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Stroke in patients aged over 75 years: outcome and
predictors

L. Kalra, D.H. Smith and P. Crome1
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Summary: The outcome and predictors of stroke rehabilitation were studied prospectively in 96
patients (mean age 81.3 ± 5.4 years) admitted to geriatric wards from a well-defined area over one year.
Ofthese, 32 (33%) died (median survival 11 days), 52 (54%) returned home (median hospital stay 69 days)
and 12 (13%) required long-term care (median hospital stay 164 days). Deaths and discharges showed a
bimodal pattern; nearly 40% of the patients died or were discharged within 2 weeks of admission. Early
death correlated with level of consciousness (P = 0.02), neurological deficit (P = 0.01) and prestroke
Barthel scores (P = 0.04) on admission. Patients with right- rather than left-sided hemiparesis (P = 0.02),
good motor power (P = 0.002) and without sensory deficit/inattention (P = 0.002) were discharged early.
Discharge home was adversely affected by poor awareness of deficit (P= 0.02), hemianopia (P = 0.03)
and incontinence (P = 0.02) assessed at 2 weeks. Stroke survivors with Barthel score < 6 and Mental Test
Score < 4 at 2 weeks after stroke required long-term care.

Introduction

An average district in England generates about 500
new strokes annually, of which 50-70% are hos-
pitalized mainly for rehabilitation, nursing and
social reasons.'2 Approximately 41% of these
patients are managed on geriatric wards and
occupy nearly 21% of beds in the speciality.3'4
Treatment of stroke is expensive3 and accounts for
nearly 10% of the district bed-day costs.5 These
costs will escalate in future, because ofthe expected
rise in the number of elderly stroke patients.5 A
careful evaluation of the costs and benefits of
various treatment options is essential before desig-
ning effective stroke rehabilitation services in the
present climate of limited health-care resources.
The results of studies in stroke rehabilitation

undertaken in the past are conflicting and are
limited to relatively young (mean age under 75
years) stroke subjects.6'0 Treatment of stroke on
general wards has been criticized," but the benefits
of specialist units remain equivocal.8"10"12 Few
studies have been undertaken in elderly subjects,
many of whom have additional disability and,
hence, poorer prognosis.'3 There are no reports on
stroke management on geriatric wards and the
factors which influence outcome. The present study

is, to our knowledge, one of the first to audit stroke
rehabilitation on geriatric wards. It provides
baseline data with which future stroke manage-
ment strategies in this age group can be compared
and suggests clinical discriminants which will be
helpful in evolving more effective rehabilitation
protocols.

Methods

This one year prospective study was conducted in
stroke patients over 75 years of age from a
well-defined geographical area (estimated popula-
tion > 75 years = 7,400)'4 admitted to a unit
operating a 24 hour, age-related, acute admissions
policy. The patch included the mainly suburban
areas of Penge, Anerley, Beckenham, West Wick-
ham and Hayes, all ofwhich have an above average
elderly population. The Standardized Mortality
Ratio in this patch was 95.6, and 5-7% of elderly
population were below the Jarman Eight Index.'4
During the one year period of the study, 97% of all
patients over 75 years of age requiring hospital
treatment were admitted to the unit.'5

Stroke was defined as acute onset ofneurological
deficit lasting more than 24 hours or leading to
death, with no apparent cause other than cerebro-
vascular disease. The diagnosis of stroke was based
on history and clinical examination, but computed
tomographic (CT) scanning was undertaken when
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the diagnosis was in doubt. Subjects with cerebral
pathology other than cerebrovascular disease were
excluded.

Details of age, gender, social circumstances,
prestroke Barthel scores,'6 previous strokes, other
medical problems and dementia were recorded. A
detailed assessment within 72 hours of admission
included level of consciousness (motor subscale of
the Glasgow Coma Scale),'7 side of stroke, subjec-
tive awareness of deficit (determined clinically by
verbal or non-verbal response to the question 'Is
there something wrong with the right/left side of
your body?'), power in the arm and leg on the
affected side (Medical Research Council grading),
incoordination, hemianopia, dysphasia, dyspha-
gia, sensory deficits, inattention (visual/sensory),
continence, Hodkinson's abbreviated mental test
score (MTS),'8 mobility,'9 and BarthelADL scores.
This assessment was repeated at weekly intervals.
The end points of the study were defined as:

death, discharge home, placement in institutional
care or hospital stay exceeding 24 weeks.

Stroke management was undertaken on mixed
wards with stroke and non-stroke patients.
Therapist cover included one full-time physio-
therapist and one part-time occupational therapist
(supported by one assistant each) per two wards of
20 beds. In addition, there was regular input from
speech therapists, social workers and the patient
placement officer.

Descriptive statistics have been used in data
presentation and multiple regression analysis (step-
wise deletion) was used to determine the effects of
assessment variables on eventual outcome. The
regression coefficient (B) and the probability value
(P) of significant independent variables influencing
outcome have been described where appropriate.

Results

Stroke was diagnosed in 102 patients and
accounted for 9.9% (105/1,056) of the total admis-
sions from the defined population representing a
third of the district. Six patients were excluded
because of non-cerebrovascular disease on CT
scans.

Demographic data

The mean age of the 96 patients (M:F ratio =
28:72) included in the study was 81.3 ± 5.4 years.
Previous strokes were seen in 18 (18.8%) patients,
13 (72%) on the same side and five (28%) on the
opposite side of the present stroke. The majority of
patients (n = 74) were independent prior to stroke
and lived alone (n = 58). Fifteen patients (living
alone = 9) required assistance for mobility and self
care (mean Barthel score 11.9 ± 2.2) and seven

patients were admitted from long-term institutions
(mean Barthel score 8.1 ± 3.6). Dementia, diag-
nosed prior to the present admission, was present in
22 (23%) patients, five of whom were admitted
from long-term care.

Initial assessment

The consciousness level of patients ranged from
1-6 (mean 4.2 ± 2.6) at the time of admission. Ten
patients remained deeply comatose or died within
72 hours ofadmission and could not be assessed. In
the remaining 86 patients, left hemiplegia was seen
in 41 (47.6%), right hemiplegia in 38 (44.2%) and
brainstem/cerebellar signs in seven (8.2%) patients.
The mean power in the affected arm was 2.4 ± 1.5
and 3.1 ± 1.8 in the affected leg. Sensory loss was
present in 11 (12.5%) patients, hemianopia in 34
(39.5%), dysphasia in 17 (44.7% of right
hemiplegia), dysphagia in 17 (19.7%), and sensory/
visual inattention in 46 (53.4%) patients. Incon-
tinence was seen in 68 (79%) patients and 32
patients (28 with left hemiparesis) were subjectively
unaware of the neurological deficit. The mean
Barthel score at the time ofadmission was 5.2 ± 6.7
in the 86 patients assessed.

Mortality

Thirty-two patients (33%) died during the study
(median survival 11 days). The majority of the
deaths were within the first 2 weeks of admission,
with eight deaths within 72 hours, 15 within 7 days
and 23 within 14 days of admission. Early death
correlated with the level of consciousness (B =
- 0.114, P = 0.02 1), severity ofneurological deficit
(B = - 0.058, P = 0.008), dysphagia (B = 0.005,
P = 0.044) and pre-stroke Barthel scores
(B = 0.0136, P = 0.037). Age, gender, previous
strokes, other medical problems or cognitive
impairment prior to admission did not influence
early mortality.
Nine patients died during rehabilitation, their

median survival being 72 days. The cause of death
was a further stroke in five patients (same side = 4;
opposite side = 1), chest infection in three patients
and an acute myocardial infarct in one patient.

Rehabilitation outcome

Of the 64 survivors, 52 (80%) patients were dis-
charged home (median length of hospital stay 69
days). Seventeen patients (32.7%) were discharged
within 3 weeks ofadmission. A complete resolution
of neurological deficit was seen in nine patients.
Neurological deficit improved considerably in
other subjects, with improvements in power
(predischarge mean 4.2 ± 0.8), mobility (pre-
discharge mean 4.6 ± 0.8) and functional ability
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(predischarge mean Barthel 17.7 ± 2.3). These
patients were able to cope with no or little addi-
tional help (shopping, cleaning) from the family or
services. Factors that influenced early discharge
included right- rather than left-sided stroke
(B = 0.04, P = 0.0 16), good motor power (B =
0.0103, P = 0.002), consciousness level on admis-
sion (B = 0.052, P = 0.047), and absence of sensory
deficit/inattention (B = - 0.034, P = 0.0016) or
incontinence (B = - 0.026, P = 0.008) during
initial assessment. Early recovery was not
influenced by age, gender, previous strokes or
prestroke Barthel scores.
The median duration of stay of the 35 other

patients eventually discharged home was 92 days.
Twenty-three (66%) were independently mobile
with or without aids (mobility level 4-5), eight
(23%) were wheelchair independent and four
patients required help with mobility and transfers
(mobility level 2- 3). The mean Barthel score at the
time of discharge was 14.3 ± 2.4. All patients
required additional social services support follow-
ing discharge, a high input (personal care/home
care) being required in 14 (40%) patients. Ten
(29%) patients required further outpatient re-
habilitation following discharge.
Twelve patients were transferred to nursing or

residential homes (median duration ofhospital stay
164 days). Of these, three had been discharged
home previously with adequate support following
a predischarge assessment at home. The functional
ability of these patients was unchanged but long-
term care was necessary because of social pressure.

In patients requiring longer rehabilitation assess-
ment of physical or functional abilities (for exam-
ple, age, gender, side of stroke, previous strokes,
functional status prior to admission, other medical
illness, severity of neurological deficit, con-
sciousness levels, mental test scores, mobility and
Barthel ADL scores) at the time of admission did
not correlate with eventual discharge to home. A
further assessment at 2 weeks was more predictive,
showing an increased probability of requiring
long-term care in patients with low MTS scores
(B = 0.016, P = 0.032), poor awareness of deficit
(B = 0.019, P = 0.021), hemianopia/inattention
(B = - 0.002, P = 0.03), sensory deficit/inatten-
tion (B = - 0.007, P = 0.008) and incontinence
(B = - 0.031, P = 0.019). Stroke survivors with
Barthel score < 6 and MTS<4 at 2 weeks failed to
improve significantly and required long-term nurs-
ing care.

Discussion

The results show that 33% of hospitalized elderly
stroke patients died, 54% returned home and 13%
were transferred to institutional care. The number

of patients returning home was higher than
reported on general wards and comparable to that
on stroke rehabilitation units.468920

Several factors may have contributed to this
observation. Poor outcome on general wards has
been attributed to misunderstanding and rivalries
between professionals, breakdown of communica-
tion and ill-prepared or unplanned discharges."
These problems are less likely to occur on geriatric
wards, where a multidisciplinary team approach to
patient care, consultation with carers and planned
discharges are normal practice. Not surprisingly,
recent studies have failed to show any difference in
outcome between specialist units and geriatric
wards.'2'20 It may also have been possible to
discharge patients with a high level of disability,
firstly because of lower expectations of well-being
amongst elderly people and, secondly, because of
the community support systems for elderly people
developed during the last two decades. Finally, it is
possible that therapy resources and skills may have
been diverted from general wards to stroke
rehabilitation units during previous studies, with
adverse effects on staff motivation and rehabilita-
tion potential, resulting in poorer outcome.
The median length of hospital stay for survivors

in the present study (69 days) was greater than that
of29- 55 days reported elsewhere.4920 It is possible
that age (mean 81 years in this study compared with
<75 years in other studies), other medical or
locomotor problems and sensory or cognitive
impairment may have contributed to slower
recovery. On the other hand, a longer hospital stay
may have been the result ofpoorly coordinated and
improperly targeted therapy.2' There is some
evidence that patients managed on special units
recover more quickly and there may be savings on
hospital bed occupancy.5'20 Hence, the benefit of a
stroke rehabilitation unit for elderly people may lie
in reducing hospital stay rather than improving
outcome.
The success of a stroke rehabilitation unit would

depend upon the effective utilization of its poten-
tial, mainly by appropriate patient selection.22
Specialist units would be of little advantage in
patients who would do well or those who would do
badly whatever the therapy input. However, the
early and reliable identification of such patients
and those most likely to benefit from intensive
rehabilitation has presented problems.5'23 The tim-
ing of transfer to stroke rehabilitation units may be
another important determinant.
Nearly 40% of the patients were discharged or

died within 2 weeks of admission to this study.
Also, clinical assessment at 2 weeks correlated
significantly with eventual discharge home or the
need for long-term care. Hence, this would appear
to be the appropriate time to assess patients for
specialist rehabilitation.
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Stroke survivors with low Barthel and MTS
score in the absence ofan acute illness 2 weeks after
admission appear to have limited rehabilitation
potential and alternative management strategies
need to be considered. The prospects of discharge
home (with or without support) are also poor in
patients who continue to have severe motor deficit,
sensory/perceptual problems, hemianopia and
incontinence 2 weeks after admission.
The clinical determinants which significantly

influenced the outcome of stroke rehabilitation of

elderly patients in this study are in general agree-
ment with those seen in other studies.2427 Prognos-
tic scores based on clinical determinants have been
suggested for younger stroke patients.24 The
similarity in clinical determinants of stroke
rehabilitation outcome in the elderly suggests that
is may be possible to modify these scores for use in
the elderly to help target scarce therapy resources
to patients most likely to benefit from intensive
input.
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