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ABSTRACT

The Leeds Stroke Rehabilitation Placement Scheme (SRPS) provides short-term
intensive support for vulnerable stroke patients on discharge from hospital. A previous
study at one year post stroke established the benefits of this community support,
demonstrating that patients involved in the scheme were more likely to maintain their
three-month post stroke functional ability than patients discharged directly home, as

is conventional.

Given the scarcity of resources, however, it is important to demonstrate not only the
effectiveness of an intervention but also the cost-effectiveness, in order to ensure that
resources are allocated efficiently. The aim of this study was to combine the
previously reported effectiveness data with newly gathered cost information, to carry

out a cost-effectiveness analysis of the SRPS.

The results show that the SRPS attained a unit increase in functional ability, as given
by the Barthel Activities of Daily Living Index, at lower cost (£586.85) than the
alternative of discharging patients directly home (£5859.48). Although methodological
problems and limitations in the data allow only tentative conclusions to be made, the
study does highlight the practical problems encountered in the field of cost-
effectiveness analysis and makes a number of recommendations to guide future

evaluations of stroke rehabilitation services.



INTRODUCTION

Stroke, or cerebrovascular accident (CVA), is a common disorder which is responsible
for considerable mortality and morbidity. It is a debilitating disease, resulting from a
disturbance of the blood supply to a section of the brain, with symptoms including
hemiparesis (loss or impairment of use of a limb), hemiplegia (paralysis of one side
of the body), speech disorders, balance problems, visual and perceptual problems,
incontinence, depression, and loss of memory."* The rehabilitation of stroke victims
focuses on the resulting disabilities and aims to restore the patients to their fullest
possible physical, psychological and social capability, in order to maximise life

satisfaction for both the patients and their carers.”?

Conventionally, stroke patients referred to the Chapel Allerton Hospital in Leeds for
intensive rehabilitation receive medical care and physical, occupational and speech
therapy, as required. They also have access to a social worker. When staff at the unit
believe that patients have gained as much benefit from their treatment as possible, and
when suitable arrangements have been made, they are discharged. The majority return
to their homes but some, whose progress has been exceptionally poor, are referred
back to acute hospitals or enter nursing homes. Once home, patients are.followed-up
in resettlement clinics and by health visitors, and receive hospital and community

services where necessary.

The Stroke  Rehabilitation Placement Scheme (SRPS), implemented in 1983 and
funded from joint finance, is an addition to this conventional treatment, providing
patients with short-term, intensive community support upon discharge from the
rehabilitation unit. The scheme is aimed at the more vulnerable sufferers of stroke who
no longer require coordinated inpatient rehabilitation but whose condition is felt likely
to deteriorate if discharged directly home, such as those living alone. In the absence
of the SRPS, such patients may be kept in the rehabilitation unit longer than necessary
until suitable arrangements for their discharge are made. This imposes unnecessary
costs on the health service and prevents the allocation of their bed to someone in

greater need. The SRPS is managed by the SRPS Occupational Therapist (SRPS OT),



who is responsible for recruitment and training of scheme carers, organisation,
monitoring and guidance of placements, and is on-call 24 hours a day. The SRPS OT

acts as a link between the hospital and the community, extending the influence of the

rehabilitation unit.

SRPS participants are discharged into the home of a trained scheme carer for a period
of placement, befdré returning to their own homes. In general, these placements aim
- to consolidate technicjues needed to achieve maximum independence, discover and
rectify potential problems patients may face upon return home, and provide both
practical and emotional support for patients who, for the first time, may have to cope
with physical disability, communication problems and impaired intellectual functioning
away from the security of hospital. At the end of a placement, the carer may visit the
patient at home, to help them settle in and to minimise any problems which may be
encountered. In some instances, if a patient is unwilling to stay with a carer or if a fullr
placement is felt unnecessary, the carer may be required to visit a patient who has

been discharged directly home, with no actual placement taking place.

A prospective, controlled study by Geddes et al*® established the benefits of the SRPS
compared to patients who were discharged directly home, demonstrating that placed
patients were more likely to maintain their three-month post stroke functional ability,
as given by the Barthel Activities of Daily Living Index, than were the control group.
The experimental group showed a statistically significant increase in Barthel score
between three and 12 months post stroke (mean scores 73.0 and 87.0 respectively),
whilst the control group showed no significant improvement (mean scores 74.4 and
75.7 respectively). The authors did not employ a randomised study design but carried
out a pragmatic study of actual service provision. Randomisation would have caused
ethical problems relating to the exclusion of individuals who, in the absence of the
trial, would have been eligible for placement on the SRPS. The authors state that,
"While recognising the limitations of this small study, it is suggested that the use of
trained lay carers and a key worker can maximise the benefits gained by intensive

hospital rehabilitation."’



This gain in outcomés, however, can only be achieved with increased expenditure and,
since NHS resources are finite, the provision of the SRPS must be associated with
opportunities forgone elsewhere. In order to ensure that resources are being directed
towards those services which generate the greatest benefit, adequate cost-effectiveness
information is needed. The aim of this study was to combine the outcome data
published by Geddes et al with retrospectively collected cost data, to undertake a CEA
and determine whether or not the SRPS is more cost-effective than discharging

patients directly home.

ECONOMIC EVALUATION

Burden of Disease

"No single medical measure would make such a contribution to the quality of life in
old age as the prevention of stroke. The continuing decline in the incidence of stroke
might suggest that we are on the road to achieving this. But this has not been
accompanied by a change in prevalence which has remained more or less constant over
the past several decades as a result of major improvements in long term survival

following cerebral infarction."’

The Oxford Community Stroke Project® reported a total annual incidence of 2.2 per
1,000 population, including recurrent cases, and an annual incidence of first ever
stroke of 1.95 per 1,000 population, approximately 100,000 new cases each year.
Prevalence estimates Suggest that 3 to 4 times that many people in the community are
suffering from the after-effects of stroke at any one point in time.” Stroke is the third
leading cause of death in the UK, accounting for approximately 12% of mortality from
all causes in England and Wales, yet the major~sc‘>cial and economic burden of stroke
arises from the resulting disability, with survivors requiring intensive, time-consuming

and expensive rehabilitation in an attempt to improve their independence.'>'

It has been estimated that stroke accounts for approximately 4% of all NHS
expenditure each year.? Isard & Forbes,” in a study of stroke in Scotland in 1988,

estimated that CVA was responsible for 5.5% of total hospital costs and 4.3% of total



NHS costs in Scotland. The Office of Health Economics found, in 1985, that 3.9% of
the total NHS budget was spent on CVA. Their calculations, however, do not include
expenditure on community support or anti-hypertensive drugs, so this figure can be
taken as a minimum. "’ Stroke patients occupy approximately 12%-of general medical
ward beds and an estimated 12% of stroke survivors are in institutional care one year
post stroke.>'? The incidence of stroke increases with age, with 75% of strokes
occurring in those over 65 years of age."? This heavy burden on hospital and
community services is, therefore, likely to increase given the increasing number of
elderly persons in the population and thé increasing survival after stroke.'*'"

Expenditure on this scale needs to be justified.

Cost-Effectiveness Analysis

Cost-effectiveness analysis (CEA) is concerned with technical efficiency - the
maximisation of output from a given level of resources. It involves the systematic
comparison of the costs (in monetary units) and the outcomes (in ’natural’ units) of
alternative health care interventions, providing information to enable priorities to be
set and resources to be allocated efficiently between competing services. Alternatives
which generate the greatest benefit for a given level of resources should take priority

over those that generate less."”!7 .

The.economic burden of stroke, which falls on the health service, the patients and their
families, and society as a whole, is substantial, yet there is little cost-effectiveness
evidence to ensure that value for money is being obtained.>*'*? Wade et al’' in a
controlled trial of a home care service available for the first six months post acute
stroke, whilst not. considering costs, clearly demonstrated the need to evaluate new
services. The authors found that the trial group (n=440) utilised more hospital bed
days and demonstrated functional recovery and emotional adjustment to stroke equal
to that of the control group (n=417). The extra expenditure allocated to the home care
service appeared to have been an unnecessary use of resources and they conclude that,

"Care should be taken before expanding domiciliary services to decrease hospital use."



A BIDS search was undertaken for articles, written in the English language and
published between 1981 and 1993. Key words: stroke rehabilitation, cost, economics.
The majority of articles which evaluated the cost of stroke examined national resource
use only, as summarised above. Only six articles were found to have evaluated the
costs of specific rehabilitation interventions, three US studies**?* two Swedish??® and

one study in New Zealand.”” No UK studies were found.

Methodological problems weakened most of these six studies and it was not possible
to compare them with each other or with the SRPS as they varied greatly, providing
differing services, evaluating different costs and outcomes, being based in a number
of different settings and being provided by a range of different professionals. They do,
however, help to highlight the severe lack of good quality cost-effectiveness
information in the area of stroke rehabilitation, particularly in the UK, and the need

for more standardised analysis to allow comparisons to be made.

METHODOLOGY
Study Design

An economic evaluation was carried out comparing the costs and outcomes of patients
discharged onto the SRPS with those of patients discharged directly home, as is
conventional. The study combined outcome data prospectively collected by Geddes et
al*® for patients admitted to the rehabilitation unit between December 1984 and March
1986 (group X), and cost data retrospectively collected for patients discharged from
the unit between April 1992 and March 1993 (group Y). This requires the assumption
that the two patient groups, X & Y, both containing cases and controls, are similar in
all respects. Group Y involved patients discharged from the unit, rather than admitted
as used by Geddes et al, because summary information held at the unit was presented

by discharge, rather than admission, date.

Two categories of patient were identified by Geddes et al. Category 1 patients are
those who have yet to return home following their stroke. They are referred to the

rehabilitation unit from the acute hospital they were admitted to following the onset



of stroke. Category 2 patients are those who have returned home but who have been
referred back to the hospital sector for further rehabilitation because they have suffered
a set-back or have been unable to cope at home. Geddes et «al included only category
1 patients who were admitted to the unit diagnosed with stroke, and who were
avairlable for one year post stroke follow-up. Of a total of 92 group X stroke patiehts,
10 placed patients and 61 unplaced patients were found to be eligible for inclusion.
Following the same eligibility criteria, of a total of 56 group Y stroke patients, eight
placed patients and 41 unplaced patients were found to be eligible. A further group Y
placement was included because, although disbharged from the unit Before April 1992,
a proportion of the patient’s placement fell into the period under study, giving a total

of nine placements.
Costs

In order to calculate the cost of alternative interventions under study, all resources
used by study participants must be recorded and combined with the relevant unit costs.
The resources used by stroke patients will include those associated with hospitalisation,
rehabilitation, long-term institutional care and community services. The SRPS is likely
to influence the use of such resources in a number of ways. The scheme may result
in decreased lengths of stay at the rehabilitation unit and, by improving the functional
ability of patients, it may bring about lower demand for community services, lower
re-admission rates, and less need for long-term institutional care, than would otherwise
have been the case. Alternatively, decreased lengths of stay may be associated with an
increase in the use of community services or an increase in the burden placed on
patient’s families. It is important, therefore, to evaluate not just the resources required
to provide the scheme itself, but also to track resource use at the rehabilitation unit

and after discharge. -

To cost group Y, resources explicitly considered in this study were inpatient days at
the rehabilitation unit, use of remedial therapy services at the unit (speech,
occupational, and physiotherapy), and use of the SRPS by the placement group. The

aim was to calculate the total expenditure on each patient, from the point of admission



to the unit to the point of discharge, for unplaced patients, or to the end of placement,
for placed patients. Individual use of remedial services was calculated to enable a more
detailed comparison of resource use at the unit, rather than employing a flat rate cost
per day for patients who may require very different amounts of care. Longer term
analysis proved impossible, given the time available (three months), and the

retrospective nature of the study.

As well as recording the direct costs of a service, economic evaluations should include
measures of indirect and intangible costs. Indirect costs refer to productivity losses as
a result of premature death or disability and intangible costs refer to the pain and
suffering associated with disease. For many stroke studies it is reaso'nablve to assume
that indirect costs will be relatively insignificant given that 75% of stroke victims are
over the age of 65 and, therefore, no longer in productive employment.'® Although the
rehabilitation unit does not normally admit patients over the age of 65, it is still
reasonable to assume that such costs will be relatively small because mortality rates,
and therefore production losses, are lower in younger stroke patients. It is also true
that changes in indirect and intangible costs will be picked up in the measurement of
outcomes, for example any improvement in the pain or suffering of a patient (decrease
in intangible costs) will be shown as an increase in benefits, and hence such costs are

not considered explicitly in this paper.
Outcome Measures

A variety of outcome measures are used to evaluate the success of stroke
rehabilitation, with activities of daily living (ADL) being the most common. A
patient’s ADL functioning is of great importance because of the influence it has upon
many factors in a patients life, including accommodation requirements, social
activities, and employment capabilities. Of the many ADL scales in existence, the
Barthel Activities of Daily Living Index (BI) is considered the best global measure of
functional ability for classification purposes.”**! The BI has been formally tested and

found to be valid and reliable as compared to other ADL scales.**?’
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Geddes et al measured the BI score of all group X study patients at three and twelve
months post stroke. The first measurement was taken at three months in an attempt to
control for the fact that most survivors of stroke make some ’spontaneous’

improvement during the first three months following a stroke, regardless of whether

or not they receive formal rehabilitation.>>**

The BI, however, does not adequately cover all outcome variables relevant to the
measurement of improvement after stroke.’"* Stroke has a considerable impact on
many dimensions of life, not just on ADL, and ideally physical, social,” and
psychological functioning should be assessed. In order to capture a wider range of
outcomes; Geddes et al analysed social activities pre stroke and one year post stroke
using the Frenchay Activities Index,?** and frequency of depression on admission and
one year post stroke using the Wakefield Depression Inventory.*' They reported no
evidence of any statistically significant differences in outcome between the placed and
unplaced patients, on either of the two scales. The major affect of the SRPS was seen
in the area of physical functioning and hence it was felt valid to concentrate on the BI

as the measure of outcome.

RESULTS

Patients

Group X and group Y patients were compared to determine whether it is reasonable
to assume that the two groups are similar in all respects. The percentage of patients
placed on the SRPS, mean length of stay at the unit, and the percentage of patients
living alone did not differ substantially. There was a large difference in mean age,
with group X being on average much older than group Y (mean age 68 and 53
respectively). This may reflect policy changes adopted since Geddes et al undertook
their study. The unit tends to admit relatively young patients (65 years and under)
classified as moderately/severely disabled. It does not. generally admit the most severe
cases or those who are too frail, since neither group would benefit from intensive
rehabilitation. It is possible that some of the more elderly patients admitted in the past

gained little from their stay and the unit has since admitted fewer patients in that age
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group. A smaller percentage of male patients was found in group X than in group Y
(48% and 62% respectively). In general more men than women suffer strokes, so the
proportion of men in group Y is reasonable. Women, however, with greater life
expectancy than men, tend to suffer more strokes much later in life and, therefore, it

is possible that there is a more even split in group X due to the higher mean age.

In order to be able to attribute changes in outcome to the intervention under study, it
is necessary to ensure that the experimental and control groups are similar in all
respects apart from the intervention. Comparing cases with controls in both group X
and group Y revealed only one important difference. A greater percentage of cases
(60% group X, 78% group Y) than controls (18% group X, 17% group Y) were living
alone. This, however, is only to be expected given that living alone is one criteria for
referral to the SRPS. Geddes et al state that, "Although representing a biased sample
of the stroke population, there was no suggestion that the rehabilitation outcome of

these patients was expected to be particularly favourable, rather the reverse."

Costs - Group Y

Gross salaries (including national insurance and superannuation) and the average
inpatient day cost at the rehabilitation unit were provided by the Leeds General
Infirmary. The hourly pay for each grade of therapist was calculated on the basis of
a 36 hour week and a 46 week year and applied to data on patient contacts, giving an
average cost for remedial therapy of £1,019.93 per unplaced patient and £823.59 per
placed patient. The average cost of an inpatient day at the unit was £92.66 after

adjustment to exclude remedial therapy staff costs and so avoid double counting.

For unplaced patients, mean length of stay at the unit was 71.2 days giving an average
inpatient cost of £6597.39 per patient. Adding average remedial therapy staff costs of
£1,019.93 gives an average cost of £7,617.32 per unplaced patient, for the period from

admission to the unit until discharge.

The costs generated by the nine placed patients were provided by Leeds Social
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Services and are shown in table 1. The SRPS overhead costs include the SRPS OT’s
salary and the cost of advertising to recruit scheme carers. These costs are apportioned
between 14 placements since this was the total number of placements supervised by
the SRPS OT during the 1992/3 financial year. Table 1 shows that the average cost
per placed patient, from admission to the unit until discharge from placement, wds

£8,215.85, only 8% higher than the cost of the unplaced patients.

Table 1 Total cost of each placed patient (£)

Place- Travel Over- Reme- | Inpatient | Total cost
ment | expenses heads dial stay per
therapy | patient
1 432.08 9.20 707.40 823.59 | 2872.46 4844.73
2 176.66 707.40 823.59 | 7412.80 9120.45
3 678.40 158.03 707.40 823.59 | 4262.36 6629.78
4 651.56 370.18 707.40 823.59 | 7320.14| 9872.87
5 882.94 707.40 823.59 | 3521.08 5935.01
6 132.00 707.40 823.59.| 6393.54 8056.53
7 370.47 | 707.40 823.59 [ 6115.56 8017.02
8 370.47 707.40 823.59 | 8154.08 | 10055.54
9 1057.74 19.25 707.40 823.59 | 8802.70 | 11410.68
Total
cost 4752.32 556.66 | 6366.60 | 7412.31 | 54854.72 | 73942.61
Average
cost 528.04 61.85 707.40 823.59 | 6094.97 8215.85

QOutcomes - Group X

Geddes et al found that the experimental group showed a statistically significant
increase in Barthel score between three (B3) and twelve (B12) months post stroke,
whilst the control group sthed no significant improvement. Statistical analysis was
carried out using the Wilcoxon Matched Pairs Signed Rank Test and the Wilcoxon

Test for two independent samples. Mean BI scores are given in table 2.
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Table 2  Barthel scores - Group X

- Unplaced Placed
Mean B3 74.4 73
Mean B12 75.7 87

Cost-Effectiveness Analysis

When comparing two or more interventions, if the most effective programmé is the
least costly then it takes priority. This was not the case for the SRPS, which generated
greater benefit but cost more than the alternative. It can be shown, however, that the

scheme generated, on average, a unit increase in BI score at a cost of only £586.85 ,

as compared to £5859.48 for the unplaced group (table 3).

Table 3 Costs and outcomes combined

Unplaced Placed
Mean cost (group Y) £7617.32 £8215.85
Mean change in BI (group X) 1.3 14
Mean cost per unit
increase in BI £5859.48 £586.85

DISCUSSION

The result that the SRPS generated a unit increase in BI score at lower cost than the
alternative, does not prove the scheme’s cost-effectiveness. Problems with the
methodology of the study and the lack of comprehensive data weaken the ability to

reach any conclusions. Combining outcome data with cost data derived from different

14




sets of patients is questionable, particularly given the differences found between the
two patient groups. The retrospective collection of cost data is problematic, since there
is no guarantee that the information obtained from medical records is accuratev or
complete. Both group X and Y involved inaciequate sample sizes, particularly for the
placed groups, and with only 10 to 15 patients undertaking a placement each year the
problem of sample size can only be improved by increasing the study period. The
¢xclusion of data on outpatient therapy services, other community services and long
term insjtitutionali care is an important omission given that one potential advantage of
the SRPS is the reduction in need for such services following discharge from

placement.

To improve upon the methodological problems encountered in this study and to ensure
that all relevant costs and benefits are included, future studies need to assess costs and
benefits simultaneously, prospectiyely, and over a reasonable length of time. This
would enable more accurate data collection and more detailed follow-up, to better
assess longer-term resource use and the indirect and intangible costs incurred. The
ideal study design would -be a rbandomised controlled - trial which, with costs
prospectively collected alongside, would enable both the clinical and cost-effectiveness

of a service to be established.

CEA'proVides valuable information for both purchasers and providers of a service. A
provider who is able to present evidence of the cost-effectiveness of their service will
be better equipped, when attemptihg to sell to purchasers, than competitors who have

no such evidence. Proof of cost-effectiveness will help to ensure that efficient
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providers are selected and inefficient providers rejected, thereby enhancing the overall
efficiency with which NHS resources are allocated. Evaluations should take into
consideration the problems of this study and the recommendations made, to ensure

cost-effectiveness can be adequately demonstrated.
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