khan et al, 2011), but 
increased treatment intensity using repetitive task-oriented methods improves motor and functional 
recovery (Barreca et al, 2003). There has been a recent call for focusing on upper limb rehabilitation 
with consideration of dosage of input and meaningful movements that can be replicated in function 
(Ward et al, 2019). Evidence is building for the effectiveness of intensive inpatient upper limb 
rehabilitation (Ward et al, 2018) but these programmes are short in duration and have strict 
entrance criteria. There is a place for evidence-based upper limb rehabilitation in the community to 
promote independence and meaningful engagement with a person’s rehabilitation. The advantage 
here is a more direct transfer into daily activities.  

Graded Repetitive Arm Strengthening Programme (GRASP) has mainly been delivered and 
studied in the inpatient setting, with one small feasibility study of a telephone monitoring model 
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(Simpson et al, 2017). GRASP is a self-administered intervention designed to target upper limb 
function, delivered as a complement to regular therapy (Harris et al, 2009; Eng et al, 2012).  

Treatment is supervised by the therapist and not meant to replace direct therapy given by a 
qualified therapist. GRASP brings together different effective interventions, while also taking 
advantage of proven principles of motor and neurological recovery (Langhorne et al, 2011). GRASP 
combines theoretical approaches: functional strengthening, range of motion, weight bearing, trunk 
control, repetitive paretic upper limb practice, self-management and bilateral upper limb training 
(Harris et al, 2009). People with upper limb impairment are coached and supported by therapists to 
engage and progress exercises. It allows compensation and skill acquisition through relearning and 
repetitive practice (Kollen et al, 2009) and there is evidence for it preventing reduced function 
through disuse  (Eng et al, 2012).  

It is acknowledged that community-dwelling patients receive less intensive therapy 
compared to inpatients due to access to therapists and support (Bernhardt et al, 2008). This could 
be detrimental to recovery, so a self-managed supplement to therapy, such as GRASP, could 
increase total therapy time.  

Harris et al (2009) conducted a multi-site randomised controlled trial (RCT) to determine the 
effectiveness of GRASP on upper limb recovery after stroke in an inpatient setting. There were 
greater improvements in upper limb function in the GRASP group compared to the control group. 
Significant differences were also reported in favour of GRASP for grip strength and paretic upper 
limb use. Harris et al (2009) concluded that GRASP was a safe, time-efficient, effective and cost-
effective method to improve upper limb recovery after stroke Kumar and Kumar (2016) also reported 
GRASP as effective in improving upper limb function in activities of daily living in acute stroke 
patients. Another GRASP qualitative study showed that participants felt the involvement of 
caregivers helped improve upper limb function (Harris et al, 2009). Some issues around fidelity have 
been raised, however, with how therapists implement GRASP (Connell et al, 2014). 

These results cannot be generalised to community care, where, among other considerations, 
treatment frequency and duration, barriers to participation, psychosocial factors and environment 
are different. Simpson et al (2017) conducted a small study of an 8-week GRASP programme at 
home where six participants’ progress was monitored by telephone. Improvements were observed 
with this model of GRASP. In the UK, stroke survivors commonly access community rehabilitation 
from multidisciplinary teams in their homes. This can be instead of, or following, inpatient 
rehabilitation. 

This study had the following aims: 

1) Explore the feasibility of recruitment and engagement in self-administered GRASP for 
people with stroke receiving community rehabilitation 

2) Estimate the effect of self-administered GRASP treatment on functional recovery of the 
upper limb, using the Wolf Motor Function Test. 

Methods 

This study was a prospective, single-blind, parallel group, randomised controlled feasibility 
trial. Three comparable community rehabilitation teams based in London, UK participated in the 
study. Occupational therapists, physiotherapists and rehabilitation assistants delivered treatment to 
participants in their homes. All therapists were trained in GRASP and briefed on the study protocol.  

Ethical approval 

Ethical approval was given by the National Research Ethics Service [REC reference 
number: 12/LO/0676. Written informed consent was obtained from all participants. 
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Participants 

Participants were recruited by convenience sampling from a cohort of patients referred to the 
community stroke rehabilitation service. Referrals from a 5 month period were screened, and 
eligible patients were invited to participate.   

A total of 10 eligible stroke survivors took part in the study (Table 1). A total of 70 referrals 
were screened over 5 months for eligibility into the study, with 20 meeting the inclusion criteria. Four 
potential participants declined to participate and five were excluded for receiving other forms of 
treatment which could potentially influence the study, so 73% (11/15) of invited, eligible patients 
agreed to participate. The participants were randomly allocated to GRASP (n=6) or control (n=5) 
treatment. One participant in the GRASP group refused any further community rehabilitation and so 
withdrew from the study, yielding a 9% (1/11) drop-out before post-treatment outcome measures 
(Figure 1). The recruitment rate over 5 months was 2 participants per month, with a 14% recruitment 
of patients screened. 

The inclusion criteria were: presence of active scapula elevation, palpable wrist extension, 
20 or more on the Folstein Mini Mental Status Examination (Folstein et al, 1975; Eng et al, 2012). 
Exclusion criteria were: previous stroke diagnosis,neurological comorbidities, premorbid upper limb 
musculoskeletal problems, and complicating unstable cardiovascular or pulmonary history  

Written informed consent was obtained from all participants before being assigned to either 
the experimental or control group using permuted block randomisation, with each block including 
random allocation to promote balance between the two groups. All participants received standard 
conventional rehabilitation of exercises to promote balance and mobility in the home environment 
(Langhorne et al, 2011). The experimental group also had standardised visits to the participant’s 
home to demonstrate and review GRASP. The study was single-blinded: group allocation was 
concealed from the investigators. 

Table 1. Demographics and clinical characteristics of sample 

VARIABLE GRASP  

(n=5) 

CONTROL 

(n=5) 

 

Sex 4 Female, 1 Male  

Age (mean) years 58 (Range: 30–83) 62 (Range: 52–77) 

Dominant arm affected, n 1 participant 1 participant 

Time, in days, post stroke to 
randomisation 

TBC 118 

Location of stroke Left MCA - 1 

Right MCA - 3 

Left ACA - 1 

Left MCA - 1 

Right MCA – 3 

Right Ventral Pons - 1 

 

Side of hemiparesis (n) L/R 3/2 4/1 

Wolf Motor Function Test - Time (Median 
of medians*) 

10 seconds 46 seconds 

Wolf Motor Function Test – Functional 
Ability (Mean of means*)  

2.8 2.2 

Motor Activity Log - Amount of Use 
(Mean) max=5 

3.4 2.6 
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Motor Activity Log – Quality of Use (Mean) 
max=5 

2.2 2.0 

Grip strength – Dynamometer (Mean)  11.5 4.5 

Mobility (indoors) 2 independent, 2 
independent with walking 
aid, 1 wheelchair 

2 independent, 3 
independent with walking 
aid  

Participants who had carers assisting (n) 
Yes/No 

 4/1 3/2 

Drinking and smoking 2 ex-smokers, 2 non-
smokers, 1 current 
smoker 

3 current drinker 

1 ex-smoker, 4 non-
smokers 

 

1 current drinker 

*The usual summary method for WMFT is described in the Methods section. 

Figure 1. GRASP consort flow diagram. 
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Intervention 

The intervention was the GRASP programme that has been manualized and is available for 
download (Eng et al, 2012).  

The components of GRASP are exercises that incorporate: range of motion and stretching; 
functional strengthening; weight-bearing through the hand; trunk control; repetitive paretic arm 
practice; repetitive bilateral arm tasks. Equipment is recommended, for example light weights, 
clothes pegs and paper clips. Eligibility criteria are outlined and details of the individual sessions are 
detailed in the GRASP manual (Eng et al. 2012).  

Participants’ family members were encouraged to be present during therapy sessions, 
should they wish (Jones and Riazi, 2011). Therapists upgraded or downgraded GRASP exercises 
according to participants’ performance and their clinical. The control group received standard 
therapy and therapists were allowed to prescribe any other home exercise programme but not the 
GRASP protocol, reflecting standard practice for home-based upper limb rehabilitation after stroke. 
Irrespective of group allocation, each participant was advised to practise exercises at least 1 hour a 
day, 5 days a week. 

Outcomes 

The Wolf Motor Function Test (WMFT), which consists of 15 tasks (Box 1) suggest and two 
strength measures, was used as the primary outcome measure, because it captures both 
impairment and disability (Wolf et al, 2001, 2005). The validity, reliability and responsiveness of 
theWMFT has been tested with both subacute and chronic stroke participants ( Morris et al, 2001; 
Lin et al, 2009; Wu et al, 2011a, 2011b). We followed the detailed WMFT written protocols (Taub et 
al, 2011). The participants completed various single- and multiple-joint tasks in a timed manner, and 
movement quality was assessed by the investigator, using an ordinal functional ability scale. In all 
WMFT tasks, participants who did not complete a task within 120 seconds, or declined to attempt 
the task, were recorded as ‘120’. Thus, the times are a mixture of a binary outcome (completed or 
not) and a time outcome, which is right-censored (a data point is above a certain value but it is 
unknown by how much) in statistical terminology. 

Secondary outcome measures were the Motor Activity Log and dynamometer grip strength. 
The Motor Activity Log is widely used in clinical research and is a semi-structured interview where 
participants respond with a number corresponding to a given amount of use and quality of 
movement during activities of daily living (van der Lee et al, 2004). The 14-item Motor Activity Log 
version was used and it is validi and reliable with post-stroke participants in real-world upper limb 
use (Uswatte et al, 2005). It is internally consistent, highly stable and responsive for people with 
mild to moderate upper limb hemiparesis. The mean of three attempts with a Jamar dynamometer 
was used to measure grip strength. Reliability and validity has been well established for the hand-
held dynamometer for stroke patients (Mathiowetz, 2002; Bertrand et al, 2007; Harris et al, 2009). 

All outcome measures were taken at the participant’s home at baseline and at follow-up after 
4 weeks. Time spent both in standard therapy and GRASP/other supplemented therapy, along with 
pain, fatigue and assistance received, was recorded by both groups in log sheets. At weekly visits, 
therapists checked completion of these log sheets, but they were availed to the investigators after 
the outcomes. Part of the reason for the log sheets was also for weekly safety monitoring by the 
treating therapists, but also to provide a self-reported participation record for the two groups. 

 

Box 1. Wolf Motor Function Test tasks 
All tasks are performed as quickly as possible and are truncated at 120 seconds. Tasks are as 
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follows: 1. Forearm to table (side): Subject attempts to place forearm on the table by abduction at 
the shoulder.  
2. Forearm to box (side): Subject attempts to place a forearm on the box by abduction at the 
shoulder.  
3. Extend elbow (side): Subject attempts to reach across the table by extending the elbow (to the 
side).  
4. Extend elbow (to the side), with weight: Subject attempts to push the sandbag against outer wrist 
joint across the table by extending the elbow.  
5. Hand to table (front): Subject attempts to place involved hand on the table.  
6. Hand to box (front): Subject attempts to place hand on the box.  
7. Reach and retrieve (front): Subject attempts to pull 1 lb weight across the table by using elbow 
flexion and cupped wrist.  
8. Lift can (front): Subject attempts to lift can and bring it close to lips with a cylindrical grasp.  
9. Lift pencil (front): Subject attempts to pick up pencil by using 3-jaw chuck grasp. 
10. Pick up paper clip (front): Subject attempts to pick up paper clip by using a pincer grasp. 
11. Stack checkers (front): Subject attempts to stack checkers onto the center checker. 
12. Flip cards (front): Using the pincer grasp, patient attempts to flip each card over. 
13. Turning the key in lock (front): Using pincer grasp, while maintaining contact, patient turns key 
fully to the left and right. 
14. Fold towel (front): Subject grasps towel, folds it lengthwise, and then uses the tested hand to 
fold the towel in half again. 
15. Lift basket (standing): Subject picks up basket by grasping the handles and placing it on bedside 
table 

 

Sample size and power 

Although this study investigated feasibility with a convenience sample of five participants in 
each group, a power calculation showed that this would have 80% power to detect a difference of 
10 seconds on a WMFT performance time, assuming a standard deviation of 5.9 seconds and a 
significance set at P<0.05. This number was increased to seven per group, to allow for a predicted 
drop-out from treatment of around 30%. 

Statistical analysis 

The Mann-Whitney test was used to compare the GRASP and control arms in terms of each 
individual WMFT task’s time (taking ‘120’ seconds at face value), each task’s functional ability scale 
score, total Motor Activity Log, and average grip strength. We used this non-parametric test 
because of the small sample size, asymmetry of outcome data about the mean and lack of 
information on what distribution of values might be expected in the population, given that GRASP 
has rarely been evaluated in this setting. 

As suggested by Wolf et al (2001), we calculated the median time taken across all WMFT 
tasks for each participant, and the mean functional ability scale score and then compared these by 
Mann–Whitney test. However, we were concerned at loss of information in this approach and 
developed our own alternative, described in more detail below. These statistical tests were 
performed using R statistical software (R-Development Core Team, 2014). 

In order to combine all information across all tasks and outcomes, we used a Bayesian 
structural equation model (Figure 2), which was estimated using WinBUGS software (Lunn et al, 
2000). There are three major advantages to this approach: 

• Participants who could not complete a task and are recorded with a time of ‘120’ seconds 
can be included alongside the others by using a binary outcome as to whether they could 
complete the task; this is akin to a survival analysis with censored survival times, rather than 
taking ‘120’ at face value 
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• Individual participants and individual tasks are given estimated ‘impairment’ and ‘difficulty’ 
scores, in the manner of an item-response theory model; these are useful in comparing the 
model to reality 

• All 15 tasks’ time and functional ability score, along with grip strength, could be incorporated 
into one model that pools all the data to show a difference in underlying impairment, rather 
than subdividing them into 31 separate tests, each of which relies on very few observations 
and is likely to be so uncertain that no conclusion can be drawn. 

Bayesian methods are often regarded as synonymous with subjective opinions, but this is 
not necessary, and in this case, we did not take that approach, using diffuse prior distributions 
instead. (Lunn et al; 2000; Song and Lee, 2012). Further information, including the code and data, 
are available https://github.com/robertgrant/grasp.  

The WinBUGS software, with a burn-in of 1000 iterations to achieve convergence was used, 
then evaluated over 200 000 iterations thinned to every tenth to reduce autocorrelation. 

Diffuse conjugate priors were used throughout. Times taken in each task were 
logarithmically transformed to an approximate normal distribution (after adding one second to avoid 
very large negative values), and those that were not completed were incorporated by regarding the 
times as a mixture of two normal distributions: one containing the log-times to completion and the 
other containing the incomplete tasks with a shared large mean and very small standard deviation. 
To achieve this we replaced the 120s with values of 900, sufficiently far removed from the 
completed times to clearly be from a different distribution. As the completion of the task was known, 
this allowed participants who could not complete a task before treatment, but could afterwards, to 
‘switch’ from one distribution to the other without artificially large changes in WMFT time unduly 
dominating the data. 

The patients’ impairment and tasks’ difficulty are represented as crossed random effects. So, 
although this model included all results on all tasks at both time points, it does not regard these as 
independent observations but as arising from a specific patient and a specific task. 

 

Figure 2. Structural equation model. ⃰Rectangles indicate data; Ellipses indicate latent variables; 
Regression parameters are estimated for each of the arrows. FAS: Functional ability scale. 
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Using log-transformed time as an outcome means that the effect of GRASP is measured on 
a multiplicative scale as a relative reduction in time to completion, which is realistic given the greater 
potential for improvement in participants who were more impaired at baseline. 

Results 

At baseline, the two groups were similar in characteristics as shown in Table 1, although the 
GRASP group had faster WMFT performance, assessed by Wolf’s median of medians (discussed in 
the Statistical analysis section).  

In the control arm, participants received an average of 11.2 hours of conventional 
rehabilitation with a therapist, and supplemented this with 4.8 hours in their own time (43% 
supplement). In the GRASP group, participants received an average of 10 hours’ rehabilitation with 
the therapist and supplemented this with an average of 16 hours in their own time (160% 
supplement). 

There were no serious side effects reported by either group. Two participants, one from each 
treatment group, reported painful wrists and hands which subsided after the first week. One 
participant in the control group reported fatigue, and one participant in the GRASP group reported 
shoulder pain; in both cases these symptoms subsided after the first week.  

Estimate of effect 

Wolf et al (2001) recommend using the median time improvement and the mean functional 
ability scale improvement for analysis. The median improvement in time taken in each WMFT task 
was greater in the GRASP group than the control group for 12/15 tasks, and the remaining three 
tasks had the same improvement in both groups. However, only task number 2 (forearm to box, 
P=0.04) and task number 11 (pick up paper clip, P=0.03) were statistically significant at the 5% level 
using Mann-Whitney tests (n=10). Before the intervention, five tasks had three participants in the 
control group recorded as ‘120’, which artificially fixes the median time at 120 (tasks 3,4,5,7,10 of 
the WMFT). After the intervention period, three tasks had a majority of participants recorded as 120.  

The mean improvement in functional ability scale scores was greater in the GRASP group 
for 13/15 of the tasks, with one equal between groups and one favouring control. Only task number 
5 (hand to table, P=0.02) and number 6 (hand to box, P=0.02) were statistically significant by the 
Mann-Whitney test (n=10), both favouring the GRASP group. These comparisons for individual 
tasks are shown in more detail in Figure 3. 

Figure 3. Comparison of results in 15 WMFT tasks, and in summary. Data are only shown for 
participants and tasks where the task was completed both pre- and post-treatment. The graph is 
truncated to data between −20 and +20 seconds, purely for clarity reasons because the overall 
change is close to zero in comparison. Four observations deteriorated by more than 20 seconds, all 
in the control group. Three observations improved by more than 20 seconds, two in the GRASP 
group and one in the control group. The overall effect diamonds are from the structural equation 
model (Figure 2). 
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The recommended summary measures for WMFT, the median time taken and the mean 
functional ability scale, were respectively not significant (P=0.21) and significant (P=0.04) by the 
Mann-Whitney test, both favouring the GRASP group. Median improvements in quality of 
movement, amount of use and grip strength were all greater in the GRASP group but none was 
significantly different between the treatment arms.  

These individual tasks mostly favoured the GRASP group, but the potential for falsely 
significant results among the many Mann-Whitney tests, and the fact that even the significant results 
were close to P=0.05, which is characteristic of chance findings in multiple testing, led us to be wary 
of drawing conclusions from them. Instead, we focused on combining the data into one statistical 
assessment in the structural equation model (Figure 2). This provided strong evidence for an overall 
benefit of GRASP on latent impairment, as manifest in the log-transformed time to completion 
(P<0.001, time to task completion was reduced by 40% in the GRASP group, 95% confidence 
interval 30–49%), odds of non-completion (P<0.001, odds ratio=0.05 implying that for every 20 
tasks not completed in the control group, only one was not completed after GRASP, 95% 
confidence interval 0.02–0.14), and functional ability scale (P<0.001, mean difference=0.54, 95% 
confidence interval 0.39–0.68). The effect on grip strength was not significant (P=0.77, mean 
difference=0.57, 95% confidence interval -3.75–5.21). 

Discussion 

One of the main tenets of treatment outcome in rehabilitation is to promote independence, 
and this study’s results confirmed previous findings that GRASP may promote independence 
through improved upper limb function (Pang et al, 2006). This study, although small, has 
demonstrated the feasibility of implementing GRASP in a community setting and also indicates 
possible benefit within one month. GRASP was successfully implemented and delivered in a 
community setting and there is potential for further research using GRASP in the community. At a 
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time when there is pressure on stroke rehabilitation resources, innovative approaches to community 
rehabilitation should be promoted, including research on their efficacy. 

It is already a known fact that a higher dosage of therapy leads to better outcomes (Lohse et 
al. 2014).. However, in the current economic environment, it is difficult to sustain current levels of 
therapy within the UK NHS, let alone more therapy visits to patients in the community. A key 
positive finding was the additional hours of practice undertaken by the GRASP group. This study 
has shown that GRASP may be a consideration as therapists attempt to address the question of 
how to provide more therapy to community-dwelling stroke patients.  

Delivering more therapy 

GRASP does not involve the usual one-to-one client: therapist ratio, which is characteristic 
of other rehabilitation approaches such as constrained induced movement therapy ((Pang et al, 
2006). This is potentially an innovative way of delivering more therapy and with limited health 
budgets/resources, an innovative community rehabilitation approach is needed. This feasibility study 
has shown there are potentially better rehabilitation outcomes using fewer resources. 

The GRASP programme allowed participants to supplement their therapy: 160% versus 43% 
from the control group. This marked increase supports previous findings that GRASP adds critical 
upper limb therapy practice (Harris et al, 2009). The importance of face-to-face interaction with the 
therapist in delivering GRASP is uncertain as the study of phone monitoring saw target activity in 5 
out of 6 participants and superiority on one mode of delivery over the other needs to be tested 
[(Simpson et al, 2017). Monitoring and contact seems important, and requires further exploration to 
ascertain clinical and cost effectiveness of this approach. The selection criteria for GRASP are as 
not stringent as alternative treatments such as constrained induced movement therapy (Wolf et al, 
2006; Myint et al, 2008; Harris et al, 2009). GRASP is innovative as it has three different levels that 
cater for different levels of motor/functional difficulties, making it easier for a therapists to tailor the 
exercise progression. 

There was no intervention contamination between the groups as all participants were seen in 
their home environment, so control subjects will not have been able to access the GRASP protocol. 
Although the study raised the general awareness of GRASP as a treatment method, therapists did 
not change their treatment of participants in the control group as confirmed through study monitoring 
and clinical supervision provided to therapists. 

Data analysis 

Because of the sample size (10 participants × 2 time points), individual WMFT tasks showed 
either small non-significant differences between arms, or significant differences in favour of GRASP. 
Some statistical power was also lost by the use of non-parametric tests. By pooling the data across 
all WMFT tasks and investigating completion, time to completion, functional ability scale and grip 
strength in a unified structural equation model (10 participants × 2 time points × 15 tasks × 3 
measures, plus grip strength in 10 participants × 2 time points), we were able to test the overall 
hypothesis that GRASP affects underlying impairment, which in turn affects the various outcome 
measures. 

The data analysis demonstrates that conducting statistical tests on individual tasks in the 
WMFT may lack statistical power. Because GRASP affects impairment and all parts of WMFT 
assess aspects of impairment, it makes sense to combine the data into one global comparison of 
GRASP and control. Further, the recommended WMFT summary measures also discard a lot of 
information from individual participants and individual tasks. Consequently, studies may fail to detect 
true differences, or may require excessive sample sizes to achieve adequate statistical power. We 
recommend that, to make full use of WMFT data, researchers use the structural equation model 
approach, which can be implemented in standard Bayesian analysis software such as Bayesian 
inference Using Gibbs Sampling (BUGS), Just Another Gibbs Sampler (JAGS) or Stan ( Plummer, 
2003; Lunn et al, 2014; Stan Development Team, 2014). 
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Limitations 

This study was limited as it had a small sample size, did not involve any follow-up after post-
treatment measures nor did it collect participants’ or caregivers’ perceptions of the treatment 
received. In addition, participation in rehabilitation in both treatment arms was monitored using the 
self-reported log. The accuracy of completion was not established so there may have been a 
tendency to over-report engagement in rehabilitation.  

However, given that GRASP in the community is feasible, and that promising results were 
obtained from this small sample of patients, a larger trial should be conducted to establish the scale 
of benefit, dose-response and barriers to adherence. Since long-term-therapy is now being 
delivered in the community, there is scope for studying how to optimise integration and handover 
from hospital to community. To the best of our knowledge, although GRASP is now widely known 
and used, this is the first independent study on GRASP and GRASP delivered by therapists in the 
community setting. 

Conclusions 

In this small, heterogeneous sample, the results suggest that GRASP may give greater 
improvement in both physical and functional recovery than conventional treatment control. These 
findings will add to the cumulative knowledge and inform future studies about GRASP and is not 
intended to be conclusive. A large randomised controlled trial on GRASP in the community is 
therefore recommended. As a self-management option, GRASP can be used to increase the 
dosage of critical therapy delivered to the upper limb after stroke in the community. GRASP was 
shown to be safe, feasible and has potential to be cost-effective in the treatment of the upper limb 
post-stroke for this group of participants used in a community setting. 
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