
179

The health of care home residents throughout high-
income countries is poor with many experiencing high 

levels of dependency, cognitive impairment, incontinence, 
and long-term health conditions.1,2 Residents who have had a 
stroke share these characteristics and have some of the high-
est levels of need.3,4

Estimates from the United States and United Kingdom 
suggest that 15% to 18% of care home residents >65 years 

of age have had a stroke.5,6 The UK Sentinel Stroke National 
Audit Programme reported that in 2017 to 2018, 10.9% of 
stroke patients nationally were discharged to a care home di-
rectly following the episode of care prompted by their stroke.7

Where to discharge a patient after stroke is a difficult 
decision to make for patients, their family, and health and 
care professionals alike.8 Returning home after their stroke 
is an important outcome for patients, and this is supported, 

Background and Purpose—Care homes provide care to many stroke survivors, yet little is known about changes in care 
home use over time. We aim to determine trends in discharge to care homes, to explore the characteristics of stroke 
survivors over time (1995–2018), and to identify the associations between these characteristics and discharge to care 
homes poststroke.

Methods—Using data from the South London Stroke Register between 1995 and 2018, we estimated the proportions 
discharged to care homes and their characteristics over time, assessed by tests for trends. Multivariable logistic regression 
models were built to assess the associations between their characteristics and discharge destination.

Results—Of 4172 stroke survivors, 484 (12%) were discharged to care homes. This proportion has decreased from 24% in 
1995 to 2000 to 5% in 2013 to 2018. The mean age of those discharged to care homes has increased over time, from 73 
to 75 (P<0.001). Among stroke survivors discharged to a care home, the proportion with a prestroke Barthel Index <15 
has also increased over time from 7% to 21% (P=0.027), while the proportion with a 7-day poststroke Barthel Index 
<15 remains largely unchanged over time (93% in 1995–2000, 90% in 2013–2018). The characteristics most strongly 
associated with discharge to care homes were (odds ratio [95% CI]) age (1.05 [1.04–1.07] per year), stroke subtype 
(hemorrhagic; 0.64 [0.43–0.95]), stroke severity (Glasgow Coma Scale score, <13; 1.67 [1.19–2.35]), failed swallow test 
at admission (1.65 [1.20–2.25]), 7-day poststroke Barthel Index <15 (3.58 [2.20–6.03]), and a longer hospital stay (1.02 
[1.02–1.03] per day).

Conclusions—Over >20 years, there has been an 80% reduction in the proportion of stroke survivors discharged to care 
homes, influenced by changes in the demographics, disability, and stroke care in the underlying stroke population. 
In those moving to care homes, the level of poststroke disability remains high, requiring continued attention and 
investment.    (Stroke. 2020;51:179-185. DOI: 10.1161/STROKEAHA.119.026618.)
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for example, by increasing emphasis on rehabilitation in 
the community.9 The Stroke Action Plan for Europe 2018 to 
2030 set targets for increased early supported discharge and 
improved community-based care.9 While reintegrating stroke 
survivors into the community is a priority, discharge to a care 
home may be the best option for those with complex health 
needs or limited support.10 This option is still a commonly 
taken one, the costs in the United Kingdom either being met 
by local government, the National Health Service, or paid for 
by individuals themselves.11

As populations age globally, the burden of stroke contin-
ues to increase.12 Increasing age is one of the strongest predic-
tors for discharge to care homes.13 The aims of this study are to 
explore how the characteristics of stroke survivors discharged 
to care homes have changed over time (1995–2018) in a multi-
ethnic, inner-city population, in the context of changing stroke 
care both in hospitals and the community and to identify the 
associations between these characteristics and discharge to 
care homes poststroke.

Methods
The raw data for this study contain both personably identifiable 
and confidential clinical data. The participants of the study did 
not consent to sharing the information publicly, and our eth-
ical approvals require strict information governance procedures. 
Requests for data access for academic use should be made to the 
South London Stroke Register (SLSR) team, where data will be 
made available subject to academic review and acceptance of a 
data-sharing agreement.

Study Population
The SLSR is an ongoing, prospective, population-based register that 
has recorded all first-ever stroke patients since January 1, 1995, in 
a defined geographic area within Lambeth and Southwark, inner-
city South London, United Kingdom. At the 2011 UK Census, the 
source population was 357 308, with 56% white, 25% black, and 
18% other ethnic groups.14 Stroke is defined according to the World 
Health Organization definition.15 Cases are ascertained from hospital 
records, general practitioners, community healthcare profession-
als, and death certificates. Follow-up data are collected for patients 
at 3 months and annually poststroke. Details of data collection are 
described elsewhere.16

Study Inclusion and Exclusion Criteria
Patients registered in the SLSR who had their first-ever stroke be-
tween January 1, 1995, and December 31, 2018, were included in this 
study. Those who were not admitted to hospital as a result of their 
stroke, who were already living in a care home at the time of stroke, 
or who died before discharge were excluded.

The definition of care home for this study includes both resi-
dential and nursing homes. Legally, these are both care homes in 
the English context, and many care homes are jointly registered, 
offering residential and nursing care together. Both provide accom-
modation and long-term care to residents, but nursing homes addi-
tionally provide 24-hour nursing cover from a registered nurse.17 
Most care home residents live there permanently, although a small 
proportion are short-term residents intending to return home. 
Anyone who was discharged from the hospital to a care home or 
living at a care home by their 3-month follow-up was defined as 
having been discharged to a care home.

Characteristics
Data on the following characteristics were evaluated, detailed else-
where,18 including the following:

Sociodemographic characteristics: year of stroke, age at time of 
stroke, sex, ethnicity (white, black, and other), and prestroke living 
arrangements (alone or with other people).

Acute-phase clinical characteristics: stroke subtype (ischemic or 
hemorrhagic), Glasgow Coma Scale score at the time of maximum 
impairment (3, coma; 15, fully awake),19 swallow test result on ad-
mission to hospital (pass or fail), incontinence in hospital poststroke, 
Barthel activities of daily living index (Barthel Index [BI]) prestroke, 
BI 5 to 10 days poststroke (0, severe disability; 20, independent),20 
and National Institutes of Health Stroke Scale at the time of max-
imum impairment (0, no stroke symptoms; 42, severe stroke; note: 
this variable was only collected from 2004 onward).

Acute-phase process of care: admission to a stroke unit, brain im-
aging (computed tomography or magnetic resonance imaging scans), 
length of stay in hospital (on any ward type, in days), and throm-
bolysis in those with an ischemic stroke (note: this variable was only 
collected from 2004 onward).

Prestroke risk factors: hypertension, transient ischemic attack, 
atrial fibrillation, myocardial infarction, diabetes mellitus, smoking 
status (never, ex-smoker, or current smoker), and alcohol consump-
tion (defined as drinking >1 unit per week).

Statistical Methods
Stroke survivors were grouped into 4 cohorts based on their year of 
stroke: 1995 to 2000, 2001 to 2006, 2007 to 2012, and 2013 to 2018. 
For each cohort, the proportion discharged to care homes was calcu-
lated, with a 95% CI. A test for trend was conducted to compare the 
proportions over the 4 cohorts.

For each cohort, characteristics were summarized using counts 
and percentages for categorical variables and means and SDs for con-
tinuous variables. Nonnormal continuous variables were summarized 
using medians and interquartile ranges. Changes over time (across the 
4 cohorts) in the proportions with these characteristics were assessed 
using χ2 or Fisher exact tests where sample size was small, for cate-
gorical variables. Continuous variables were assessed using ANOVA 
for normal variables or Kruskal-Wallis tests for nonnormal. Missing 
data in the outcome and in all variables were also assessed (Tables I 
and II in the online-only Data Supplement). These trends were also 
tested in the whole population of stroke survivors in the SLSR (Table 
III in the online-only Data Supplement).

All characteristics were also assessed for associations with dis-
charge to care homes (care home versus own home). This binary 
outcome was used in univariable logistic regression analyses to 
summarize the crude associations between each variable and dis-
charge destination with odds ratios and 95% CIs. Likelihood ratio 
tests were conducted between each regression model and the null 
model to obtain P. Associations were assessed in a multivariable 
model adjusted for all other variables in the model. For variables 
with ≥3% missing data, missing values were treated as a separate 
category. These models were also built in the 4 separate cohorts as 
a subgroup analysis (Tables IV through VII in the online-only Data 
Supplement).

All analyses were conducted in the statistical software R, version 
3.5.1, or later.

Ethics
All patients or relatives gave written informed consent to partici-
pate in the study. Ethical approval for the study was obtained from 
the ethics committees of King’s College Hospital, Queen’s Square, 
Westminster Hospital, and Guy’s and St Thomas’ NHS Foundation 
Trust (No. EC01 020).

Results
Six thousand five hundred one patients in the SLSR had a 
first-ever stroke between January 1, 1995 and December 31, 
2018. After applying exclusion criteria, 4172 stroke survivors 
with known discharge status were identified (Figure  1). Of 
these, 484 (12%) were discharged to care homes, 3441 (83%) 
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to their own homes, and 247 (6%) to other destinations (in-
cluding community hospitals and sheltered housing/rental 
housing with telecare alarm services and other modifications).

Figure 2 shows that there is a decreasing trend in the pro-
portion of stroke survivors discharged to care homes over 
time (P<0.001). In 1995 to 2000, 24% (95% CI, 21%–27%) 
of stroke survivors were discharged to care homes, compared 
with 12% (10%–14%) in 2001 to 2006, 9% (7%–11%) in 2007 
to 2012, and only 5% (3%–6%) in 2013 to 2018, summarized 
in Table 1. The proportion of those who died before hospital 
discharge has also decreased over time, from 30% in 1995 to 
2000 to 14% in 2013 to 2018. Consequently, the proportion 
of survivors discharged to their own home has increased from 
72% to 92% over a >20-year time span.

Trends in Characteristics of Stroke Survivors 
Discharged to Care Homes Over Time
Table 2 shows the characteristics of the 484 stroke survivors 
discharged to care homes, according to the year of stroke. 
Mean age at the time of stroke has increased over time from 73 
to 80 years (P<0.001) in the 2007 to 2012 cohort, although has 
decreased to 75 in more recent years. While age of stroke sur-
vivors discharged to care homes has increased over time, there 
has been no change in the age of stroke survivors in the whole 
population (Table III in the online-only Data Supplement). 
Trends in the proportions of sex, ethnicity, and prestroke liv-
ing arrangements of stroke survivors discharged to care homes 
remain unchanged over time. Comparatively, in the whole 
population, there has been a decline in the proportion of white 
patients and an increase in black and other ethnic groups, as 
well as a decline in the proportion who lived alone prestroke.

There has been a decrease in the proportion of hemorrhagic 
strokes from 1995 to 2018 in both those discharged to care 
homes and the whole population (from 20% to 9%, P=0.060 
and from 20% to 17%, P<0.001, respectively). Despite this, 

there was a substantial increase in the proportion of stroke 
survivors discharged to care homes with a more severe stroke 
(Glasgow Coma Scale score, <13; from 28% to 50% between 
1995 and 2012 but decreased to 34% in 2013–2018; P=0.005). 
Similarly, there was also a slight increase in severe stroke in 
the whole population (from 15% to 16% between 1995 and 
2018; P=0.037; Table III in the online-only Data Supplement). 
A slight decrease in the National Institutes of Health Stroke 
Scale was also observed in the most recent cohort, although 
not significant (from 15 to 13; P=0.1) as compared with a sim-
ilar decrease in the whole population of stroke survivors (from 
5 to 4; P<0.001).

We found no change in the proportion discharged to care 
homes over time who were disabled (BI<15) 7 days poststroke 
(from 93% to 90%; P=0.777). Comparatively, we found a de-
crease in the proportion of the whole population with post-
stroke disability over time (from 64% to 44%; P<0.001).

Access to in-hospital stroke care for those discharged 
to care homes has improved over time. More patients were 
admitted to stroke units (from 33% to 89%; P<0.001), more 
underwent a magnetic resonance imaging scan compared with 
a computed tomography alone (from 10% to 31%; P<0.001), 
and length of stay in hospital decreased over time (median, 
from 88 to 65 days; P<0.001). Transient ischemic attack (from 
18% to 9%; P=0.008) as a prestroke risk factor has decreased 
over time, whereas recorded atrial fibrillation has almost dou-
bled in 20 years (from 18% to 33%; P=0.002). These results 
are comparable to the trends seen in the whole population.

Associations With Discharge to Care Homes
Comparing those who were discharged to their own home 
and to care homes, we identified several factors associated 
with discharge to care homes. Because of missing data in 
some variables, the final multivariable model analyzed 3341 
patients, 391 (12%) of whom were discharged to care homes.

Those characteristics associated with discharge to care 
homes include (odds ratio [95% CI]) increasing age (1.05 
[1.04–1.07] per year increase; P<0.001), male sex (0.72 
[0.53–0.97] for women compared with men; P=0.029), stroke 

Figure 1. Flowchart of study participants.

Figure 2. Proportion of each cohort discharged to care homes.
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subtype (0.64 [0.43–0.95] for hemorrhagic compared with 
ischemic stroke; P=0.031), Glasgow Coma Scale score <13 
(1.67 [1.19–2.35]; P=0.003), failed swallow test (1.65 [1.20–
2.25]; P=0.002), incontinence (1.91 [1.38–2.65]; P<0.001), 
7-day poststroke BI <15 (3.58 [2.20–6.03]; P<0.001), and 
increasing length of stay in hospital (1.02 [1.02–1.03] per 
day; P<0.001), summarized in Table 3. The subgroup analy-
ses showed largely similar results for each of the 4 cohorts 
compared with the overall cohort (Tables IV through VII in 
the online-only Data Supplement). In each cohort separately, 
age and length of hospital stay were most strongly associated 
with discharge to care homes. However, as time progressed, 
we show that stroke severity (Glasgow Coma Scale score) and 
poststroke disability (BI) became more important in predict-
ing discharge destination than the earliest cohort (1995–2000) 
except for the most recent cohort (2013–2018) where the 
number of patients discharged to care homes (n=39) is likely 
to be too small to provide sufficient power for analysis.

Discussion
Over the course of 24 years from 1995 to 2018, there was an 
80% reduction in the proportion of stroke survivors discharged 
to care homes. This decline in stroke survivors moving to care 
homes might be explained by changes in demographics and 
stroke severity in the whole population of stroke survivors, 
changes to acute stroke care, as well as poststroke care.

In the whole population of stroke survivors in the study 
area, we have shown a decline over time in the proportion with 
poststroke disability—one of the factors most strongly asso-
ciated with discharge to care homes. Therefore, this decline 
in poststroke disability over time may play a part in the steep 
decline in those discharged to care homes over time.

In addition, we found a decline in the proportion of stroke 
survivors living alone prestroke in the whole population. Our 
study shows evidence that those living alone prestroke have 
higher odds of discharge to care homes compared with those 
who live with others prestroke, in agreement with previous 
research.21–23 This change in living arrangement in the study 
population in combination with its association with dis-
charge destination may also explain the decline seen in care 
home discharge.

Other explanations include the changes in stroke care. 
Over the course of the study period, the study area has under-
gone major changes in stroke care. We have shown evidence 
that admissions to stroke units have improved substantially 
over time. More recently, thrombolysis and thrombectomy 
have also been introduced into hospital care in the study area. 
It is possible that improvements in quality and access to care 

has led to better rates of recovery and, therefore, fewer people 
being discharged to care homes.

After discharge from the hospital, the options for stroke 
care have also changed, which may account for some of 
the decline in discharges to care homes. There has been an 
increased emphasis on early supported discharge in the study 
area, which has been shown to reduce discharge to care homes 
for a select group of patients, but this is unlikely to be appro-
priate for those with the most severe strokes and disability.24 
This increased availability of community support would en-
able those who previously might have moved to care homes to 
now return to their own home.

Beyond this study, the supply of care home places in the 
United Kingdom has fallen by around 20% from over 550 000 
beds in 1995 to 450 000 in 2017.11 There is also evidence for 
a shift from the provision of high-cost nursing homes to lower 
cost residential homes.11 These reductions in the funding and 
availability of care homes may be an important factor leading 
to fewer numbers being discharged to care homes poststroke.

As the model of stroke care changes over time, it is impor-
tant to understand the needs of those accessing the different 
forms of care. While there has been a decline in discharge to 
care homes, those who are moving to care homes continue to 
have the highest levels of disability. Around 75% of stroke 
survivors discharged to care homes are incontinent and 60% 
have swallowing difficulties at the time of stroke. Ninety 
percent are severely disabled at 7 days poststroke. These 
proportions have remained consistently high over time. The 
magnitude of care needs is notable; those with a poststroke BI 
<15 have 3.5× the odds of discharge to a care home compared 
with those with greater independence. Our results highlight 
the complex, time-intensive care needs of stroke survivors dis-
charged to care homes. Determining the optimal way to care 
for this vulnerable population is important.

Limitations
Of our stroke survivors, 9.4% had missing discharge desti-
nation. We identified some differences in those with missing 
and nonmissing discharge data (Table I in the online-only 
Data Supplement), which suggested that those with miss-
ing discharge destination have poorer functional outcomes. 
These characteristics are more similar to those discharged to 
care homes; therefore, it is possible that this was the desti-
nation for some patients with missing discharge informa-
tion. Consequently, we may be undercounting the number of 
patients discharged to care homes in the study, especially in 
the earlier years between 1995 and 2000.

Because of high levels of missing data in variables such as 
cognitive impairment and dementia, we were unable to assess 
these in this study, although these are likely to be important 
contributors to the decision to discharge to care homes.

Finally, because of sample size restrictions, this study 
combines nursing and residential care. In England, these 2 
forms of care are often also provided in the same establish-
ment. Those with nursing care are likely to have poorer health 
than those in residential homes; so including all homes may 
have diluted some of the effects of nursing homes.

Lastly, our data on poststroke disability were measured at 
5 to 10 days poststroke. Between this time point and discharge, 

Table 1.  The Proportion of Each Cohort Discharged to Care Homes

Year Sample Size

No. 
Discharged to 
Care Home

Percentage 
Discharged to Care 
Homes (95% CI)

P Value
 (Test for 
Trend)

1995–2000 840 (20.1) 199 23.7 (20.9–26.7) <0.001

2001–2006 1215 (29.1) 143 11.8 (10.0–13.7)  

2007–2012 1116 (26.7) 97 8.7 (7.1–10.5)  

2013–2018 1001 (24.0) 45 4.5 (3.3–6.0)  
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a patient’s disability score may have changed, therefore, influ-
encing the associations identified in this study. However, the 
5- to 10-day BI is likely to be a reasonable indicator for a 
patient’s disability at discharge.

Implications
This study uses the SLSR, which is unique for providing long-
term trends in stroke patients. We have shown a decline in 
the proportion of stroke survivors discharged to care homes 

Table 2.  The Characteristics of Stroke Survivors Discharged to Care Homes, Stratified by Year of Stroke

Factor

Prevalence (%)

P Value1995–2000 (n=199) 2001–2006 (n=143) 2007–2012 (n=97) 2013–2018 (n=45)

Age, y; mean (SD) 73.0 (13.2) 74.9 (11.3) 80.0 (10.6) 75.3 (14.1) <0.001

Sex: male 91 (45.7) 67 (46.9) 42 (43.3) 27 (60.0) 0.294

Ethnicity 0.137

 ��� White 148 (74.4) 108 (76.1) 75 (78.1) 26 (59.1)  

 ��� Black 41 (20.6) 25 (17.6) 13 (13.5) 15 (34.1)  

 ��� Other 10 (5.0) 9 (6.3) 8 (8.3) 3 (6.8)  

Living alone prestroke 70 (42.4) 69 (50.4) 40 (44.0) 20 (48.8) 0.536

Acute-phase clinical characteristics

 ��� Stroke subtype     0.060

  ���  Ischemic 156 (80.0) 125 (87.4) 87 (89.7) 40 (90.9)  

  ���  Hemorrhagic 39 (20.0) 18 (12.6) 10 (10.3) 4 (9.1)  

 ��� Glasgow Coma Scale <13 56 (28.4) 48 (36.6) 45 (50.0) 15 (34.1) 0.005

 ��� Swallowing test failed 132 (67.3) 78 (58.2) 50 (56.8) 21 (50.0) 0.088

 ��� Incontinence 144 (74.6) 99 (72.3) 74 (79.6) 30 (71.4) 0.608

 ��� Prestroke BI <15 13 (6.6) 15 (10.9) 11 (12.8) 9 (21.4) 0.027

 ��� Poststroke (7 d) BI <15 168 (93.3) 120 (93.0) 79 (95.2) 37 (90.2) 0.777

 � NIHSS, median (IQR)* … … 15 (8–22) 13 (6–19) 0.106

Acute-phase process of care

 ��� Admission to a stroke unit 65 (32.7) 117 (83.6) 85 (87.6) 40 (88.9) <0.001

 ��� Thrombolysis (if ischemic)* … … 23 (26.4) 5 (12.8) 0.142

 ��� Brain imaging <0.001

  ���  No scan 3 (1.5) 0 (0.0) 0 (0.0) 0 (0.0)  

  ���  CT only 176 (88.9) 130 (91.5) 61 (74.4) 25 (69.4)  

  ���  MRI/MRI and CT 19 (9.6) 12 (8.5) 21 (25.6) 11 (30.6)  

 ��� Length of stay, d; median (IQR) 88.0 (61.0–117.5) 81.0 (57.8–115.0) 47.0 (31.2–71.8) 65.0 (47.5–90.0) <0.001

Prestroke risk factors

 ��� Hypertension 134 (69.8) 84 (60.9) 70 (72.9) 26 (59.1) 0.124

 ��� Transient ischemic attack 34 (18.0) 10 (7.1) 7 (7.4) 4 (9.1) 0.008

 ��� Atrial fibrillation 33 (17.5) 24 (17.3) 32 (33.7) 14 (33.3) 0.002

 ��� Myocardial infarction 26 (13.7) 14 (10.1) 9 (9.6) 6 (13.6) 0.659

 ��� Diabetes mellitus 32 (16.7) 32 (23.2) 14 (14.6) 13 (29.5) 0.089

 ��� Consumes alcohol (>1 unit per wk) 117 (63.2) 74 (56.9) 37 (47.4) 16 (47.1) 0.065

 ��� Smoking status 0.288

  ���  Never 80 (41.2) 64 (47.4) 41 (50.0) 15 (44.1)  

  ���  Ex-smoker 51 (26.3) 40 (29.6) 26 (31.7) 9 (26.5)  

  ���  Current 63 (32.5) 31 (23.0) 15 (18.3) 10 (29.4)  

BI indicates Barthel Index; CT, computed tomography; IQR, interquartile range; MRI, magnetic resonance imaging; and NIHSS, National 
Institutes of Health Stroke Scale.

*For cells where data are missing, the variable was not collected during that time period.
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Table 3.  The Associations Between Demographic and Stroke Characteristics and Discharge Destination Poststroke

Factor

Those Discharged to the Following (%) Crude Adjusted*

Own Home (n=2950) Care Home (n=391) OR (95% CI) P Value OR (95% CI) P Value

Age, y; mean (SD) 66.2 (15.3) 75.2 (12.5) 1.05 (1.04–1.06) <0.001 1.05 (1.04–1.07) <0.001

Sex: female 1318 (44.7) 201 (51.4) 1.31 (1.06–1.62) 0.012 0.72 (0.53–0.97) 0.029

Ethnicity

 ��� White 1797 (60.9) 291 (74.4) … … … …

 ��� Black 931 (31.6) 78 (19.9) 0.52 (0.40–0.67) <0.001 0.79 (0.54–1.14) 0.216

 ��� Other 222 (7.5) 22 (5.6) 0.61 (0.38–0.94) 0.034 0.69 (0.37–1.24) 0.227

Prestroke living arrangements

 ��� With others 1840 (62.4) 199 (50.9) … … … …

 ��� Alone 973 (33.0) 163 (41.7) 1.55 (1.24–1.93) <0.001 1.29 (0.96–1.72) 0.085

 ��� Unknown 137 (4.6) 29 (7.4) 1.96 (1.26–2.96) 0.002 1.06 (0.57–1.94) 0.715

Acute-phase clinical characteristics

 ��� Stroke subtype

  ���  Ischemic 2482 (84.1) 332 (84.9) … … … …

  ���  Hemorrhagic 468 (15.9) 59 (15.1) 0.94 (0.70–1.26) 0.693 0.64 (0.43–0.95) 0.031

 ��� Glasgow Coma Scale <13 359 (12.2) 141 (36.1) 4.07 (3.22–5.14) <0.001 1.67 (1.19–2.35) 0.003

 ��� Swallow test: failed 481 (16.3) 233 (59.6) 7.37 (5.87–9.29) <0.001 1.65 (1.20–2.25) 0.002

  ���  Not done 231 (7.8) 11 (2.8) 0.72 (0.37–1.30) 0.315 0.56 (0.24–1.20) 0.156

 ��� Incontinent 735 (24.9) 291 (74.4) 8.77 (6.91–11.22) <0.001 1.91 (1.38–2.65) <0.001

 ��� Prestroke BI <15 117 (4.0) 39 (10.0) 2.68 (1.82–3.88) <0.001 1.01 (0.61–1.64) 0.968

 ��� Poststroke (7 d) BI <15 1094 (37.1) 344 (88.0) 21.40 (14.36–33.45) <0.001 3.58 (2.20–6.03) <0.001

  ���  Unknown 223 (7.6) 23 (5.9) 7.02 (3.88–12.68) <0.001 2.13 (0.99–4.49) 0.049

Acute-phase process of care

 ��� Admission to a stroke unit 2184 (74.0) 247 (63.2) 0.60 (0.48–0.75) <0.001 0.92 (0.65–1.30) 0.639

 ��� Brain imaging

  ���  CT only 1865 (63.2) 325 (83.1) … … … …

  ���  MRI only/with CT 802 (27.2) 47 (12.0) 0.34 (0.24–0.46) <0.001 0.91 (0.60–1.37) 0.665

  ���  Unknown 283 (9.6) 19 (4.9) 0.39 (0.23–0.61) <0.001 1.37 (0.71–2.54) 0.333

 ��� Length of stay in hospital, d; median (IQR) 11.0 (4.0–29.0) 77.0 (51.0–111.0) 1.03 (1.03–1.04) <0.001 1.02 (1.02–1.03) <0.001

Prestroke risk factors

 ��� Hypertension 1950 (66.1) 261 (66.8) 1.03 (0.82–1.29) 0.798 0.95 (0.70–1.29) 0.747

 ��� Transient ischemic attack 327 (11.1) 46 (11.8) 1.07 (0.76–1.47) 0.688 0.76 (0.49–1.15) 0.197

 ��� Atrial fibrillation 406 (13.8) 78 (19.9) 1.56 (1.19–2.03) 0.001 1.10 (0.76–1.57) 0.609

 ��� Myocardial infarction 294 (10.0) 46 (11.8) 1.20 (0.86–1.66) 0.270 1.05 (0.67–1.60) 0.841

 ��� Diabetes mellitus 658 (22.3) 74 (18.9) 0.81 (0.62–1.06) 0.130 0.78 (0.54–1.11) 0.164

 ��� Alcohol consumption (per week)

  ���  <1 unit 1192 (40.4) 149 (38.1) … … … …

  ���  >1 unit 1604 (54.4) 207 (52.9) 1.03 (0.83–1.29) 0.780 1.00 (0.74–1.37) 0.991

  ���  Unknown 154 (5.2) 35 (9.0) 1.82 (1.20–2.70) 0.004 1.57 (0.82–2.98) 0.172

 ��� Smoking status

  ���  Never 1087 (36.8) 159 (40.7) … … … …

  ���  Ex-smoker 913 (30.9) 110 (28.1) 0.82 (0.63–1.07) 0.141 0.84 (0.60–1.19) 0.335

  ���  Current 851 (28.8) 93 (23.8) 0.75 (0.57–0.98) 0.035 0.91 (0.62–1.33) 0.625

  ���  Unknown 99 (3.4) 29 (7.4) 2.00 (1.26–3.09) 0.002 1.29 (0.62–2.64) 0.485

BI indicates Barthel Index; CT, computed tomography; IQR, interquartile range; MRI, magnetic resonance imaging; and OR, odds ratio.
*Adjusting for all other variables in the model.
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over more than a 20-year period. We have provided evidence 
for changes in demographics, poststroke disability, and acute 
stroke care that may help explain this, although factors beyond 
the scope of this study including community care at home and 
supply of care home beds in the study area are likely to also 
play a role in the decline in discharge to care homes seen. 
Under the Care Act 2014, English local government is re-
sponsible for shaping the care market, and our data may be 
helpful to their planning. We have highlighted that those mov-
ing to care homes continue to have the highest levels of need, 
which requires continued investment in equipment and staff 
to promote the quality of life and well-being of residents with 
stroke-related and other needs. Finally, as more stroke survi-
vors are being discharged to their own homes, community in-
vestment in resources such as home care, carer support, and 
general accessibility could also be considered.

Acknowledgments
We would like to express our thanks to all the participants of the South 
London Stroke Register and their families. We also thank the field-
workers who have collected the data since 1995. Conceptualization 
was done by Drs Wolfe and Wang, methodology by A. Clery and Dr 
Wang, statistical analysis by A. Clery, supervision by Dr Wang, ini-
tial draft of paper by A. Clery, revision and review of paper by all, 
and funding by Dr Wolfe, Dr Sackley, J. Manthorpe, Dr McKevitt, A. 
Rudd, Dr Marshall, Dr Wang, and Dr Martin.

Sources of Funding
This study was funded/supported by a Dunhill Medical Trust grant 
(R537/0217), the National Institute for Health Research (NIHR) 
Biomedical Research Centre at Guy’s and St Thomas’ NHS 
Foundation Trust and King’s College London, NIHR Collaboration 
for Leadership in Applied Health Research and Care South London, 
and the NIHR Policy Research Unit in Health and Social Care 
Workforce.

Disclosures
None.

References
	 1.	 Gordon AL, Franklin M, Bradshaw L, Logan P, Elliott R, Gladman JR. 

Health status of UK care home residents: a cohort study. Age Ageing. 
2014;43:97–103. doi: 10.1093/ageing/aft077

	 2.	 Onder G, Carpenter I, Finne-Soveri H, Gindin J, Frijters D, 
Henrard JC, et al; SHELTER Project. Assessment of nursing home 
residents in Europe: the Services and Health for Elderly in Long 
TERm care (SHELTER) study. BMC Health Serv Res. 2012;12:5. doi: 
10.1186/1472-6963-12-5

	 3.	 Dutta D, Thornton D, Bowen E. Using population-based routinely col-
lected data from the sentinel stroke national audit programme to inves-
tigate factors associated with discharge to care home after rehabilitation. 
Clin Rehabil. 2018;32:1108–1118. doi: 10.1177/0269215517748715

	 4.	 Tanuseputro P, Hsu A, Kuluski K, Chalifoux M, Donskov M, 
Beach S, et al. Level of need, divertibility, and outcomes of newly admit-
ted nursing home residents. J Am Med Dir Assoc. 2017;18:616–623. doi: 
10.1016/j.jamda.2017.02.008

	 5.	 Caffrey C, Sengupta M. Prevalence of stroke among residential care 
residents, by sex and age group — national survey of residential care 
facilities, United States, 2010. Morbidity and Mortality Weekly Report. 
2014;63:474.

	 6.	 Shah SM, Carey IM, Harris T, Dewilde S, Cook DG. Quality of chronic 
disease care for older people in care homes and the community in a 
primary care pay for performance system: retrospective study. BMJ. 
2011;342:d912. doi: 10.1136/bmj.d912

	 7.	 King’s College London. SSNAP Annual Portfolio for April 2017-March 
2018 admissions and discharges: national results. Sentinel Stroke 
National Audit Programme. https://www.strokeaudit.org/results/
Clinical-audit/National-Results.aspx. 2018. Accessed September  
2, 2019.

	 8.	 Accommodation after stroke. Stroke Association. https://www.
stroke.org.uk/resources/accommodation-after-stroke. 2018. Accessed 
September 2, 2019.

	 9.	 Norrving B, Barrick J, Davalos A, Dichgans M, Cordonnier C, 
Guekht A, et al. Action plan for stroke in Europe 2018-2030. Eur Stroke 
J. 2018;3:309–336. doi: 10.1177/2396987318808719

	 10.	 Bourn J. Department of Health: Reducing Brain Damage: Faster access 
to better stroke care. National Audit Office. https://www.nao.org.uk/
report/department-of-health-reducing-brain-damage-faster-access-to-
better-stroke-care/. 2005. Accessed September 2, 2019.

	 11.	 Smith D. Care homes for the elderly: Where are we now? Grant 
Thornton. https://www.grantthornton.co.uk/insights/care-homes-where-
are-we-now/. 2018. Accessed September 2, 2019.

	 12.	 Feigin VL, Mensah GA, Norrving B, Murray CJ, Roth GA; GBD 2013 
Stroke Panel Experts Group. Atlas of the global burden of stroke (1990-
2013): the GBD 2013 Study. Neuroepidemiology. 2015;45:230–236. doi: 
10.1159/000441106

	 13.	 Burton JK, Ferguson EEC, Barugh AJ, Walesby KE, MacLullich AMJ, 
Shenkin SD, et al. Predicting discharge to institutional long-term care 
after stroke: a systematic review and metaanalysis. J Am Geriatr Soc. 
2018;66:161–169. doi: 10.1111/jgs.15101

	 14.	 Crichton SL, Bray BD, McKevitt C, Rudd AG, Wolfe CD. Patient 
outcomes up to 15 years after stroke: survival, disability, quality of 
life, cognition and mental health. J Neurol Neurosurg Psychiatry. 
2016;87:1091–1098. doi: 10.1136/jnnp-2016-313361

	 15.	 Hatano S. Experience from a multicentre stroke register: a preliminary 
report. Bull World Health Organ. 1976;54:541–553.

	 16.	 Wolfe CD, Crichton SL, Heuschmann PU, McKevitt CJ, Toschke AM, 
Grieve AP, et al. Estimates of outcomes up to ten years after stroke: 
analysis from the prospective South London stroke register. PLoS Med. 
2011;8:e1001033. doi: 10.1371/journal.pmed.1001033

	 17.	 Gaughan J, Gravelle H, Santos R, Siciliani L. Long-term care provi-
sion, hospital bed blocking, and discharge destination for hip fracture 
and stroke patients.  Int J Health Econ Manag. 2017;17:311–331. doi: 
10.1007/s10754-017-9214-z

	 18.	 McKevitt C, Coshall C, Tilling K, Wolfe C. Are there inequalities in the 
provision of stroke care? Analysis of an inner-city stroke register. Stroke. 
2005;36:315–320. doi: 10.1161/01.STR.0000152332.32267.19

	 19.	 Teasdale G, Murray G, Parker L, Jennett B. Adding up the Glasgow 
Coma Score. Presented at: 6th European Congress of Neurosurgery; 
1979; Vienna, Austria. https://link.springer.com/chapter/10.1007/978- 
3-7091-4088-8_2. Accessed September 2, 2019.

	 20.	 Collin C, Wade DT, Davies S, Horne V. The barthel ADL 
index: a reliability study. Int Disabil Stud. 1988;10:61–63. doi: 
10.3109/09638288809164103

	 21.	 Meijer R, van Limbeek J, Kriek B, Ihnenfeldt D, Vermeulen M, 
de Haan R. Prognostic social factors in the subacute phase after a stroke 
for the discharge destination from the hospital stroke-unit. A system-
atic review of the literature. Disabil Rehabil. 2004;26:191–197. doi: 
10.1080/09638280310001636437

	 22.	 Nguyen TA, A. P, Aggarwal A, Henke P. Social determinants of discharge 
destination for patients after stroke with low admission FIM instru-
ment scores. Arch Phys Med Rehabil. 2017;88:740–744. doi: 10.1016/j.
apmr.2007.03.011

	 23.	 Tanwir S, Montgomery K, Chari V, Nesathurai S. Stroke rehabilitation: 
availability of a family member as caregiver and discharge destination. 
Eur J Phys Rehabil Med. 2014;50:355–362.

	 24.	 Langhorne P, Baylan S; Early Supported Discharge Trialists. Early sup-
ported discharge services for people with acute stroke. Cochrane Database 
Syst Rev. 2017;7:CD000443. doi: 10.1002/14651858.CD000443.pub4

https://www.strokeaudit.org/results/Clinical-audit/National-Results.aspx
https://www.strokeaudit.org/results/Clinical-audit/National-Results.aspx
https://www.stroke.org.uk/resources/accommodation-after-stroke
https://www.stroke.org.uk/resources/accommodation-after-stroke
https://www.nao.org.uk/report/department-of-health-reducing-brain-damage-faster-access-to-better-stroke-care/
https://www.nao.org.uk/report/department-of-health-reducing-brain-damage-faster-access-to-better-stroke-care/
https://www.nao.org.uk/report/department-of-health-reducing-brain-damage-faster-access-to-better-stroke-care/
https://www.grantthornton.co.uk/insights/care-homes-where-are-we-now/
https://www.grantthornton.co.uk/insights/care-homes-where-are-we-now/
https://link.springer.com/chapter/10.1007/978-3-7091-4088-8_2
https://link.springer.com/chapter/10.1007/978-3-7091-4088-8_2



