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ABSTRACT

Background and methods Non-traumatic subarachnoid
haemorrhage (ntSAH) is associated with high mortality
and disability. This cohort analysis aims to assess the
impact of inpatient rehabilitation after ntSAH using the UK
Rehabilitation Outcomes Collaborative database 2012—
2023. Patients who gained a Minimal Clinically Important
Difference (MCID) of 26.2 on functional independence (UK
Functional Independence Measure+Functional Assessment
Measure (UK FIM+FAM)) were compared with those who
did not, using binary logistic regression to assess for
predictors of positive outcomes.

Results Among 2928 patients with ntSAH (1209 men

and 1719women, mean age 58 years (SD 13.2)), 1287
achieved MCID. Following inpatient rehabilitation, the
mean total UK FIM+FAM improved by 42.3 points (95% Cl
41.0 10 43.6, p=0.001), care needs reduced by a mean

of 26.6 hours/week (95% Cl 25.2 to 28.1, p=0.001) and
care costs by a mean of £1998/week (95% Cl 1872 to
2124, p=0.001). Admission to rehabilitation within 30 days
of referral was associated with achieving MCID (1.638—
2.673, p<0.001). Achieving MCID in either cognitive
(1.730-3.180, p<0.001) or motor (1.527-4.893, p<0.001)
subsections was associated with significantly increased
odds of home discharge.

Conclusions Rehabilitation improves functional outcomes
following ntSAH. Predictors of achieving MCID include
ethnicity, time from referral to admission and admission
Patient Categorisation Tool scores. Predictors of home
discharge include length of stay, dependency on admission
and achieving MCID in Motor and/or Cognitive FIM
domains.

INTRODUCTION

The incidence of spontaneous
traumatic  subarachnoid haemorrhage
(ntSAH) is between 6 and 9 per 100 000 per
year.' > With improvements in critical care,
the mortality due to ntSAH has declined,
and the number of survivors living with

non-

6,7

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Inpatient rehabilitation is an effective and cost effi-
cient method of improving the functional status of
patients with acquired brain injuries, such as trau-
matic brain injury.

WHAT THIS STUDY ADDS

= Post-acute inpatient rehabilitation is effective and
cost efficient in non-traumatic subarachnoid haem-
orrhage (ntSAH) across all age groups. White British
ethnicity and early admission to a specialised reha-
bilitation unit are some of the key predictors of good
outcomes. Gains in cognitive and motor activities
improve the odds of discharge to home.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= This study provides evidence to support early inpa-
tient rehabilitation for all patients with ntSAH, irre-
spective of age and dependency. Further research is
warranted to understand the impact of ethnicity on
rehabilitation outcomes.

disabilities has increased.’ Up to one-third
of survivors of ntSAH experience signifi-
cant disabilities and require assistance for
activities of daily living and mobility.4 b
Independent predictors of poor clinical
outcomes following ntSAH include age,
severity of initial clinical presentation,
preoperative rebleeding, delayed cerebral
ischaemia and hydrocephalus.ﬁ_8 Survi-
vors of ntSAH often require inpatient
rehabilitation services following acute
management. The cost of inpatient reha-
bilitation following acute treatment of
ntSAH accounts for about 15% of the total
cost of the initial episode of care.” There
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Sandland A, et al. BMJ Neurol Open 2026;8:6001231. doi:10.1136/bmjno-2025-001231

‘sa1bojouyoayl Jejiwis pue ‘Buiures) |y ‘Buiuiwl Blep pue 1xa} 0} pajejas sasn 4o} Buipnjour ‘ybuAdoo Ag palosiold
‘1senb Aq 920z 1udy gz uo wodfwq uadoABojoinau/:sdiy woiy pspeojumoq "920g 1Mdy 6 U0 LEZ100-G202-0ulwa/9g L0t Se paysiand 1sai) :uadQ ABojoinaN PINg


https://neurologyopen.bmj.com/
https://orcid.org/0000-0002-4004-2315
https://crossmark.crossref.org/dialog/?doi=10.1136/bmjno-2025-001231&domain=pdf&date_stamp=2026-04-09

are no large multicentre studies on outcomes of
people undergoing rehabilitation following ntSAH.

In England, inpatient rehabilitation services are divided
into Level 3 units (local general), Level 2 units (district
specialist units managing a more complex caseload) and
Level 1 units (tertiary regional units taking a selected
population of patients with highly complex rehabilitation
needs). The UK Rehabilitation Outcomes Collaborative
(UKROC) clinical registry is a national database which
collates patientlevel data on needs, inputs, outcomes
and costs from all 75 Level 1 and Level 2 specialist inpa-
tient rehabilitation services in England. Evidence from
analyses of UKROC data demonstrates that patients who
underwent rehabilitation following acute neurological
problems such as traumatic brain injury, stroke and spinal
cord injuries had improved functional independence,
and rehabilitation reduced the cost of care.'""

In this study of the UKROC dataset, we examine the
outcomes of survivors of ntSAH undergoing specialist
neurological rehabilitation and the predictors of a favour-
able outcome. We also explore the factors associated with
discharge to home.

METHODS

Study design

This is a retrospective observational cohort analysis of
prospectively collected data from UKROC.

Data source and principal measurements

This analysis uses de-identified patient data collected
as a mandatory requirement of standard clinical prac-
tice of specialist rehabilitation services in England and
collated within the UKROC database. In addition to basic
demographic data, the UKROC database systematically
records information on rehabilitation needs, inputs and
outcomes on admission to and discharge from the reha-
bilitation service using a number of validated measures.'”
The measures used in this analysis were the UK Functional
Independence Measure+Functional Assessment Measure
(UK FIM+FAM), the Rehabilitation Complexity Scale
V.13 (RCS-E), the Patient Categorisation Tool (PCAT),
the Northwick Park Dependency Scale (NPDS) and the
Northwick Park Care Needs Assessment (NPCNA).

The UK FIM+FAM has 30 items, which combine the
18-item FIM V.4 with 12 additional FAM items primarily
addressing cognitive and psychosocial function."* Each
item is scored from 1 (total dependence) to 7 (complete
independence), giving a total score between 30 and 210,
with higher scores indicating greater levels of indepen-
dence. The sum of the scores from the 16 motor items
(comprising self-care, sphincter control and locomo-
tion) forms the FIM+FAM motor subscore (16-112),
and the 14 cognitive items (comprising communication,
psychosocial and cognitive function) form the FIM+FAM
cognitive subscore (14-98). We calculated the gain in
UK FIM+FAM between admission and discharge. There
is no published Minimal Clinically Important Difference

(MCID) for the UK FIM+FAM.® Beninato et al identified
a gain of 22 points or more on the total FIM scale as the
MCID for patients with stroke.'” Using this cut-off, we
divided the patients into two groups: those who achieved
overall MCID and those who did not achieve MCID on
discharge from the rehabilitation services. Using the
same method, a gain of 17 or more on the motor FIM
component and three or more points on the cognitive
FIM components was taken as the MCID for the motor
and cognitive domains, respectively.'”

The RCS-E V.13 is a scale of complexity based on the
medical, nursing and therapy resources required for the
patient.'® In the current V.13, the total score ranges from
0 to 22, with 22 indicating the most complex needs. The
NPDS is a 23-item, valid and reliable ordinal scale which
assesses care and nursing needs during a stay in rehabil-
itation.'” Total scores range from 0 to 100, with higher
scores indicating the need for higher levels of care. The
NPCNA is a derived NPDS tool using an automated algo-
rithm."® It provides a timetable of care needs and a care
package that would be required to meet those needs in
the community. Using this information and the approx-
imate cost of care per week (based on care agency costs
in England), the algorithm estimates the total care hours
per week.

The PCAT is a reliable ordinal scale assessing the
complexity of rehabilitation needs across a variety
of aspects from 1 to 3, with higher scores indicating
increased care needs in that domain.'” It is used to deter-
mine a category (A-D) to assist in deciding which level of
rehabilitation service is appropriate for those requiring
specialist rehabilitation. According to the National Health
Service England NHSE service specification, patients with
category A and B needs require admission to Level 1 and
Level 2 centres.”

Based on the discharge destination, we divided patients
into two groups: those who could be discharged home
and those who were discharged to residential nursing
care.

Data extraction

The UKROC team extracted data for patients aged 16
years or older, admitted to a Level 1 or Level 2 specialist
inpatient rehabilitation service, following ntSAH between
March 2012 and March 2023. The study team included
2584 patients with complete UK FIM+FAM scores at both
admission and discharge (see figure 1). The study team
did not have direct access to the raw data that are avail-
able with UKROC.

Statistics

All statistical analyses were performed in SPSS V.28.
Summary statistics were used to represent the demo-
graphics of the population. To determine the functional
gains made by patients, the difference in admission
and discharge scores was analysed using paired-samples
t-tests. For the comparison of length of stay, since the
data were skewed, the non-parametric Mann-Whitney
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Patients admitted to level 1 and 2
n=34474 | rehabilitation services with Acquired Brain
Injury
Patients admitted with ABI |n=31546 "
not caused by ntSAH s
A 4
n=2928 | Non-traumatic Sub-Arachnoid Haemorrhage
admitted to level 1 and 2 services 2 16 years old with
Length of stay between 7 - 400 days
Incomplete UK FIM+FAM at n=344 =
admission or discharge ”
v

n=2584 | Rehabilitation Subset for Analysis

Figure 1 Data extraction process. ABI, Acquired Brain
Injury, ntSAH, non-traumatic subarachnoid haemorrhage; UK
FIM+FAM, UK Functional Independence Measure+Functional
Assessment Measure.

U test was used to compare the two groups. A targeted
binary logistic regression model was used to identify
factors which were associated with changes in the odds
of achieving MCID on total FIM. We developed a large
model including all variables available and then removed
variables which were proving to have an insignificant
effect (p values>0.150), except for certain key variables.
The key variables were age, gender, ethnicity, length of
stay, duration between referral to admission, NPDS and
RCS-E V.13. The same process was followed to assess
the odds of home discharge. Due to the nature of the
regression model used in the assessment of our primary
outcome and the others being exploratory variables, we
have not performed any multiple testing correction.

Patient public involvement
There was no patient and public involvement.

RESULTS

Table 1 shows the demographic information, nature and
duration of rehabilitation services and discharge destina-
tion. The ethnicities were white British 74.1%, other white
ethnicities 2.7%, British Asian/Asian 3.3%, black/black
British 2.0% and other less common ethnicities 1.4%.
Ethnicity data were missing for 16.5%. Almost two-thirds
of patients were admitted to Level 2 services (65.2%) and
one-third to Level 1 services (34.8%).

Functional changes

Table 2 shows a summary of the UK FIM+FAM, NPCNA
and NPDS scores on admission and discharge. The mean
NPDS on admission was 34.1 (95% CI 33.3 to 34.9),
which translates into mean care hours per week in the
community of 75.9 (95% CI 74.1 to 77.7) with mean care
costs per week £6306 (95% CI 6169 to 6442). There was
an improvement in functional independence across all
subsections of the UK FIM+FAM (figure 2). There was
a mean increase in the total UK FIM+FAM score of 42.3
(95% CI 41.0 to 43.6, p value<0.001). The UK FIM+FAM
efficiency (ie, mean FIM+FAM gain/length of stay for the
service®!) was 0.6.

The mean reduction in total NPDS score was 12.7 (95%
CI 12.0 to 13.3, p value<0.001). According to the NPCNA
algorithm, this results in a mean reduction in total care
hours of 26.6 (95% CI 25.3 to 28.1, p value<0.001) and a
mean saving in care costs of £1998 per week (95% CI 1872
to 2125, p value<0.001). This amounts to a saving of £103
584 per patient per year.

Table 1 Demographics, rehabilitation services and discharge destination
Whole sample
Parameters Missing n=2584
Age, mean (SD) 0 57.8 (13.2)
Patient gender, male:female (%) 1 41.1/58.8
Time since onset (days), median (IQR) 69 51.0 (31.0 to 87.0)
Stay (days), median (IQR) 0 69.0 (34.0to 118.0)
Service parameters
Admitted to Level 1/Level 2 services (%) 0 34.8/65.2
Days from referral to admission, median (IQR) 98 14 (6.0 to 31.0)
Discharge destination, n (%) 33
Home 1616 (62.5)
Acute hospital 221 (8.6)
Nursing Home 256 (9.9)
Other inpatient rehabilitation 228 (8.8)
Residential care 102 (3.9)
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Table 2 Summary of average admission scores, discharge scores and functional gains

Admission mean Discharge mean Mean P value
(95% Cls) (95% Cls) difference (95% Cls) t-test (t-tailed)

Functional independence (UK FIM+FAM)

Self-care 26.1 (25.6 to 26.7) 35.9 (35.4 to 36.5) 9.8 (9.5t0 10.2) 52.6 <0.001

Sphincter control 7.1(6.91t07.3) 9.9 (9.7 to 10.0) 2.8 (2.6t02.9) 35.5 <0.001

Transfers 11.5(11.2to 11.9) 18.7 (18.4 to 19.1) 7.2 (6.9t07.5) 49.3 <0.001

Locomotion 6.5 (6.3 t0 6.7) 11.7 (11.4 to 11.9) 5.2 (5.0to 5.4) 50.1 <0.001

Communication 20 (19.7 to 20.4) 25.6 (25.3 to 26.0) 5.6 (5.4t05.8) 46.3 <0.001

Psychosocial 14.5 (14.2 10 14.7) 19.2 (18.9 to 19.5) 4.7 (4.51t04.9) 45.2 <0.001

Cognitive 14.7 (14.4 to 15.1) 21.7 (21.3 t0 22.0) 6.9 (6.7t0 7.2) 50.9 <0.001
Subsection and total scores of FIM+FAM

Motor subscore 51.1 (50.0 to 52.3) 76.2 (74.9 to 77.5) 25 (24.1 to0 25.9) 56.3 <0.001

Cognitive subscore 49.2 (48.3 t0 50.1) 66.5 (65.6 to 67.3) 17.3 (16.7t0 17.9) 57 <0.001

Total FIM+FAM 100.4 (98.4 t0 102.3) 142.7 (140.5to 144.8) 42.3 (41.0 to 43.6) 63.2 <0.001
Subsection scores and total scores of FIM

Motor 42.2 (41.2 to 43.2) 62.7 (61.6 to 63.8) 20.5 (19.7 to 21.3) 53.4 <0.001

Cognitive 18.2 (17.8 to 18.5) 24 (23.6 to 24.3) 5.8 (5.6 t0 6.0) 51.1 <0.001

Total FIM 60.3 (59.1 to 61.6) 86.6 (85.3 to 88.0) 26.3 (25.4 t0 27.2) 57.9 <0.001
Dependency (NPDS/NPCNA)

Total NPDS score 34.1 (33.3 to 34.9) 21.5 (20.6 to 22.7) -12.7 (-13.3t0 -12.0) -40.2 <0.001

NPCNA care hours/week  75.9 (74.1 to 77.7) 49.2 (47.4 to 51.1) -26.6 (-28.1,-25.2) -36.7 <0.001

Care costs/week (£) 6305 (6169 to 6442) 4307 (4202 to 4154) 1998 (2124 to -31.1  <0.001

-1872)

NPCNA, Northwick Park Care Needs Assessment; NPDS, Northwick Park Dependency Scale; UK FIM+FAM, UK Functional Independence

Measure+Functional Assessment Measure.

Predictors of functional gains

In total, 1287 (49.8%) made functional gains of 22 points
or more in the total FIM score and reached MCID. In
the motor domain, 1256 (48.6%) and in the cogni-
tive domain, 1715 (66.4%) of patients achieved MCID.
Figure 3 shows the functional gains across the different
domains of the UK FIM+FAM. The patients in the group
who did not meet the MCID were overall slightly more
able on admission (figure 3). Even though they may not
have met the MCID criteria, they still gained in different
domains, particularly in transfers, speech, concentration,
orientation, social interactions and emotional status. The
areas where this group did not make gains were dressing,
toileting, bathing, stairs and community mobility.

The factors on admission, influencing the odds of
achieving the MCID are highlighted in table 3. Factors at
admission associated with achieving MICD are (a) admis-
sion to a rehabilitation facility within 30 days of referral,
(b) white British ethnicity, (c) low NPDS, (d) higher
scores on locomotion, mobility and communication
subsections of FIM/FAM and (e) higher PCAT scores on
the vocational rehabilitation and behavioural sections. In
comparison to white British individuals, people of Asian/
British Asian ethnicity had significantly reduced odds
of achieving MCID (0.360, p<0.001). Increased PCAT

scores on admission, indicating more complex needs
in the domains of specialist facilities and equipment
(0.638, p<0.001) and complex disability management
(0.622, p<0.001), were associated with decreased odds of
achieving the MCID.

Predictors of home discharge

The predictors of home discharge are given in table 4.
The length of stay of less than 90 days (1.457, p=0.007)
was associated with higher odds of home discharge.
Achieving both motor MCID (2.733, p<0.001) and cogni-
tive MCID (2.345, p<0.001) was independently associ-
ated with increased odds of home discharge. In addition,
higher PCAT scores on medicolegal issues (0.689,
p<0.001), expected duration of stay in rehabilitation
(0.763, p=0.019) and tracheostomy/ventilation (0.644,
p=0.011) were associated with reduced odds of home
discharge.

DISCUSSION

This is the first nationwide study of outcomes following
specialist rehabilitation following ntSAH in England.
The study had a large representative population of 2584
patients undergoing specialist rehabilitation (88.3%) and
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Total nt-SAH group N=2584
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Figure 2 Summary of functional gains across different domains of UK FIM+FAM. Key: yellow=admission, blue=discharge.

The radar chart (or ‘FAM splat’) provides a graphic representation of the disability profile from the FIM+FAM data. The 30-scale
items are arranged as spokes of a wheel. Scoring levels from 1 (total dependence) to 7 (total independence) run from the
centre outwards. Thus, a perfect score would be demonstrated as a large circle. This composite radar chart illustrates the
median scores on admission and discharge for the ntSAH study population (n=2584). The yellow-shaded portion represents the
median scores on admission for each item, while the blue-shaded area represents the median score on discharge. ntSAH, non-
traumatic subarachnoid haemorrhage; UK FIM+FAM, UK Functional Independence Measure+Functional Assessment Measure.

is the largest reported study on rehabilitation outcomes
following ntSAH in the world. The demographics of
our cohort are like that of epidemiological studies on
ntSAH.*”* # The average length of stay in this study was
longer than in many studies (69 days compared with
42-49days), which is due to the complex needs and
highly specialised nature of the rehabilitation provided
to patients in Level 1 and Level 2 facilities in England.
Other series included people with less complex rehabili-
tation needs, the equivalent of UK Level 3 rehabilitation
programmes.”' ***!

Our cohort showed a mean improvement of 42.3 points
for the UK FIM+FAMand 26.3 points on the UK FIM.
These functional gains are like those seen in multiple
smaller studies on rehabilitation gains after ntSAH.*" 2
Our results further validate the beneficial effect of reha-
bilitation on functional outcomes for survivors of ntSAH.
Functional gains were seen in all domains of the UK
FIM+FAM, which shows the widespread benefits of

rehabilitation (figure 2). These were reflected in a reduc-
tion in their ongoing care needs in the community,
resulting in substantial savings in care costs averaging
over £100 000 per patient per year based on the UKROC
algorithm.

The ethnicities of the patients play a significant role
in outcomes following rehabilitation. A study from the
USA showed that, among patients who underwent reha-
bilitation following traumatic brain injury, those of non-
Hispanic black ethnicity had lower motor, cognitive and
total FIM scores at discharge.27 * In our study, people
of Asian ethnicity had lower odds of achieving MCID
compared with white British patients. Ours is the first
study to explore the impact of ethnicity on outcomes
following rehabilitation for ntSAH in the UK. Like the
studies in the US on traumatic brain injury and stroke,
our results also showed that ethnic differences do have
an impact on rehabilitation outcomes following ntSAH.
These findings suggest a need for culturally sensitive

Sandland A, et al. BMJ Neurol Open 2026;8:6001231. doi:10.1136/bmjno-2025-001231
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Figure 3 Summary of functional gains made across the MCID and non-MCID groups. Key: yellow=admission, blue=discharge.
The radar chart (or ‘FAM splat’) provides a graphic representation of the disability profile from the FIM+FAM data. The 30 scale
items are arranged as spokes of a wheel. Scoring levels from 1 (total dependence) to 7 (total independence) run from the centre
outwards. Thus, a perfect score would be represented as a large circle. This composite radar chart illustrates the median
scores on admission and discharge for the ntSAH study population (n=2584). The yellow-shaded portion represents the median
scores on admission for each item, while the blue-shaded area represents the median score on discharge. FAM, Functional
Assessment Measure; FIM, Functional Independence Measure; MCID, Minimal Clinically Important Difference; ntSAH, non-
traumatic subarachnoid haemorrhage.

6 Sandland A, et al. BMJ Neurol Open 2026;8:6001231. doi:10.1136/bmjno-2025-001231

‘saibojouyoa) Jejiwis pue ‘Buiurely |y ‘Buiuiw elep pue 1xa} 0} pajejal sasn Joy Buipnioul ‘ybukdod Ag parosioid
‘1senb Aq 920z 1udy gz uo wodfwq uadoABojoinau/:sdiy woiy pspeojumoq "920g 1Mdy 6 U0 LEZ100-G202-0ulwa/9g L0t Se paysiand 1sai) :uadQ ABojoinaN PINg



Table 3 Predictors of achieving the MCID in total FIM score

95% CI
Odds of overall MCID Lower Upper Significance

Admission age 0.996 0.987 1.005 0.369
Patient gender, female:male 1.185 0.956 1.470 0.122
Ethnicity*

White (other) 0.560 0.287 1.095 0.090

Asian/British Asian 0.360 0.196 0.663 0.001

Black/black British 0.659 0.299 1.453 0.301

Other 1.016 0.416 2.479 0.972
Length of stay <90days 0.798 0.628 1.015 0.066
Referral to admission <30days 2.092 1.638 2.673 <0.001
NPDS total score 0.986 0.976 0.996 0.005
RCS-E V.13 total score 1.019 0.964 1.077 0.517
Admission UK FIM+FAM
subsection scores

Mobility (transfers) 0.946 0.918 0.975 <0.001

Locomotion 0.804 0.766 0.844 <0.001

Communication 1.045 1.028 1.062 <0.001

Cognitive 0.992 0.974 1.011 0.415
Admission PCAT scores

Specialist facilities and equipment 0.638 0.534 0.762 <0.001

Vocational rehabilitation needs 1.487 1.299 1.704 <0.001

Family support 1.210 0.943 1.552 0.133

Complex disability management 0.622 0.473 0.819 <0.001

Behavioural management 1.486 1.223 1.806 <0.001

*White British ethnicity is the comparator level.

MCID, Minimal Clinically Important Difference; NPDS, Northwick Park Dependency Scale; PCAT, Patient Categorisation Tool; RCS-E,
Rehabilitation Complexity Scale; UK FIM+FAM, UK Functional Independence Measure+Functional Assessment Measure.

rehabilitation programmes aimed at patients from ethnic
minority groups.

Following a stroke or traumatic brain injury, patients
who experienced delays of more than 30 days for admis-
sion to a rehabilitation ward had poorer outcomes.”*™' In
our cohort of ntSAH, those who waited for more than 30
days after referral for transfer to the rehabilitation ward
had a significantly lower chance of achieving MCID. This
could indicate that delays in transfer to a specialist reha-
bilitation unit impact negatively on outcome following
ntSAH. However, the association is not necessarily caus-
ative, as the increased waiting time could simply be an
indicator of the severity of the initial presentation of
ntSAH. Our results highlight the importance of devel-
oping rehabilitation services alongside acute care to start
rehabilitation as early as possible after ntSAH.

As expected, patients with higher requirements for
specialist equipment and facilities, and for ongoing
complex disability management, had reduced odds
of achieving the MCID across all FIM+FAM domains;
however, there was no significance in relation to home
discharge. In our model, the gain of MICD in total FIM

did not show significance in relation to home discharge.
This may be explained within the context of the statis-
tical model used, as it simultaneously accounted for
both motor and cognitive MCID. The patients achieving
overall MCID will already be accounted for in the two
subsections.

Patients who had high medical needs, as highlighted by
the PCAT score on medical/surgical acuity and trache-
ostomy/ventilation scores, were less likely to achieve
MCID. This highlights the significant impact of medical
complications on rehabilitation outcomes and the need
for hyperacute rehabilitation units that can manage
these patients with complex needs within the context of
rehabilitation.” Patients with identified needs for voca-
tional rehabilitation on the PCAT were more likely to
achieve MCID across all FIM+FAM domains. The PCAT
is a measure of the complexity of rehabilitation needs on
admission. This association is because vocational reha-
bilitation is only likely to be relevant for those who are
making rapid functional gains towards independence.

Around a third of patients in this cohort needed resi-
dential care. Age, gender and ethnicity did not affect
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Table 4 Predictors of home discharge

95% CI
Odds of home discharge Lower Upper Significance

Admission age 1.003 0.993 1.013 0.520
Patient gender, female:male 1.223 0.952 1.570 0.116
Ethnicity*

White (other) 0.734 0.529 1.017 0.063

Asian/British Asian 0.479 0.210 1.093 0.080

Black/black British 0.608 0.290 1.274 0.187

Other 0.719 0.290 1.785 0.477
Length of stay <90days 1.457 1.111 1.910 0.007
Referral to admission <30 days 0.889 0.670 1.180 0.416
NPDS total score 0.988 0.977 0.999 0.040
RCS-E V.13 total score 0.988 0.928 1.053 0.720
FIM change scores

Gain of score>22 1.078 0.591 1.967 0.806

Gain of cognitive subscore>3 2.345 1.730 3.180 <0.001

Gain of motor subscore>17 2.733 1.527 4.893 <0.001
Admission PCAT scores

Tracheostomy/ventilation 0.644 0.459 0.905 0.011

Medicolegal issues 0.689 0.585 0.812 <0.001

Expected duration of stay 0.763 0.609 0.956 0.019

*White British ethnicity is the comparator level.

FIM, Functional Independence Measure; NPDS, Northwick Park Dependency Scale; PCAT, Patient Categorisation Tool; RCS-E, Rehabilitation

Complexity Scale.

discharge destination. Patients who achieved MCID in
either the motor or cognitive domains were more than
two times as likely to be discharged home. This high-
lights the benefits of specialist rehabilitation for complex
needs and the value of targeted plans for specific areas of
deficit. Small benefits can make a substantial difference,
especially in the cognitive domains.

Strengths

The study has the largest cohort size among the studies
on outcomes following the rehabilitation of patients with
ntSAH. As we used data from UKROC collected during
usual clinical practice, the results are generalisable to all
Level 1 and Level 2 rehabilitation services throughout
England. In this study, we had to exclude only a small
proportion of the original population from the analysis
population due to incomplete data. This is a particular
strength compared with studies of a similar nature and
points to the robust nature of the data collection process
for UKROC.

Limitations

The UKROC database categorised all patients with
‘non-traumatic subarachnoid haemorrhage’ together
into a single category; therefore, we could not investi-
gate the impact of the aetiology of ntSAH on rehabili-
tation outcomes. The most frequent cause of ntSAH is

aneurysmal bleed. As this is a large, non-selective popula-
tion database, we assume that the majority of patients in
our cohort had an aneurysmal bleed. The UKROC data-
base also does not have any data on the acute stages of
each patient, like the severity of the ntSAH on admission,
rebleed and vasospasm. There are major limitations in
using the MCID based on the FIM as a measure of good
outcomes, as the goals of rehabilitation may be different
for different patients, and the FIM is known to have
limited sensitivity in patients with highly complex needs
following acquired brain injury.'” Data with a more goal-
orientated outcome measure, like the Goal Assessment
Scale, could have provided more information on patient-
centred outcomes. Although the UKROC database allows
for goal attainment to be entered, few centres complete
these data, as NHS England does not mandate them.

SUMMARY

Conclusions

This study is the first on the overall outcomes for patients
with ntSAH in England. It has shown that rehabilitation
is an effective method in improving functional outcomes
across all total FIM+FAM, motor FIM+FAM and cognitive
FIM+FAM. Around 50% of patients admitted to Level 1
and Level 2 rehabilitation facilities achieved the MCID
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on FIM scores. The predictors of achieving MCID include
ethnicity, time from referral to admission, admission
NPDS and admission functionality scores. The predic-
tors for home discharge include length of stay, admission
functional dependency scores and achievement of the
MCID in motor and/or cognitive domains of the FIM.
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