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Abstract 23 

OBJECTIVES: Training of the upper limb is limited in stroke rehabilitation, and about 50% of 24 

stroke survivors do not regain useful function in their upper limb. This study explored what 25 

factors affect rehabilitation and use of upper limb after stroke from a stroke survivor and 26 

healthcare professional perspective to better understand low engagement in UL 27 

rehabilitation in the chronic stages of stroke. 28 

METHOD: Eight chronic stroke survivors and 21 healthcare professionals took part in semi-29 

structured interviews or in one of three focus groups, respectively.  30 

RESULTS: Thematic analysis revealed three main themes: Availability of resources, 31 

Healthcare professional-patient relationship and Psychosocial Factors.  Availability of 32 

resources and Healthcare professional-patient relationship indicated that due to resource 33 

pressures and a lack of communication and education, positive upper limb rehabilitation 34 

behaviours (e.g., engaging and integrating the upper limb in daily activity) were not always 35 

established in the early stages post-stroke.  Psychosocial factors illustrated the cognitive and 36 

psychological barriers to sustained engagement with upper limb rehabilitation. 37 

CONCLUSION: The findings indicate that stroke survivors and healthcare professionals have 38 

very similar understandings of barriers to UL activity, and positive upper limb rehabilitation 39 

behaviours are not always established early in recovery post-stroke. Increased resources and 40 

healthcare professional-patient relationships seem key factors to establishing positive 41 

perceptions of upper limb rehabilitation. Addressing psychosocial issues and resource 42 

limitations may help sustain engagement with upper limb rehabilitation. 43 

Keywords: Chronic Stroke: Upper Limb: Rehabilitation: Behaviour: Perceptions: Qualitative  44 
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1. Introduction 45 

Stroke is a leading cause of disability worldwide, leaving survivors with a wide range of 46 

problems, including upper limb (UL) and lower limb dysfunction, and cognitive and visual 47 

impairments (1, 2).  These consequences of stroke lead survivors to require assistance with 48 

everyday living and significantly impact on quality of life (1-3).   49 

Recovery of motor function is important post-stroke, with 40% of stroke survivors 50 

indicating physical dysfunction is the most difficult aspect to manage (3). Despite the pattern 51 

of motor recovery (i.e., the degree and time course of recovery) being similar in the upper 52 

and lower limbs (4, 5), statistics indicate that more stroke survivors are able to walk again, 53 

compared to those that will regain functional use of their hand (6-8). In line with this, 54 

research has consistently shown that levels of UL activity in stroke survivors are very low (8-55 

10).  For example, Rand and Eng (10) found that 1-year post-stroke UL activity was similar to 56 

that at discharge, and significantly below a control group of older adults.   57 

In addition, Lang et al. (9) found less functional activity was being undertaken in 58 

healthcare professional led UL rehabilitation sessions (51%) compared to lower limb 59 

rehabilitation sessions (84%). A focus on lower limb rehabilitative exercise and mobility post-60 

stroke has been reported by stroke patients previously (11, 12).  Thus, both stroke survivors 61 

and healthcare professionals seem less engaged with the UL when it comes to rehabilitation.  62 

A number of qualitative studies have addressed barriers to physical activity (for 63 

rehabilitative purposes) with the UL post-stroke (13-15). Factors such as stroke participants’ 64 

motivation, physical inability to move their arm without assistance and fatigue have been 65 

identified as issues that need to be addressed in order to increase uptake of UL activity for 66 

rehabilitation purposes (14, 16). However, studies tend to focus on stroke survivor’s 67 

perspectives and their current barriers to UL use (i.e., what a chronic stroke patient is 68 

experiencing now).  69 



 4 

The aim of the current report was to better understand low engagement in UL 70 

activity in the chronic stages of stroke (i.e., at least six months post-stroke) from a multi-71 

perspective by exploring chronic stroke survivors’ and healthcare professionals’ experiences 72 

of UL rehabilitation (i.e., engagement in UL activity) post-stroke from early to later stages of 73 

stroke.  74 

 75 

2. Method 76 

2.1. Design and Recruitment  77 

This study is a secondary analysis of a dataset based on a wider study investigating electrical 78 

stimulation as a home rehabilitation device for chronic stroke survivors. Participants’ 79 

experience of UL stroke rehabilitation was explored within this context. A phenomenological 80 

qualitative approach underpinned the study as we were interested in describing and 81 

understanding the experiences of our participants.  Following ethical approval from the 82 

Faculty of Health Sciences Ethics Committee (id 5879), data were collected using semi-83 

structured interviews and focus groups. Data was collected from chronic stroke participants 84 

and healthcare professionals to allow for triangulation of data from different perspectives of 85 

stroke rehabilitation.   86 

For stroke survivors, letters of invitation were sent out to volunteers on the Faculty 87 

of Health Sciences Volunteer Database.  Purposeful and self-selecting sampling by age and 88 

gender was used to ensure range and diversity in participant experiences.  For healthcare 89 

professionals who were involved in the delivery of stroke rehabilitation invitation letters 90 

were handed out at team meetings at rehabilitation facilities in Dorset and Hampshire. 91 

Purposeful and self-selecting sampling by the stages at which the healthcare professionals 92 

were involved in stroke rehabilitation and type of healthcare professional was used to 93 

ensure range and diversity in participant experiences.  All stroke participants or healthcare 94 
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professionals that expressed an interest in the study and met inclusion criteria were 95 

recruited.  Inclusion criteria are shown in table 1.   96 

 97 

[table 1 about here]  98 

 99 

Eight chronic stroke survivors and 21 healthcare professionals were recruited. Some stroke 100 

participants had taken part in previous research studies run by the authors, and some 101 

healthcare professionals were ex-colleagues of EH.  As such, there was an existing rapport 102 

between some participants and the primary interviewer, EH.  To reduce biased responses, a 103 

question guide was used, KM sat in on one focus group and it was emphasized that there 104 

were no right or wrong answers.  105 

EH was a PhD student exploring home rehabilitation for the UL. EH and AMH are 106 

physiotherapists with experience in stroke, KM has a background in psychology and CF has a 107 

background in control engineering. All authors have knowledge of UL dysfunction as a result 108 

from stroke, have investigated healthcare technologies for UL stroke rehabilitation and were 109 

not naïve to the issues surrounding UL rehabilitation for stroke.  110 

 111 

2.2. Data collection 112 

Qualitative data were generated using semi-structured interviews and focus groups during 113 

July and August 2013. Semi-structured interviews allowed for a comprehensive exploration 114 

of stroke survivor experiences and perspectives (17). Interviews were conducted by EH, 115 

individually with a stroke survivor or with their carer present, at the participant’s home. The 116 

interviewer (EH) used an interview guide to facilitate discussion in the interviews. 117 

Healthcare professionals were interviewed in three focus groups consisting of 6-8 118 

healthcare professionals and one or two researchers (EH and KM). Focus groups allowed for 119 

exploration of the topic through group discussion, and a mixed group of healthcare 120 
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professionals was sought to generate group interaction and facilitate insight regarding 121 

stroke rehabilitation (18).  A separate interview guide (from the stroke participant 122 

interviews) was used to facilitate discussion within the focus groups (see table 2).  123 

 124 

[table 2 about here] 125 

 126 

Informed written consent was taken at the beginning of a session.  Interviews/focus 127 

groups lasted about 1 hour, were audio-recorded and externally transcribed verbatim. The 128 

guides were developed by EH and reviewed by AMH (an experienced researcher in stroke). 129 

KM checked the transcript of the focus group that she attended and clips from each 130 

transcript against the audio recordings to ensure accuracy.  131 

 132 

2.3. Data Analysis 133 

The transcripts were analysed using thematic analysis, and followed the steps set out by 134 

Braun and Clarke (17).  Step 1 involved familiarisation with the data. Step 2 involves 135 

generating codes. Step 3 involves extracting initial themes from the codes. Step 4 involves 136 

reviewing the initial themes. Step 5 involves defining and naming the themes.  To become 137 

familiar with the data, one author (KM) read and re-read the data.  Once KM was familiar 138 

with the data, statements were coded line-by-line.  Initial codes were words or phrases that 139 

encompassed the meaning of the statement (e.g., “discharge”, “go home”).  These initial 140 

codes were then consolidated, and grouped into collections of codes.  From this KM 141 

identified common themes. Two researchers (KM and AMH) then met to review the initial 142 

themes. Through an iterative process, themes and interpretations were refined (see figure 1 143 

for an example of theme formation). The coding process was inductive as no prior themes or 144 

framework was considered and the themes were data driven; however, the data were 145 

explored from an assumption of low participation in UL rehabilitation, in chronic stroke. The 146 
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authors were also mindful of their preconceptions about barriers to UL rehabilitation, 147 

especially in relation to healthcare technologies. The COREQ Guidelines (19) for reporting 148 

qualitative data were used as a quality check.  149 

 150 

3. Results 151 

Characteristics of the two participant groups (stroke survivors and healthcare professionals) 152 

are described in tables 3 and 4. Three main themes, with subthemes, were extracted from 153 

the data: 1. Availability of resources; 2. Healthcare professional-Patient relationship and 3. 154 

Psychosocial Factors (see figure 1).  155 

 156 

[tables 3 and 4 about here] 157 

 158 

3.1. Availability of resources  159 

This theme reflected the practical side of why UL rehabilitation may not take priority for 160 

people who have had a stroke; namely a lack of key resources. There were two subthemes: 161 

Health service resources and Environmental Factors. At the core of this theme was that all 162 

participants felt that with more time and access to resources stroke patients would receive 163 

more UL rehabilitation in the acute stages of stroke and that this could be followed through 164 

from acute to chronic stages of stroke. 165 

 166 

Health service resources reflected the pressures and priorities around the provision of 167 

rehabilitation in hospital.  A major part of this subtheme was the targets around discharge 168 

from hospital. Discharge pressures and priorities came from the healthcare service, as well 169 

as from patients wanting to return home.  170 

It’s just purely because of the acute pressures. It’s purely because in the last 5 years 171 

the NHS has changed so much that the goal of therapy is to get the patient home as 172 



 8 

quick as possible. So even two years ago from an OT perspective you would have 173 

targeted the arm in stroke a lot more. Our time now is going on to equipment for 174 

discharge planning and getting the people that can get out.  Focus Group 2 175 

Both stroke participants and healthcare professionals acknowledged that lower limb activity 176 

was the priority in the early days following stroke so that the patients would meet discharge 177 

requirements.  178 

I do think that they focused more on getting me on my feet and moving around on 179 

my feet, because to me, that was something I had to do in order to get -- well, 180 

literally walk out of hospital.  Not that I was walking home, but you know what I 181 

mean. Participant 3 182 

There was also a sense that regaining lower limb function allowed more practical tasks, such 183 

as toileting, to be achieved.   184 

The time pressure felt by healthcare professionals was also discussed in relation to 185 

the amount of time that they had available to see each patient. Although healthcare 186 

professionals stated that they had 45 minutes with each patient, not all of this time was 187 

spent undertaking therapy but administration tasks too.  These issues were also echoed by 188 

the stroke survivors.  189 

Participants also commented that the UL is viewed as more complicated than the 190 

lower limb.  Consequently, it was felt that more time and specialist therapy was required to 191 

provide effective UL rehabilitation. Healthcare professionals also commented that the 192 

therapist working with the patient needed to have a greater degree of skill, and so UL 193 

rehabilitation could not always be delegated to care assistants and rehabilitation assistants.   194 

 195 

Environmental Factors. The second subtheme to incorporate resource limitations spanned 196 

acute to chronic stages of stroke.  They included external factors such as on-going therapy 197 

costs, availability of assistive technologies and access to support.  More intensive UL 198 
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rehabilitation was received in private settings; however, these were expensive to sustain.  199 

Advances in technology have meant that there are more assistive devices available for 200 

stroke rehabilitation.  However, many healthcare professionals and stroke survivors felt that 201 

they could not engage with these technologies in a clinical setting or at home due to time 202 

and cost.  203 

And the other thing there’s a lot of things out there for the arm that aren’t in the 204 

NHS.  It’s very difficult for us to get them for our patients because there’s a cost 205 

involved. […] Focus Group 3 206 

Some stroke survivors felt constrained because they could not practice UL tasks without help 207 

from a carer because of the heaviness of the arm or difficulty in achieving the correct 208 

positions.  209 

I presume that it's because it's been lack of use overall and probably lack of 210 

consistent stretching with the help of somebody who isn't necessarily there all the 211 

time. Participant 5 212 

Healthcare professionals further indicated that, whilst family members and carers of stroke 213 

survivors were willing to help, the intensity of the exercise was still not always achieved. 214 

However, it was acknowledged that responsibility for rehabilitation should not fall to the 215 

family, especially in the acute stages of stroke.  216 

 217 

3.2. Healthcare professional – Patient Relationship 218 

This theme encompassed the bond that develops between a healthcare professional and a 219 

patient, and how this can affect the rehabilitation process.  There were two subthemes 220 

within this theme: Communication between healthcare professionals and patients; and 221 

Patient Education. The rapport between the healthcare professional and patient was a 222 

central component to each of these subthemes, and both healthcare professionals and 223 
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stroke survivors commented on how this rapport could have a major influence on 224 

rehabilitation, both in terms of engagement and effort. 225 

 226 

Communication between healthcare professionals and patients.  This subtheme related to 227 

how information was conveyed to patients by the healthcare professionals. Stroke survivors 228 

felt some of the healthcare professionals that they saw had very low expectations for their 229 

UL recovery.  This was seen as negative communication and stroke survivors felt that this 230 

often limited their possibilities for receiving UL rehabilitation, as well as impacting on their 231 

motivation. 232 

Yes because I feel that I went to a -- some sort of meeting was arranged for me with 233 

several physiotherapists and my consultant at the meeting and umm at the end of 234 

the meeting they said well lots of people manage with just one arm so you'll have to 235 

get on and manage with just one arm. Participant 5 236 

The stroke survivors also indicated that they felt that there was sometimes inconsistency 237 

between different healthcare professional providers and in what information the healthcare 238 

professionals told the patient compared to the carer/family.  This led to confusion over what 239 

activities they should or should not be undertaking, and often resulted in no activity.  240 

[Name] was told, the physio said, “you are not to wheel yourself to the loo”. 241 

Participant 6 carer 242 

That’s right, because of the tone.  Participant 6 243 

The nurses were insisting, she did learn, she did wheel herself to the loo. So you got 244 

two conflicting views.. […]. Participant 6 carer 245 

 246 

Patient Education. Both healthcare professionals and participants understood the 247 

importance of education in engaging participants in UL rehabilitation.  The healthcare 248 

professionals indicated that they tried to educate participants about the UL by providing 249 
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information and exercise sheets. However, they also acknowledged that they found 250 

delivering education difficult.   251 

And if you educate them about why, that’s the approach I find really helps if you 252 

explain the pathways and how they can understand if they repeat and do this is 253 

going to have an impact, people do seem to take it on board. Focus Group 3 254 

Healthcare professionals were very aware that their language and actions could affect 255 

engagement in UL activity and tried hard to encourage their patients to engage in self-256 

directed UL activity; however, this was not always followed through with hands-on 257 

examples.  258 

Especially if someone is learning something if they can start it off in their more 259 

supported environment with staff there all the time and then be able to take it home 260 

then you’ve got that consistency. Focus Group 1 261 

 262 

3.3. Psychosocial factors 263 

Psychosocial factors related to the cognitive and psychological aspects of stroke that could 264 

impact on a person’s ability to undertake UL rehabilitation. There were three main 265 

subthemes within psychosocial factors: The Role of Motivation; Co-morbid impairments and 266 

The Role of Acceptance.  267 

 268 

The Role of Motivation.  This subtheme reflected the facilitators and barriers that underpin a 269 

person’s willingness and drive to engage in UL rehabilitation. The factors affecting 270 

motivation to undertake UL rehabilitation encompassed a breadth of data.  It reflected 271 

participants’ understanding that recovery was not something that was just going to happen, 272 

and that it required both physical and mental effort.  273 

 It also demonstrated stroke survivor’s knowledge about recovery and the 274 

importance of using their UL every day.  This was discussed within the context of them 275 
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undertaking more therapy, and in using the UL in more activities of daily living. However, no 276 

matter how driven some people were, finding the motivation to engage in UL rehabilitation 277 

was difficult: “I've always been very competitive and motivated and determined, but it's hard 278 

just to keep going” (Participant 2). Furthermore fatigue and mental well-being issues often 279 

compounded this.  280 

 Stroke survivors also spoke about frustration as another reason for why they tended 281 

to shy away from using their more impaired UL.  The frustration was such that the stroke 282 

survivors expressed that they would rather use their less impaired arm or compensate in 283 

another way, rather than struggle and feel the frustration of not being able to use their 284 

more impaired arm properly, “Ease of use I suppose just achieving what you want to achieve 285 

that you don’t spend hours getting frustrated so you’ll just take the easiest route.” 286 

(Participant 4). 287 

Although much of the discussion around motivational factors emphasised barriers to 288 

motivation, there were also factors that had a positive influence on motivation to engage in 289 

UL rehabilitation.  For example, continuation with UL activity was more likely if they saw 290 

change in their UL function, and that even the smallest of changes, either in their own ability 291 

or in someone else could produce significant benefits, “Oh yes, to see your arm moving as 292 

you'd expect it to move, it's absolutely brilliant” (Participant 5). This was also echoed by the 293 

healthcare professionals.  They acknowledged that one reason that they enjoyed working 294 

with the lower limb over the UL was because of their desire to see results, and that they felt 295 

that they would be more likely to see a result in the lower limb.   296 

I think there’s an element of you shy away from what you feel you cannot solve and 297 

because I haven’t got the intensity of resources, I will work on the things I think I can 298 

do and change and if I haven’t got a solution for somebody’s arm, I think 299 

subconsciously you shy away from it a little bit unless the patient was going -- this 300 

bit. Focus Group 3 301 
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Incorporating meaningful tasks into rehabilitation exercises also had similar benefits, with 302 

both participant groups commenting on this.  303 

 304 

Co-morbid impairments.  In this subtheme, both participant groups indicated that cognitive, 305 

visual and sensation impairments that can be experienced following stroke can have a big 306 

effect on UL rehabilitation. From the healthcare professional perspective, there was 307 

discussion around the importance of being aware of these other impairments, so that the 308 

patients were treated in the most appropriate way to help them understand the 309 

rehabilitation process.  In contrast, for the stroke survivors, many reflected on how easy it 310 

was to forget to do UL activity because their awareness of the UL was greatly diminished, be 311 

that due to sensation impairments, visual deficits or cognitive impairments, such as visual 312 

neglect or concentration.  313 

I think part of the problem, I've got the strength to get it there and I think I probably 314 

have got the strength to hold it there, but part of the problem is, as soon as I get it 315 

there and I concentrate in getting it there, and I concentrate on, oh, it's there, that's 316 

great.  And then I look to get the peg, I forget about the left arm and it just goes, 317 

because as soon as I'm not looking at it, I forget what I've got to do with it and the 318 

concentration goes, which I think is partially my concentration.  Participant 3 319 

 320 

I know that I should spend all my life -- when I'm watching television or something 321 

like that, doing that [using the UL], but unfortunately it doesn't always come to mind 322 

and days fly by and when it's doing that, it's [the arm] just sitting there. Participant 323 

5. 324 

 325 

The Role of Acceptance. In contrast to the negative feelings of frustration and anger, there 326 

was also talk of acceptance, and this seemed to contribute significantly to UL non-use.  Some 327 
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stroke survivors commented that it had got to a point where they now accepted that 328 

function was not going to significantly improve and so they no longer viewed that arm as a 329 

functioning limb.   330 

I’m happy but I have got my head round the fact that I’m one sided. It’s reflected in 331 

how I see- my sense of gravity is no longer where it should be because this bit has 332 

gone. I suppose part of me has just lost that part of my body. Participant 7 333 

The fact that stroke survivors can compensate for UL dysfunction with the other limb or by 334 

doing the movement in an abnormal way was also acknowledged: “The people think if they 335 

can do something with one hand, they just think ah well I’ll just do it with that hand to 336 

compensate (Focus Group 2)”.  Healthcare professionals further qualified that it was easier 337 

to compensate with the UL than the lower limb for everyday tasks. Both participant groups 338 

also emphasised that acceptance and learned non-use was more likely to occur if the more 339 

impaired UL was the person’s non-dominant hand.  340 

 341 

4. Discussion  342 

The aim of this study was to examine what factors affect UL use and rehabilitation post-343 

stroke from the perspectives of healthcare professionals and stroke survivors. Three main 344 

themes were extracted from the data.  These indicated availability of resources, therapist-345 

patient relationship and psychosocial factors were key factors to affect engagement in UL 346 

rehabilitation. A key message drawn from the data was that positive UL rehabilitation 347 

behaviours are not always established early post-stroke and in turn this contributes to a lack 348 

of engagement in UL rehabilitation throughout the stroke recovery.  The main themes were 349 

all discussed by both participant groups, and the inclusion of healthcare professional 350 

perspectives added greater insight to current understanding about low engagement in UL 351 

rehabilitation. 352 
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The themes of availability of resources and healthcare professional-patient 353 

relationship related mainly to the early stages of rehabilitation post-stroke, although for 354 

stroke survivors environmental factors also continued into later stages of stroke. It was 355 

indicated that, due to resource pressures and a lack of consistent communication and 356 

education, appropriate UL rehabilitation behaviours (e.g., engaging in daily UL activity and 357 

integrating the UL into everyday tasks) are not established in the early stages post-stroke. 358 

The third theme, psychosocial factors, related more to later stages post-stroke and the 359 

cognitive and psychological factors that contribute to reduced engagement with UL 360 

rehabilitation. 361 

 The sense of urgency for being discharged from hospital was a key factor discussed 362 

by both participant groups. Current clinical practice favours early supported discharge and 363 

indicates that for this to occur, patients are required to transfer and walk (3, 20). In order to 364 

achieve this, the focus of rehabilitation is on the lower limb rather than the UL (11, 12).  365 

Thus, both of our participant groups seemed to indicate that from early post-stroke, the 366 

message that patients receive is that UL rehabilitation is not a priority (compared to the 367 

lower limb). 368 

Barker and Brauer (2005; 14) reported that stroke survivors felt that the UL was 369 

neglected in the early days post-stroke, and this was despite the known benefits of intensity 370 

and repetition of exercise. More recently, Lang et al. (2009; 9) also reported a bias in 371 

rehabilitation sessions towards healthcare professionals supporting more functional activity 372 

for the lower limb compared to UL. The current data are, therefore, consistent with other 373 

reported stroke survivor perspectives and healthcare practice. Incorporating healthcare 374 

professional perspectives not only supports themes drawn from purely stroke survivor 375 

perspectives but provides further insight into why this may occur. For example, the 376 

healthcare professionals in this study expressed an interest in providing therapy in which 377 

they, as professionals, would see change.  They indicated that it was easier to achieve better 378 
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results for the lower limb and so were more motivated to work on the lower limb in their 379 

therapy sessions.  Previously the motivation to see change has only been discussed from the 380 

stroke survivor perspective. 381 

In line with Jones et al (21), the current data show that the interactions between a 382 

stroke survivor and healthcare professional was very important, especially early post-stroke.  383 

However stroke survivors expressed this more in terms of communication and how 384 

information was conveyed to and perceived by the stroke survivors, whereas the healthcare 385 

professionals framed this relationship in an education context. Linked to patient education 386 

was healthcare professional’s awareness of a patient’s comorbid impairments in the early 387 

stages post-stroke, so they could treat (and educate) the patient in the most effective way.  388 

By contrast, stroke survivors discussed comorbid impairments in relation to everyday activity 389 

in the later stages post-stroke.   390 

Eliciting behaviour change can be a difficult challenge, especially if patient factors 391 

such as motivation, frustration or depression are apparent (22).  This study confirms 392 

psychosocial factors were major facilitators and barriers to undertaking UL activity (13, 15, 393 

16, 23).  It is becoming clearer that recovery is not limited to a certain time frame, and some 394 

stroke survivors are observing motor improvements many years post-stroke (24, 25).  395 

Addressing some of the psychosocial barriers to motivation, such as depression, and 396 

establishing good UL rehabilitation behaviour in the early stages of stroke may help to 397 

increase and maintain engagement in UL rehabilitation throughout post-stroke.  398 

  This study was a secondary analysis of data collected for a different purpose.  399 

Although the data provided some new insights into factors affecting engagement with UL 400 

activity, a more in-depth interview schedule may provide greater depth and understanding 401 

on this topic.  The use of a purposeful and self-selecting participant sample may have 402 

introduced recall bias (participants were at least 5 years post-stroke) and social acceptability 403 

bias (due to the existing relationship between interviewer and participants). In addition, 404 
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participants were not given the opportunity to comment on transcripts or findings, as 405 

recommended by COREQ (19).  The authors also explored the data from the assumption that 406 

there is low participation in UL rehabilitation, in chronic stroke survivors which may have 407 

affected interpretations. Nevertheless, this paper provides a solid foundation from which 408 

researchers and clinicians can start to understand how behaviours surrounding UL 409 

rehabilitation develop and evolve.  410 

In conclusion, through exploring both stroke survivor and healthcare professional 411 

perspectives, the study adds to current understanding of low engagement in UL 412 

rehabilitation in the chronic stages of stroke. The findings indicate that stroke survivors and 413 

healthcare professionals have very similar understandings of barriers to UL activity and 414 

highlight little change over the last decade with respect to these issues.  Healthcare 415 

professional-patient interactions were identified as key factors in establishing positive 416 

perceptions of UL rehabilitation. To address this, stroke teams require more time and 417 

resources for targeting UL rehabilitation. Establishing positive behaviours towards UL 418 

rehabilitation from an early stage post-stroke may facilitate engagement with UL 419 

rehabilitation behaviours throughout the recovery process. 420 

  421 
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Table 1. Inclusion/exclusion criteria for stroke survivors and healthcare professionals. 489 

Stroke survivors Healthcare professionals 

Aged 18 or over and be able to provide 

written informed consent 

Aged 18 or over and be able to provide 

written informed consent 

Sustained a stroke at least 6 months prior 

and so in chronic stage of stroke recovery 

Involved in the provision of stroke 

rehabilitation (e.g., physiotherapist, 

occupational therapist, speech therapist) 

Experience difficulty in using their upper 

limb 

Provide stroke rehabilitation either in the 

clinical setting or community environment 

(including home) 

Demonstrates some volitional activity in 

the wrist and hand (assessed by a EH, a 

physiotherapist) 

Have had experience of providing 

rehabilitation to stroke survivors for a 

minimum of two years 

 490 

  491 
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Table 2. Topics in the interview and focus group guides 492 

Interview topics for stroke survivors Focus group topics for healthcare professionals 

How things have been since their stroke Why they think arm dysfunction is so significant 

What are their main problems with using the 

arm  

What rehabilitation devices they have used with 

patients and at what stage these are most useful 

Reflection on what tasks they find difficult, What are the main opportunities for using 

assistive technology with the arm for patients 

What arm exercise programmes they have used.   What are the advantages or disadvantages in 

using assistive technology with the arm 

What arm rehabilitation devices they have used.    

 493 

  494 
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Table 3. Stroke participant characteristics 495 

Group Stroke survivor 

Number of Participants 
(female:male) 

3:5 

Age 
(Average years (SD), range) 

57.6 (11.89), 
44-78 years 

Years post-stroke 
(Average years (SD), range) 

7y 7m 9 (2y 5m), 
5 – 11y 3 months 

Side of paresis (left:right) 6:2 
 496 

  497 
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Table 4. Healthcare professional participant characteristics. 498 

Group Focus Group 1 Focus Group 2 Focus Group 3 

Number of 
Participants:(female:male) 

7:0 8:0 6:0 

Profession 5 PT; 2 OT 4 PT; 4 OT 2 PT; 2 OT; 2 
RA 

Experience in stroke: 
(Average years (SD), 
range) 

14.71 (4.96), 
7-22 

11.75 (5.78), 
(3-19) 

13.33 (6.65), 
(3-23) 

Stage of rehabilitation 
involved in 

Chronic (4); 
subacute and 
chronic (2); acute 
and chronic (1) 

Acute/sub-
acute (8) 

Sub-acute and 
chronic (6) 

Private or NHS worker Private (4); 
Private and 
charity (1); NHS 
and Private (1); 
Private and social 
services (1) 

NHS (8) NHS (6) 

Where the majority of 
their rehabilitation take 
place 

Community (6); 
Out patient 
clinics and 
community (1) 

Acute Trust (8) Community (6) 

Note. PT = physiotherapist; OT = occupational therapist; RA = rehabilitation assistant 499 

 500 

  501 
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 502 

Figure 1.  Diagram to show theme formation.  503 
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