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Editor 
Topics in Stroke Rehabilitation 
29th March 2017 
 

Dear editors 

Please find attached our scoping review titled: 

Inequities in access to inpatient rehabilitation after stroke: an international scoping review. 

This scoping review presents data from around the globe regarding the variations in 

recommendations regarding rehabilitation for people with stroke and variations regarding access to 

post-stroke inpatient rehabilitation services. We believe it is important to highlight that there is 

evidence that people with stroke benefit from rehabilitation, but this is not consistently 

recommended for, nor provided to, people with stroke. 

An earlier version of this review was presented at the Asia Pacific Stroke Conference in Brisbane 

Australia in July 2016, and generated lively discussion. We believe it will generate further comment, 

interest and citations when it is published. The paper has not been submitted elsewhere.  

All authors have read and approved the submitted manuscript, the manuscript has not been 

submitted elsewhere nor published elsewhere in whole or in part, except as an abstract (Asia Pacific 

Stroke Conference 2016).  

Sincerely,  

Elizabeth Lynch (Corresponding author) 

On behalf of co-authors Dominique Cadilhac, Julie Luker, Susan Hillier 
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Abstract 7 

Background   8 

Inequities in accessing inpatient rehabilitation after stroke have been reported in many 9 

countries and impact on patient outcomes.   10 

Objective  11 

To explore variation in international recommendations regarding which patients should 12 

receive inpatient rehabilitation after stroke and to describe reported access to rehabilitation. 13 

Methods 14 

A scoping review was conducted to identify clinical guidelines with recommendations 15 

regarding which patients should access inpatient rehabilitation after stroke, and data 16 

regarding the proportion of patients accessing stroke rehabilitation. Four bibliographic 17 

databases and grey literature were searched. 18 

Results 19 

Twenty-nine documents were included. Selection criteria for post-acute inpatient 20 

rehabilitation were identified for 15 countries or regions and summary data on the proportion 21 

of patients receiving inpatient rehabilitation were identified for 14 countries.  22 

In Australia, New Zealand and United Kingdom it is recommended that that all patients with 23 

stroke symptoms should access rehabilitation, whereas guidelines from the United States, 24 

Canada and Europe did not consistently recommend rehabilitation for people with severe 25 

stroke. Access to inpatient rehabilitation ranged from 13% in Sweden to 57% in Israel. 26 

Differences in availability of early supported discharge/home rehabilitation programs and 27 

variations in reporting methods may influence the ability to reliably compare access to 28 

rehabilitation between regions. 29 

Conclusion 30 
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Recommendations regarding which patients with moderate and severe strokes should access 31 

ongoing rehabilitation are inconsistent. Clinical practice guidelines from different countries 32 

regarding post-stroke rehabilitation do not always reflect the evidence regarding the likely 33 

benefits to people with stroke.  Inequity in access to rehabilitation after stroke is an 34 

international issue. 35 

 36 

 37 
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Introduction 40 

The global incidence of stroke is great, and is increasing.1  Approximately one third of people 41 

who survive their stroke will have ongoing disability, and the global burden of disease from 42 

stroke is steadily growing.1 The best available therapy for addressing disability which persists 43 

beyond the first few days post-stroke is rehabilitation,2 which has been described as a bundle 44 

of interventions which are directed towards “enabling a person with impairment to reach their 45 

optional physical, cognitive, emotional, communicative and/or social functional level”.3, p460   46 

Summaries from international datasets provide evidence that the median length of stay in an 47 

acute hospital for a patient with stroke in many countries is less than a week (median 4 days 48 

in USA, 5 days in Australia and New Zealand, 7 days in Canada and UK).4-8  Therefore, 49 

patients who require ongoing rehabilitation beyond the first week of stroke must be 50 

transferred to a rehabilitation service. Rehabilitation can be provided in an inpatient facility, 51 

in a person’s home, or in an outpatient, day hospital or community clinic. Coordinated 52 

rehabilitation in the home environment is more effective than inpatient rehabilitation for 53 

reducing death or dependency for people with mild or moderate disability following stroke9. 54 

Inpatient rehabilitation programs tend to be provided to patients with more severe activity 55 

limitations10 who cannot be discharged home directly from the acute hospital. However, 56 

inequities in access to inpatient rehabilitation after stroke have been reported in many 57 

countries including Australia,11 Israel,12 Ireland,13 Sweden,14 United Kingdom (UK)15 and the 58 

United States of America (USA).16 Further, differing rationale and criteria for acceptance into 59 

inpatient rehabilitation programs between UK, Belgium, Germany and Switzerland have been 60 

highlighted.17.  61 

Rehabilitation after stroke can improve a patient’s motor function18, speech and language 62 

function19, swallow function20 and upper limb function.21 Rehabilitation can also increase a 63 
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person’s ability to manage activities of daily living,22 and  urinary incontinence23. There is 64 

evidence that rehabilitation after stroke is beneficial for people with cognitive deficits24 and 65 

people with severe stroke.25  No literature has been identified where particular cohort(s) of 66 

patients have been shown to NOT improve their functional ability with rehabilitation. 67 

Therefore, when it comes to people with moderate and severe stroke, the Stroke Unit Trialists 68 

Collaboration have specifically stated that there are no firm grounds for restricting access to 69 

inpatient stroke rehabilitation based on a person’s age, sex, stroke severity or stroke type.  70 

The aim of this review was to explore access to inpatient rehabilitation after stroke on an 71 

international level. Of interest were recommendations included in clinical practice guidelines 72 

from government agencies or peak national stroke organisations regarding access to inpatient 73 

rehabilitation for people with stroke. In addition, data on access to inpatient rehabilitation 74 

services were also considered to be important. 75 

The research questions were:  76 

 What criteria are recommended in clinical guidelines from different countries to 77 

determine whether inpatient rehabilitation is suitable for a person with stroke? 78 

 What proportion of patients with stroke access inpatient rehabilitation in different 79 

countries? 80 

Methods 81 

A scoping review was undertaken to synthesise the evidence regarding access to inpatient 82 

rehabilitation. Scoping reviews are recommended for clarifying key concepts and providing 83 

overviews of specific topics, which have not previously been reviewed.26  84 
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Data sources 85 

The search strategy was developed with support from an academic librarian. A computerised 86 

search was conducted by a single reviewer (X) of Scopus, CINAHL, Pubmed and Embase 87 

databases, from 2010 to July 2016, using a combination of the terms ‘stroke’, ‘rehabilitation’, 88 

‘patient selection’, ‘critical pathways’, ‘clinical practice guideline’ and ‘access’. In addition, 89 

the names of individual stroke registries identified in a recent systematic review27 were 90 

entered as search terms. 91 

Grey literature was identified through searching websites including the Internet Stroke 92 

Center28 and the Inventory of International Stroke-Related Best Practice Guidelines29 and 93 

searching Google with terms ‘stroke guideline’, ‘stroke audit’ and the names of the individual 94 

stroke registries. 95 

Reference lists of all identified sources were examined for additional relevant literature.  96 

Literature selection 97 

Inclusion criteria were that the literature or data were available in English, and contained 98 

recommendations regarding which patients with stroke should receive inpatient rehabilitation 99 

or summary data regarding the proportion of patients who accessed inpatient stroke 100 

rehabilitation.  101 

One author (X) examined titles and abstracts against the inclusion criteria. Following removal 102 

of duplicates, full text articles were obtained for a detailed assessment to determine 103 

eligibility. When multiple clinical practice guidelines were identified for the same country for 104 

different professional bodies, all guidelines were reviewed. When author X was unable to 105 

identify recommended criteria for inpatient rehabilitation from clinical practice guidelines, a 106 

second reviewer (Y) reviewed the full-text guideline. When multiple studies regarding access 107 

to rehabilitation were available for the same country or region, two reviewers (X and Y) 108 
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independently selected the study which reported on the larger, more recent, or more 109 

comprehensive (i.e. included all stroke subtypes) dataset. Reports were excluded when data 110 

about inpatient rehabilitation could not be separated from the initial acute hospital admission 111 

data (acute medical assessment, management and stabilisation) or from community/outpatient 112 

rehabilitation data. 113 

If further details were required, one author (X) contacted the corresponding author. 114 

Data extraction 115 

Clinical guidelines  116 

One author (X) copied text verbatim regarding inpatient rehabilitation selection criteria.  117 

Access to inpatient rehabilitation 118 

One author (X) extracted data regarding the number of patients with stroke, the number of 119 

patients who were discharged alive, and the percentage of stroke survivors who were 120 

discharged to inpatient rehabilitation. This sometimes required the author to perform simple 121 

calculations (for instance when the proportion of patients who accessed inpatient 122 

rehabilitation was presented per patients admitted with stroke rather than per patients 123 

discharged alive).  Extracted data were checked by a second author (Y). All authors 124 

considered the included articles for their relevance and to ensure no major report/publication 125 

had been missed. 126 

Results 127 

The database search yielded 1741 titles and abstracts, of which 18 articles were retained for 128 

the review. The grey literature search identified 11 items that were included in the review.  129 

Figure 1 presents the process for identification of the included studies. Details of the 31 items 130 

that were eligible but not included (larger or more recent data regarding access to 131 
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rehabilitation available, more recent guideline available or affiliated report of included 132 

guideline or audit publication) are presented in Appendix 1. 133 

Clinical guidelines regarding access to inpatient rehabilitation  134 

Fifteen clinical guidelines or pathways regarding which patients with stroke should access 135 

inpatient rehabilitation were identified, and are presented in Table 1. Twenty-two clinical 136 

guidelines were identified that did not present a definition regarding which patients should 137 

access rehabilitation. Clinical guidelines from Spain30 (2009) and UK31 (2012) had been 138 

updated in 2011 and 2016 respectively, but the new guidelines did not include reference to 139 

criteria for inpatient rehabilitation so the earlier versions were  retained for the review. 140 

Guidelines from nine countries recommended that inpatient rehabilitation be provided to 141 

people with rehabilitation needs that could not be met in the acute stroke unit (Australia,32 142 

New Zealand33), people with ongoing disability or rehabilitation needs after stroke (Ireland,34 143 

Japan,35 United Kingdom, UK31), people with more severe impairments or multiple medical 144 

comorbidities (France36 Croatia37) people who required input from 2 or more professional 145 

disciplines (South Africa38),  or people with mild, moderate or severe stroke (Philippines,39 146 

Singapore40).  The South African guidelines included the caveat that while inpatient 147 

rehabilitation was recommended for people with stroke, there were insufficient stroke 148 

rehabilitation services available in South Africa. 149 

Guidelines from Europe, USA, Canada and Spain included some reservations regarding 150 

access to rehabilitation for people with severe stroke. In order to access inpatient 151 

rehabilitation in Canada, patients must demonstrate the potential to return to premorbid or 152 

baseline functioning or to increase post-stroke functional level3; in USA, patients must be 153 

expected to improve significantly and be discharged to the community;41 and in Spain 154 

rehabilitation was not deemed suitable for people with severe strokes with poor recovery 155 

prognoses.30 No definitive criteria were recommended to determine a person’s prognosis. 156 
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European guidelines state that there is limited evidence to guide therapy provision for people 157 

with severe stroke.42 158 

Access to rehabilitation 159 

Data regarding proportions of people with stroke who accessed inpatient rehabilitation were 160 

identified for 14 countries, which were all identified as high income countries by the World 161 

Bank.43  These results are presented in Table 2. The sample sizes ranged from 509 in 162 

Switzerland to 738 459 in USA.  Stroke rehabilitation services were reported to be scarce or 163 

unavailable in low-income countries38, 44 The proportion of stroke survivors who accessed 164 

inpatient rehabilitation ranged between 13.4% in Sweden (where an additional 10.7% of 165 

patients accessed rehabilitation at home)45 to 56.5% in Israel.46 In the majority of countries, 166 

data were collected from records written by hospital personnel.4-6, 45, 47-54 Data were collected 167 

via surveys of carers or people with stroke in Switzerland and Israel.46, 55   168 

Discussion 169 

The World Stroke organisation recommends that “all patients with acute stroke should have 170 

an initial functional assessment to determine rehabilitation needs and receive an 171 

individualised rehabilitation plan”56, p4 However, it seems that individualised rehabilitation 172 

plans are not consistently being delivered to all people with moderate and severe stroke given 173 

the marked and unexplained variation in inpatient stroke rehabilitation provision. For 174 

instance, the difference in the proportion of people accessing inpatient rehabilitation in 175 

Sweden compared to Denmark (13.4% of stroke survivors compared to 47.9% respectively) 176 

is not clearly explained by differences in length of stay in acute stroke units (mean length of 177 

stay 15 days in Sweden, 12 days in Denmark)45, 47 or home rehabilitation service availability. 178 

There is the possibility that factors unrelated to patients with stroke (such as availability of 179 

services, insurance models and coverage) influence access to inpatient rehabilitation.  180 
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In order to compare “like” services, our review only included data or recommendations 181 

regarding post-acute inpatient rehabilitation. Access to rehabilitation was rarely reported as 182 

the primary outcome measure, and different researchers reported data from varying patient 183 

cohorts over differing time periods. Further, different countries report rehabilitation 184 

differently. We did not include data from the UK national (SSNAP) audit8 or the Austrian 185 

Stroke Unit registry audit 57 because inpatient rehabilitation could not be separated from 186 

acute or ambulatory services respectively.  We did not include access to home or community 187 

rehabilitation, so our findings are most relevant for people with moderate or severe stroke, 188 

who usually require inpatient rehabilitation services.    189 

International guideline developers and researchers recommend that clinical practice 190 

guidelines should be informed by systematically reviewing the evidence and seeking input 191 

from experts to assess the benefits and harms of alternative care options.58 Concerns arise 192 

when recommendations included in guidelines are not aligned with evidence for best patient 193 

outcomes. This can occur when there is a lack of available evidence, when evidence is 194 

misinterpreted by guideline developers, or when guideline development is influenced by 195 

factors other than patient benefit, such as the need to control healthcare costs.59 In the case of 196 

stroke, it is concerning that 4 guidelines include recommendations that inpatient rehabilitation 197 

should not routinely be provided to people with severe stroke guidelines. It is also concerning 198 

that some comprehensively developed guidelines (such as those developed by Scottish 199 

Intercollegiate Guideline Network)60 do not include specific recommendations regarding who 200 

should access inpatient rehabilitation after the initial acute hospital stay, or that 201 

recommendations regarding who should access inpatient rehabilitation were not retained 202 

when stroke guidelines in Spain and the UK were updated.  203 

Anticipated discharge destination is recommended for use as a criterion for inpatient 204 

rehabilitation suitability by insurers in the USA41, and is commonly used to determine 205 
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rehabilitation suitability by Australian clinicians working in acute stroke units.61 Clinicians 206 

have reported not prioritising or providing therapy during the acute stroke unit stay to patients 207 

who are anticipated to be discharged to residential care, with this decision being made within 208 

the first few days after stroke.62 When clinicians consider the primary benefit from 209 

rehabilitation to be discharge destination, patients with severe stroke or cognitive impairment 210 

are often not provided with a trial of rehabilitation in acute or post-acute settings, and instead 211 

are recipients of “therapeutic nihilism” under the assumption that rehabilitation would be of 212 

no benefit.63 This view is not supported by evidence. When inpatient rehabilitation is 213 

provided to people with severe stroke, there are significant reductions in mortality,25 214 

significant improvements in function64 and significant decreases in the proportion of people 215 

who are discharged to residential care.64 Further, evidence is emerging that money spent on 216 

provision of rehabilitation for people with very severe stroke is likely to be a good investment 217 

on purely financial terms.65 Rehabilitation for people with very severe stroke has been shown 218 

to result in reduced dependency and ongoing care costs; the time to offset the cost of inpatient 219 

rehabilitation is significantly less in more dependent patients.65   220 

When guidelines do not routinely include recommendations for rehabilitation for all patients 221 

with stroke who are likely to benefit, patients, families and clinicians have little recourse to 222 

advocate for better rehabilitation services.  Further, when guidelines are already being limited 223 

by non-evidence-based criteria, inequities can be compounded by clinicians short-circuiting 224 

best practice. If experts and policy makers in stroke care are not advocating for best evidence-225 

based care for patients with stroke, it is unclear who will. 226 

Summary 227 

Stroke guidelines differ around the world regarding which patients with moderate or severe 228 

strokes should access inpatient rehabilitation. The majority of clinical guidelines 229 

recommended that all patients with moderate and severe stroke should access inpatient 230 
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rehabilitation, whereas two guidelines included recommendations that only patients likely to 231 

be discharged to the community were eligible. Inpatient rehabilitation in low-income 232 

countries is poorly reported and is likely to be scarce or non-existent. The proportion of 233 

patients accessing inpatient rehabilitation varies across high-income countries, suggesting 234 

inequities in access to rehabilitation that are not explained by clinical guidelines or 235 

availability of rehabilitation services.  236 
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Table 1. Published recommendations regarding access to inpatient rehabilitation  

Country or region Published recommendations regarding access to inpatient rehabilitation 

Recommendation for unconditional access to inpatient rehabilitation 

Australia32 All patient types benefit from rehabilitation. Inpatient rehabilitation should be organized if Acute Stroke Unit unable to 

meet the rehabilitation requirements of person with stroke  

Croatia37 Patients who have more severe impairments or multiple medical comorbidities… are best managed in a subacute 

rehabilitation unit or should be admitted to a specialized rehabilitation hospital. 

Ireland34 All stroke patients who need rehabilitation should be referred to a specialist team on a geographically defined unit after 

admission to acute care: this may be integrated with the acute elements of the stroke unit 

France36 All stroke patients who need rehabilitation should be referred to a specialist team on a geographically defined unit after 

admission to acute care: this may be integrated with the acute elements of the stroke unit 

Japan35 For patients with residual impairment in multiple areas such as movement, self-care, swallowing, communication and 

cognition, it is recommended to carry out (inpatient rehabilitation) after the acute hospitalization  

New Zealand33 All people with stroke benefit from rehabilitation, probably more so those who are severely affected by stroke. If the 

Acute Stroke Unit services are unable to provide necessary ongoing rehabilitation… then rehabilitation …ideally on a 

stroke rehabilitation unit needs to be … organized  

Philippines39 Inpatient rehabilitation is indicated for people with mild moderate and severe strokes  

Singapore40 Stroke patients should  receive organized inpatient multidisciplinary rehabilitation, early after stroke 

United Kingdom31 People with disability after stroke should receive rehabilitation in a dedicated stroke inpatient unit  
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South Africa38 Where patients require 3 modalities of intervention, or where patients are unable to transfer independently, inpatient 

rehabilitation is justified 

Recommendation includes caution or exclusion criterion for access to inpatient rehabilitation for patients with severe stroke 

Canada3 Patients must demonstrate by their post-stroke progress the potential to return to premorbid/baseline functioning or to 

increase post-stroke functional level with participation in rehabilitation program. To be eligible for rehabilitation, 

patients must demonstrate at least a minimum level of function, including having stamina to participate in the program, 

ability to follow 1-stage commands and sufficient attention, memory and insight to progress with rehabilitation.   

Europe42 It is recommended that rehabilitation be considered for all stroke patients, but there is limited evidence to guide 

appropriate treatment for the most severely disabled  

Spain30 Patients who have … suffered a serious stroke with major functional impairment or are very dependent for ADL, with 

an unfavourable recovery prognosis are not candidates for rehabilitation.  

United States of 

America41 

Medicare (Centers for Medicare & Medicaid Services) regulations specify that admission to inpatient rehabilitation 

facilities should be limited to patients for whom significant improvement is expected within a reasonable length of time 

and who are likely to return to a community setting (rather than being transferred to another setting such as a Skilled 

Nursing Facility or long-term care facility). 
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Table 2. Access to inpatient rehabilitation  

Country Year(s) data 

collected 

Total N admitted 

with stroke 

Total N 

discharged 

alive 

Proportions of stroke survivors accessed 

inpatient rehabilitation following discharge 

from hospital 

Australia13 2013 3741 3289 30.5%  

Canada51 (Ontario) 2014-2015 14287 12604 35%  

Denmark47 (Aarhus county) 2005-2009 5909 Not presented 44.3% c 

France52 2009 Not presented 83505 34.0%  

Germany48 2010-2011 Not presented 96955 40.8%   

Ireland49 2014 874 753 18.6% 

Israel46 a 2009-2010 570 489 56.5% 

Italy50 (Lazio)b 2011-2012 9958 7984 33.0%  

New Zealand14  2008 832 712 31.5%  

Korea53 2008-2009 2159 1985 14.1% 

Poland54 2010 34029 Not presented 15.1% c 

Sweden45 2010 Not presented 25558 13.4%  
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Switzerland55 2004-2005 Not presented 509 32.8%  

United States of America12  2008-2011 738459 672779 21.5%  

a. People with stroke aged 65 and over 

b. Ischaemic stroke only 

c. Proportion of people admitted with stroke who accessed rehabilitation vs proportion of stroke survivors who accessed rehabilitation  
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Figure 1. Process for identification of included studies 
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