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The raticnale of initially admitting stroke paticnts to medical units is to confirm
the diagnosis in circumstances where all the necessary investigative techniques,
skills. and equipment are available. But thereafter, is the general physician the best
person to provide optimal care for the stroke patient? It can be postulated that
medical units. with their emphasis on the diagnostic investigation and “cure” of
disease, may not be cquipped in terms of staff or facilities to handle the “care”
problems inherent in the detailed planning required for the management of stroke,
This was recognised by a Report from the Geriatrics Committee of the Royal College
of Physicians which recommended setting up a few stroke units based on existing
departments of neurology, rehabilitation, or geratric medicine (38). This report
emphasized that any scheme designed to establish stroke units must inciude a method
of assessing their value. Several studies alrcady have attempted to asscss the ef-
tectiveness of stroke units (1,8,22.26,27,35) but a recent review of the literature
concluded that the relative effectiveness of a stroke unit compared with 2 general
medical unit in the management of stroke remains controversial (13). Accordingly,
a study was set up in Edinburgh in 1974 to ¢valuate the effectiveness of a stroke
unit compared with medical units in the management of acute stroke as an essential
first step to establishing the most effective method of organising stroke rehabili-
tation. This chapter describes the methods used, outlines the results obtained, and
summarizes the conclusions that can be drawn from the study.

METHODS

The Hypothesis

The study was designed as a randomised controlled trial to test the hvpothesis
that the proportion of patieats who could be returned to independence after admission
to a stroke unit would be higher than the proportion o1 patients who were admitted
to medical units.
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The Allocations

The traditional way of managing acute stroke in Edinbucgh is by emergency
hospital wlmission to 4 medical unit shortly alter onset tor investigation, diagnosis,
amd treatment. Admissions are accomplished through an Emergency Bed Bureau
run by the Lothian Health Bourd which Cacilitates admission on behalf of referring
general practitioners. Fach medical unit has access o a full range of disgnostic
Facilities tor investigating stooke o5 well as access o rehabilitution staff and facilities,
cither within its parent iostitution or in an affiliated hospical.

A stroke onit was created by changing the function of a ward of 13 beds within
the Geriatric Unit at the Roval Victoria Hospital, Edinburgh. A rehabilitation team
wis established from existing staff atready working in the hospitsl, under the
direction of A.J. Akhtar who wok no part in the asscssment of outcome. No new
staff were appointed specifically o the stroke unit, and particular cmphasis was
ptaced on not attempting to achieve unrealistic levels of staffing that could not e
attained elsewhere. The stroke unit had been in operation for 1 year before the
study commenced and had evolved an operational policy that initially was based
on the wirk of Isascs (211 See Akhtar et al. i) for a full description of the chinical
organization uf the stroky unit.

Patients

Patients were eligible for the stwly from a defined populwtion of 70,0000 All
peneral practitioners were contacted, meostly theough personal visits by ane of the
investigators, but also by explanatory tours of the sroke anit and athec stroke related
meetings, OF the 277 practising docrors serving the catchment population st the
beginning of the study, 275 agreed to natify appropriate patients using the definitum
of stroke as the onset of a fowal neurulogical deficit of presumed vasculur origin
present for at least § ke but not Jonger than 3 days. There was no upper age limi,
hut a lower age limit of 600 was employed because the stroke unit was operating
under thy auspices of a geriatric unit, Prartioners were cncouraged w notify all
paticnts whe appeared t be suitable. Medical staff from the study were on call 24
hir a day o undenake home visits fo confing the practitioner’s diagnosis and establish
clinical eligibility to participate. Only first strokes were considered for the study.

Selection Criteria

Stroke presentations scen on home visits were divided o a triage of three bands:
“upper.” Tmiddle.” and Tlower” using selection coteria derived tfrom previous stud-
ies of the nawral history of siroke (11,23.25.37). Patients placed in the middle
band of strokes using the criteria illustrated in Table | were eligible for the study.
The upper band contained paticnts who were likely (o do poorly whether they were
rehabilitated or not. The lower bund contained patients who were likely to recover
spoantaneousty and who would not require a sustained perod of rehubalisation.
Concentrating on the middle band of strokes allowed a mare reulistic comparison
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TABLE 1. Triage used to select strokes for the stroke unit vs medical units study

Stroke presentation Prognosis Eligibility
Upper  Unconscious at onset Bad for survival
band Already dependent in daily Likely to remain dependent Excluded
living activities
Middie  Conscious at anset Good for survival
band Established or developing Spontaneous recovery of Included
hemiplegia present independence unlikely
Lower  Conscious at onsel Good for survival
band Able 10 walk without human Spontaneous recovery of Excluded
assistance independence likely
Reproduced with permission of the Journal of Epid logy and Cc ity Heailth.

to be made of the relative effectiveness of a stroke unit and medical units in
rehabilitating those patients whose prognosis in terms of years of life was good,
but who were likely to have residual disability that would require ongoing support.
Five hundred and eighty-four patients received domiciliary visits of whom 311 were
placed in the middle band. All agreed to participate in the study. The mean duration
of stroke in these patients from onset to the nme of admission 1o the study was 26
hr.

Randomization

The options were allocated in a series of sealed envelopes at the beginning of
the study using a system of restricted randomization and were unknown to the
investigators until a patient was accepted into the trial. This was accomplished by
opening the envelopes in numerical sequence during the domiciliary visit after
patients’ eligibility to participate had been established. Patients were then either
admitted directly to the stroke unit or referred immediately to the Emergency Bed
Bureau for placement in a medical unit. The management of patients during the
acute phase of rehabilitation was determined by the staff of the appropriate unit;
no attempt was made to restrict the clinical freedom of any medical, nursing, or
therapy staff.

Outcome

The outcome of the acute phase of rehabilitation was assessed when discharge
was imminent, or at a cut-off point of 16 weeks after admission. The assessment
was made using a purpose-built Activities of Daily Living (ADL) unit designed to
reproduce the home or other circumstances to which the patients were being dis-
charged. The aids or adaptations that had been prescribed for patients were included
in the replication of the circumstances at discharge. Patients were assessed on their
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ability to perform the seven basic activitics of getting in and out of bed, dressing.
indvor mobility, toileting and personal hygiene, cooking a simple hot meal, feeding,
and cantrol of enviconment. Patients were classified as independent if they could
perform all seven activities without hurnan assistance. and depemdent if they required
human assistance to complete at least ong activity or if they failed to carry out the
activery altogether, A description of the planning and use of the ADL ynit has been
reported clsewhere {30,

Follow-Lip

The fotiow-up suned onee patients had been dischurged from hospital or at a
cut-off point 16 weeks after admission and lasted for | year, During this period,
ull paticnts were visited at monthly wntervals und an index of oursing dependency
administered. This index was designed to establish the degree of assistance thar
patients received when performing activities of daily living during the 24 hr pre-
ceding each visit. The design, compasition, and use of the index are described
elsewhere (343, The functional eutcome at the end of the follow-up was assessed
by the same criteria and methods that were applied at hospital discharge (30 A
log bowk was kept by all patients (or their curing friend ar relative) living at home
during any part of the follow-up tn which 41l personul contacts that oveurred between
patients and any member of the community health or social services were recorded.
[hetails in the log books were checked for completeness and collated un each monthly
visit when the nursing dependency index was administered.

RESULTS

Outeome of the Acute Phase of Rehabilitation

One hundred und fifty-five paticnts were admitted to the stroke unit and 156
pittients o medical units from Oceober, 1975 o April. 1978 There were four
pastrandomization drop-outs, all from medical units. The mean age of the remaining
307 paticnis was T3 years, with an age range of 60 to 91 years. There were na
differenees between patients in the two allocations in age, sex. social class, muarital
status, home or family situation, prestcoke activities, or duration of stroke present
on admission to the study, The degree of hemiplegia present was remuarkably similar
in the two allocations on entry to the study. A difference in mean duration of
hospital stay of 55 duys in the stroke unit and 75 days in medical enits occurred
us a resule of medical units having a higher residue of patients with un extended
stay beyond the 16 week cot-ff point. Thirty-two patients admitred o medical
units were transferred during the acute phase of rehabilitation to rebabilitation or
geriatne ussessment units, all of which contained a varied case mix. No deaths
accwrred in thes group. Trapsfers occurred at a mean interval of 33 davs after
admission and imvolved a further stay in the transfer unit of 75 days. The mean
dergtion of stay of the 72 survivors who remained in admitting medical units
throughuwr was W6 days.
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Tabic 2 summarizes the vutcome of the acute phase of rehabilitation. Seventy-
eight (50%) of patients admitted to the strake unil were assessed as independent
compared with 49 (32%%) patwnts admitted to medical units (p < 0.01. x* 10.49
on 2 4. When only survivors of the acute phase of rehabilitation were considered,
the proportions of independent patients Tose to 629 for the stroke units and 45%
for medicul units (p = (.05, x* 6.46 on 1 df). The outcome of patients from medicat
units who were transferred for further rehabilitdion and survivors who remained
in their admitting medical units was the same, 37% being assessed as independent
and 33% ux dependent.

Investigation, Diagnosis and Drug Therapy

Similar proportions of patients in cach allocation had investigutions performed,
supplementary diagnoses made. or drug therapy preseribed. The only medical inpuwt
that revealed any statistical difference was the mean number of stroke-relyted in-
vestigations performed. This huppened becausce staff in the stroke unit carried out
more chest and skull Xerays and screencd more patients for neurosyphilis. A very
low proportion of patients received lumbar puncture, electroencephalography . brain
scumning. or computer assisted wmography in either allocation.

Nursing Dependency

Nursing dependency was measured using 2 modified vecsion of the Dundee chart,
patients being classificd into low, medium, snd high levels of nuraing dependency
{101 Al patiems in the swoke unit were concentrated in the middle range of
dependency whereas medical units thut had a heterogengons case mix had putients
spread over all three bunds of nursing dependency, Nursing activity times for tasks
such as wushing and toileting patients in the stroke umit were higher than times for
simmiar activities thut had heen collected in o previows nursing study of medical and
surgical umits in Fdlinbuegh hospuats (191

TABLE 2 Oulcoms at end of acute phase of
rghabilitation 'figuees are numbers {%} of patients]

Siroke unit  Madical unlts
M- 155 4N = 152)

independent 7B (50) 49 (32)
Dependant 47 (31 &0 (40}
Deaad 0 43 (28)

Signifcance of difference: p <001 (y? = 10.45,
df - 21
Reproducsd wilh permission of the Brlish Medical
Journal,
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Social Work
A much higher proportion of stroke unit patients required social wotk, but more
hime was spent o medical unit patients who were referred. The natere of the
contacts that soctu] workers had with patients, relatives, other members of the
huospatal stafl, community services ete. was sitmlar in both allocations as was the
distribution of time uwsed in these contacts,

Physiotherapy

High levels of referral for physiotherapy were achieved o both the stroke unit
wnd medical umts. As Tuble 3 demonstrates, there were significant differences in
fuvour of the stroke unit in the praportion of patients recetving any physivdherapy
and in having the shorter delay between admission and physiotherapy commencing.
Medical unit patients using physistherapy had a longer period of therapy and con-
sumed a significantly preater number of hours of treatment. These latter differences
were tue te the fonger mean duration of stay of medical unit paticnts, 57% of all
physiotherapy consumed being used by patients who had an extended hospital stay.
When these paticnis wre exeluded. the dilferences in therapy duration and time
consumption disappear.

Impurtant differences in the use of physiotherapy oceurred among patients trans-
ferved from medical units when they were compared with those who remaived in
the initial admitting hospital, the mean consumption of physiotherapy among these
transfer patients being moree than double that of stroke unit suevivors. Sevenry-three
percent of physiotherapy consumed by this group took place after transfer from the
medical unit.

Occupational Therapy

Magor differences in the use of eccupational therapy hetween allocations ocourmed
and are summarized in Table 4, The differences between the proportion of patients
receiving uny vccupationusl therapy and particulady, the mean intervals belween
hospital admission and the commencement of occupational therapy were striking.
Put umrher way, 66%% of all patents had begun tceupational therapy within 1 weck

TABLE 3. Use of physiotharapy®

Stroke unit Madical units  Signifcance
of

[M = 155] [N = 152} ditfarences

Mo (%) of patents receiving any 149 (96) 134 [88) o= 0.05
physiolherapy

Dslay i starting treatment (days] 38 =02 P 005
Duration of treatment {days} EL I ] o= 0.05
Na, of hrs of treaimant 364 + 40 o= 0.001

*Figures are maans = S.E.
Reproduced with permession of the Brinsh Medical Jowrnal.
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TABLE 4. Use of ocougatonal tharapy (Mean reswits expressed ~ S.E)

Stroke unil  Medical unlts  Significance
f

o
[N = 1585] (N = 152) dliteranceas

M. (%] of pahents receiving 2ny oocupa- 136 (BA) Tt [47) P 0.001
tipnal therapy

Maan delay in starling treatment (days) 64 = 05 211 2 38 o HOM

Mean duration of freatreant [days) 45921 32 BHE - 103 p- Q05

Wean na. of hrs af treatmant 333 0 24 4B.2 + 6.1 o= [0S

Raprrducad with permission of the British Modical dournal.

o admission 1o the siroke unit compared with only 18% of ull admissions @ medical
units in the same time period. The pattern of medical unit paticnts who were referred
as having a longer durshon and a hegher everath consumption of therapy seen in
physiotherapy was repeated.

The proportion of transfer paticnts from nedical units who received sccupational
therapy approached the Jevel of that obtained by suevivors in the stroke unit. Transier
patients lad more than double the consumption of occopational therupy compared
with stroke unit patients, but no less than 895 of thiv occupational therapy was
prvaded after the transter from medical units had occurred.

Speech Therapy
There were nu drarnane differences in the use ol speech therapy between allo-
cations W match these seenon the use of occupational therapy. Only 13% of stroke
unil and (8% of medical unit patients received any speech therapy, The mean delay
to cormmencement, mean ducation aed mean amound af tieoe used was 9 days, 61
days. and 17 he respectively for paticnts in the stroke unit, and 6 days, 85 days,
and L1 hr cespectively for patients in medical enits.

Alds and Adaptations

Preseribiong aids 1w daiby living amd prosiding adaptations to patients' home
anvirummnent muy have an important bearing on the outcome of stroke rehabilitation.
Tahle 5 smmmarizes the provision of awds and adaptations w e sunvivors of the
acute phase of rehabiiation and highlights the sgnificant duferences berween the
sirobe wnit and muedical units in this respect. Patients may derive no henefit from
spectal aids and adaptation §f their “aceessony™ aids such sy spectacies. hearing
wids, and dentures are ot in working onder. There was a striking difference tn the
profitins of patients fn the twa wlocations who had their sceessory auls modified
or replaced during the acute phase ol rebabilitation.

Communication

Family members af stroke paticnts are an impaetant cesaurce that should be used
by hospital staff. To make full ose of this resaurce requivey the active involvement
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TABLE 5. Use of aids and adaptalions

Stroke unit  Medical unitls  Significance
B of

Mo, % No. % diftgrances

Aqd(s) andor adaptation(s) prescrived 103 B2 61 56 o oo
during hospited stay

Accassary “ads” madified or raplaced 5% B4 12 1 B~ 0.0
by hospnal steft*

18peciacles, hearing aida, and dentures.

of ull members of the hospital rehabilitation team i reassuring. discussiog the
prognasis. und describing the plan of treatment to key family members. There were
significunt differences between the allocations in the proportion of caring persoms
who reparted that they had contact with members of the hospital staff, particularly
medicul consultants and therapists. These differcnves were much less proncunced
when the contacts were separated into those initiated by the caring person themselves
and thuse o which the hospital staff made the initial approach,

Completing the Triage of Stroke Rehabhilitation

Adl study patients placed in the upper and lower bands were followed op amd
their cutcome noted at the time ot hospital discharge. It was ulso necessary to look
for @] vases of stroke that were not referred to or uecepted by the study in onder
to complete the driage. 16 was panticularly impoctant to identity middle band strokes
who were admitted to hospital directly by their G Py or throogh an accident and
emergency depuriment. The identification of all cases of stroke was limited to those
admined 1o hospital during the years 1976 10 1977, although the intake period of
the trial extended from October 5, 1975 w April 30, 1978, All stroke adimissions
among palients age 60 and over from the defined populaton duting 1976 o 1977
were identified itum case listings of Scottish Hospital Inpatient Stutisties. A one-
in-threc randorn sample was drawn and the medical records of these patiens ex-
amined to determine where they would have been placed in the tringe and to ascertain
their outcome on hospital discharge. This was undertaken wsing the Rankin Disa-
hility Scale. a more subjective assessment of stroke depeadency that has been widely
used in other studies based on reviews of medical records, but which was compatible
with the Activities of Daily Laving classification uscd i the trial (29). Seventeen
medical records could not be traced. It wus nol possible to establish the position
in the wage of steoke patients (rom the defined populanom who wete retained @t
herme: throughout by pencral practitioners,

INCIDENCE OF STROKE

The total number ol strokes among persons age H0) and over in the defined
popiation who were admitted to hospital in 1976 to 1977 was 1,429, Upper band
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strakes accounied tor 43% of all strokes, middle band strokes 245, and iower band
strvkes 339 Seventy-one percent ol all middle band strokes were referred to the
study compared with 185 of upper and 239 of lower hand strokes,

The wverage sonual age- and sex-specific incidence rate fur hospital admission
af wireke wus 7.3 per 1.0 persons age 60 and over. This rate comprised 1.1, 1.8,
and 2.4 per | ANK) persun-years for upper, middle, und [ower band strokes respec-
tively,

TIIE SIZE OF A STROKE UNIT

Basing the study on buspital admissions from 2 defined population und completing
the triage of steoke rehabilitation for o)l such admission enabled an estimate o be
made of the number of heds that would be requirgd for a stroke unit per unit of
popuiatien. The steps taken in estimating the stze of a stroke unit required to admil
acutle strokes in the middle band is presented in Table 6. This estimate 15 made
assurning the same cotiteria for placement in the muddie baod of stroke, that alt
miidie band strokes occurring in the defined population are referred to hospital,
the sume case aality ratio js prescne, the same mean duration of stay that applicd
ti the stroke umi n the study occers, and the bed cccupancy rate is that which
apphivid to medical umits in Scotland during 1976 to 1977 120). 1 these assutnptions
are applivd. the number of beds reguired for u stroke unit in a standard population
would be fumr beds for every (0,000 persons age 60 and over, or 15 beds for a
steoke unit lovated ina district generyd hospiad serving a popalation of 250,000,
185 of wham were age 60 or over.

QUTCOME OF THE CONTINUING PHASE OF REHABILITATION

Frghteen patients from the droke unit and 12 from medical units dicd during the
fllowe-up pericsd o | year. 5ix patients in gach group were lost to Toltow-up,
leaving 100 patients fram the strake unt and 91 patients from medical units whose
outeeme was reassessed 1 oyear laer. The nitial improvement in outcome braughy

TABLE 6. Size of a stroke unit

Avprage annual incidance rate af middie bangd stroke in persons ages »60 - 148
per 1.000 person-years®

Assuming the mean hospital stay in the stroke urit = 55 days
Agsusming the bed occupancy ratio . 0 838

MNurnper ot beds required tor a stroke unil 1o serve a populakan of *0.000 parsons
aged = 60

55 - 1.8 <10

7 % 52 x 0.85

= 4 heds¢

"Age and sex adjusied to the Scottish population ages 60 and aver at the 197! census.
bBaged on bed accupancy of madical units ie Scofland, 1576,

“Rounded 10 the nearest whole numbar.

Reproduced with permission of the Jownal of Egrdermolagy and Community Health
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about by the stroke unit as shown by the increased propoertion of patients assessed
s independent at discharge had disappearcd by 1 vear. with 36 patieats (53%) from
the stroke unit being neassessed as independent compared with 52 (57%) of the
patients discharged from medical units. Thirteen of 87 previously independent
patients foen the stroke unit (195%) became dependent. On the other hand, 11 of
45 previously dependent patients from medical units {24%) were ¢lassified as in-
dependent.

We identified two factors that may have contributed to these changes. Over 80%
of all surviving patients lived in their own homes at any point during the Tollow-
upr, the averwhelming majority living with relatives or friends. We compared the
activities of dzify living these patients were acteally performing with those they
were capable of performing. Human assistance was provided for all patients living
at home who were dependent when discharged from hospital. There were appreciable
differences, however, between the proportions of independent patients who had
heen treated in the stroke unit and those treated in medical units wha received help
when performing activities of daily living. At the beginning of the follow-up. 58
{58%:) of the patients discharged from the stroke onit and 34 (375%) of those dis-
charged from medical units received assistance for at least one activity in which
they had been assessed as independent at hospita] discharge. When dependent
patients were examined. a higher proportion from medical units were carrying nut
activities unaided as the Jollow-up progressed compared with patients from the
stroke unit. Thus, independent patients from the stroke unit were allowed to do
less dunng the follow-up than independent patients from medical units, and de-
pendent patients from medical units were allowed to do more than similar paticols
from the stroke unit,

The second factor was the eurly dischurge of patients from medical anits. Mean
duration of hospital stay was 47 days for patients judged at discharge from medical
units G be dependent who were ressessed as independent ar the end of Tellow.up
compared with 91 davs for patients frem medical units whose outcome did not
change. Henee the patients from medical units whose Tunenonal outeome changed
to independent during the follow-up received less physiotherapy {(a mean of 26 hr
over 34 duys) (hun the other patients discharged from these unils (4 mean of 42 hr
over 89 days). A similar trend nccurred in the use of occupational therapy (a mean
of 41} hr over 3 days compared with 531 hr over 78 days). These trends did not
apply to patients treated o the strake anit.

USE OF COMMENITY SERVICES DURING THE CONTINUING
PHASE OF REHABILITATION

The use of communtty-hused bealth and social services by patients located ot
home during any part of the follow-up is summarized in Tahle 7. The proportions
of patients whe used services were similar in both allocations with the exception
of health visitor invelvernent, where there was a significant difference in favour of
the stroke unit, The general practitioner was seen by the highest proportion of
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TABLE 7. Continuing phase of rehabifitation: The wse of community services

Stroka uni [N 112) Medical units (N = 83}

Nurnhar of Number of  Signiflcance

comacts conlacts of
Service Mo *% mean ~ 5K No *%  mean = S.E, diarences
(Ganera: gractdianer 99 Ba 94 -2 07 : a7 92 =07 NS
Heallh visitor a5 Te 40+ 04 3z 34 I1T£07  pa0MN
Community nurse &1 hd 207 > 26 a7 4t 231 =38 NS
Social worker 1 10 23xas 13 14 25z DA NS
Hoerme Falp 41 37 1111 =58 29 31 943 - 127 NS
Chirepodist 45 41 38 - 03 30 32 28> 03 NS
Maals on whoals 2 2 5890=80 8 POE12 =132 NS
Yoluntary agencies 9 8 337 =114 14 15 205 =119 NS

Sigmificance of differsnces 5 betwean parcentages of patients receiving each service: NS = not
significant {p = 0 05} .

The mear (> 5 E.) rumsar of contagts relers orly 10 1hose patents who received any contact
with thg sglavant carrmurity se~vice.

Reproduced with permission of Age and Ageing.

TABLE 8. Corlnwing phase of rekaniiitation: The usa of hospital senaces

Stroke umt {0 = 1121 Madical vnns (N 93)

MNumber of MNumber of  Significance
comacks comacts of
Service Ng % mean x 3E No % mean ~ S8.E. diferences
Hespital out-patient chnig 75 67 90 =+26 48 53 136 49 NS
attendance
Day kospital ahendance 27 24 382 - 64 8 10 368 - 139 po 005
Proysiotherapist BA TE 344 - 31 45 4B M2 =87 o= 0.001
Cocupationa. rerapist 58 53 207 > 38 40 43 14532 NS
Speech tharapisi ‘4 13 321 =5% 13 14 203 : 65 NS

Signitcance of differences s between porcenages of patients recelving each service: NS = ral
significant (p - .05}

Therrean i = 5.E ! number of contacls raters only to 1hosa palients who raceived any contact
with the selevam hospital service

Renroduced with permissien of Age and Ageing.

pittients in both allecations, but did not huve the highest requency of contact. This
was provided by the home help service, which wveraged owo contacts per week
wmeng ane-third of panents from each allocarion.

LSE OF HOSPITAL SERYICES DURING THE CONTINUING
PHASE OF REHABILITATION

Significant differences occurred in the propartions of steoke unit and medical
unit paticnts who received any aut-pationt physiotherapy of attended a day hospital
(Tubdc 8). Further differences in the proportiun of patients who attended hospita)
out-patient ¢linivs and received oot-paticad occupational therapy ocgurred, but the
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dilferences did not reach conventional levels of statistical significance. The pro-
portion of patients receiving aut-patient speech therapy was similar to the proportion
who received it as hospital in-patients during the acute phase of rehabilitation.
During Fellow-up, there wus no repetition of the imbalance that had occurred
between the allocations in the mean amount of physiothenupy and ocouepational
therapy useid during the acute phase of rehabilitation by the group of patients with
an extended hospical stay.

Functivnal Outcome und Services Ulsed

The use of services was exarined in relution te the functional performance of
patients at the time of hospital discharge, The level of use of commumity-based
services was nof related to oucome expressed as independence or dependence in
performing activities of daily living. There were three statisticully significant d¢il-
ferences in the proportion of independent versus dependent pattents who received
setvices, hut none when the mean number of contacts for different community
services was considered. Community nursing was the only service where both the
coverage and frequency of contacts were higher in dependent paticnts, Surprisingly,
this did not apply tw the bome help service. A higher propertion of independent
rather than dependent patients recerved contact with the general practitioner and
health visitor. There was evidence that the use of hospital services was related o
patients” functimal performance. With one ¢xception fullendance at medical out-
patient clinicst, a higher proportion of dependent patients received hospital services
than independent patients. This trend ulso applied 1o the mean number of contacts
which stroke unit patients received. dependent patients having more comtacts thun
independent patients for ull huspital services.

DISCUSSION

Establishing a special unit improved the natural history of stroke by increasing
the proportion of patients who were returned to functwonal independence, The
difference in outcome is statistically significant. and may be clinically important
in the context of the future organisation of services for the care and rehabilitation
of woute siroke.

Utilieation of Therapy

Mhfferences i the utilization of therapy were found that could have contributed
o the improved outeome of patients admitted to the stroke wnit. B s not possible
o say whether the optimum devel or mix of therapy was used w0 achieve the
improvement in functional prognosis. This information cun only come from a series
of triuls thal examine the impact of different levels of each component of stroke
rehabilitation in e while maintaining the input of alf other components constant.

Admission to the stroke unit did not result in the intensive wse of therapy that
maght have been implicd by the creation of such a unit. What was achicved in the
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stroke wmit was almost eniversul coverage of physiotherapy and occupational therapy
ard shorter delays before commencing treattient. The mean use of 21 bt of phy-
siotherapy and 33 hr of oceupationa] therapy for cach referred paticnl in the stroke
unt s guine mendest. Bowas also significanily less than the mean consumption of
nccupational therapy and particularly physiotherapy among referred patients in
medivil units. The Jow level of speech therapy involvement is not surprising, being
simndar to the level reported o be used in stroke rehabilitation by other workers
and in ling with the prevalence of dysphusia found in strake (5,73 The policy of
transfertng a selected group of patients from medical units after a number of weeks
have pussed and then subjecting them o indensive therapy must be serioosly quis-
tivned. The failure to improve the functional outcome of this group of transfer
patients compared with survivors who remained in sdmifting medical units through.
vut 15 further evidence that wider coverage of stroke patients with rehabilitation
potential accompanied by earlier intervention might be a more elfective answer (¢
the prablem than s lute, concentrated effort (16). Other inportant questions that
need to be answered are which patients wilt benefit from continued therapy aver a
long peniod of wme? 1y the present polwy of treating most patients Tor the total
zleogth of their hespital stay making the best use of scarce resources, or should
attention be tocused an early referral of selected patients for more conrdinated
treatment by therapists and nursing staff? In some cases, consideration might use-
fully be given to greater involvement of relutives in maintenance therapy, provided
that therapists are readidy available to give advice and check progress.

Trizge Systern Criteria

A group of mtients were adentified as those likely to derive the most benefit
fram mtervention in the provision of rehabtlitation services after acule stroke. The
develapmient of i system of triage that defined a myddle band of stroke was probably
an enportant Facter in being able to accept the hypothesis that a struke unit coutd
retum 4 higher proportion of paticnts o independence after onset of acute stroke
than could medical units. Comparing the ouwtcome of middle band strokes with
upper and lower band strokes at the time of hosptal discharge indicated that the
criteria used in the triage were broadly correct. Further development of the triage
is required in order o reduce or chimingte the inconsistencies that cesulted in the
outverne of 5% of upper band strokes being independent and 15% of lower band
strokes not surviving or remaining dependent. This might be achieved by refining
the selection eriteria osed, and theee 15 an urgent need to develop ways of predicting
functivnat outcome following stroke that would be clinically wseful in seleciing
thos: paticnts whe are most hkely o heaefit from management in a stroke unit
17 An attempt to develop 2 standard neurclogical examination tha coold e
useful in this conext was made in this study and has been reported glsewhere (28).
The expenenve of this group of investipators in attempting to reduce the considerable
ohserver variation present in using this standard newrologicel vxamination has also
been deseribed 1153
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Alternatively, the efficiency of the triage mighl be improved by altering the
timing at which it has applied. The triage was applied in the study at a mean peried
of 26 hr after stroke onset in order 10 satisty the requirements of general practitioners
and hospital stall who participated in the study. A delay of 3 or 4 days would
probably have eliminated or greatly reduced the inefficiency of the tnuge process
hecause more strokes would have stabilised and certain patients proved their ability
to survive. This also would be a better time to select patients for admission to a
struke unit because it is unlikely that a domiciliary service similar to that used to
admit patients to the study could be contemplated in rouline clinical practice. It
also would enable the present desirable policy of admitting acute strokes 1o medical
units in order to confirm the diagnesis and initiate relevant treaiment for concomitant
conditions to continue. Completing the thiuge of stroke rehabilitation for all hospital
admissions from the defined population enabled an estimate o be made of the
number of beds required for a stroke unit 1o serve a standard population. What is
striking is the comparatively low incidence of middle band strokes in this population
which, if confirmed by studies conducted on other defined populations, would
suggest thut only cne-fourth of strokes, at least among persons ages 60 years and
over, might be suitable Tor admission to & stroke unit. Thus, il may be possible o
consider stroke units as a realistic policy in the Natjonal Health Service in the sume
way that it has becn suggested recently that intensive out-patient rehabilitation may
b feasible for the small proportion of stroke patients who would henefit from it
(32).

bollow-Up Results

The results of the follow-up are both surprising and disappointing. They cm-
phusize the importance of follow-up of patients over a sufficiently long period to
be certain that improvements in the natural history of 4 disease produced by inter.
ventions in the working of health services do not disappear when the intervention
is withdrawn. Thus, while intervention in the management of stroke at an carly
stage after onset throogh the establishment of a stroke unit created a temporary
improvement in the natural history of the discase. it did not provide a sustained or
long-term advantage pver more conventional managerment in medical units. The
duts ey not provide conclusive reasons why this should have oceured. A Jarger
number of patients assessed as independent at discharge from the stroke wnit sub-
sequently regressed to functional depeodence compared with patients dischurged
from medical umts. This may have occurred as a result of the greater protection
given by the caring refatives and friends who provided more assistance than nec-
essary and therehy did not permit patients from the stroke unit to carry out activities
of daily living of which they were capable. Relatives and friends of patents wha
had been in the stroke unit may have had a heightened awareness of the patients'
disabilities as a result of the better communication that existed with members of
the staff af the stroke unit. Thus the opportunity was available to give adeguate
orientation and instruction to the families of patients in the stroke unit about the
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need to maintain gains made during the woule phuse of rehabilitation. But the extent
to which this opporiunity wus taken and the reasons why families might have adopted
4 mare protective role to the detriment of the long-term functional suteome of these
patients are not known.

The other factor that conrributed to the final oulcome wus the larger number of
paticnts from medical units who were dependent at hospital discharge but who
pained their independence during the follow-up This group staved in hospital for
a much shorter period than other patients in the medical units. Consequently they
received less physiotherupy and occupational therapy and their full rehabibitation
potential may not have been realized when they were discharped from hospical.
Pressure on medical-unit beds created predominantly by patients with strokes has
been revcognised as a problem (33) but the extent o which this was responsible for
eaily discharge from the muedical units of patients whose rehabilitation potential
mighl oot have been fully realized is not known. The results of die follow-up
cenfirm that management o siroke cootinaes well bevond the acute phase in hospital
and further suggest that if the input of only one tactor in the chain of stroke
rehabilitation is inappropriate, incomplere, or missing, the contribution of all other
factors may nat kead to the sucvessful tong-tern maintenance of paticnls with stroke
returned to independence in the community.

LUise of Health and Social Services

Mo clear conglusions can be drawn about the use of health and social services
in the lung-terue management of stroke patients. A tugher proportion of stroke unit
patients living at home companed with medical unit patients at home wsed services
during the follow-up. This applied to viftually every individual hospital and com-
munity service, althaurh many differeaces were not statistically sipniticant. There
i no informution availuble to explain why the consistent pattern of highet use of
services by stroke unit patients ocourred, although better levels of communication
with general pructitioner and community services. combined with the higher level
of hospitl Follow-up arranged prior to hospital discharge must have been contrib-
utary factors 1141, Yet, it was u higher number of patients from medicy! units whose
functional perivemance improved following hospital discharge while more stroke
unit patients regressed w hecome dependent in daily living activities, The overall
levels of contact with virtuatly all services were Jow and confirm the findings of
previoos reports that the involvement of kealth and social services in the Jong-term
management of siroke puticids s not very extensive 14,361, By far the most freguent
contribution was made by the homy help service, and particular attention should
he paid In the future 10 awsessing the rale of heme help in the long-term management
of wiretke.

Interpreting the Results

The planning, conduct. und imterpretation of the results of this study are subject
o same ol the limitations that apply to contralled rials in health care (15). Even
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though the study was undertaken in a defined population, it cannoet be asswemed that
the findings of the study would be useful in other areas. Different peographical
areas may have different local poworities that could cender the clinical importance
of being able o accept the hypothesis that was rested less relevant to a kocal situation.
For exaniple, the fact that the short term improvernent in funcrional outcome amaong
stroke wnit patients was achieved by using more occupational therapy muy rule out
the possibility of estabhishing a stroke unit of there were oo occupational therapists
available in the area concerned.

The inferenees thal can be drawo from the study and applied w padents in other
locations are aliso restricted because many other factors relating to (he management
of acute stroke that were invalved in this study must be taken into considerution.
The pattern of hospital care for stroke in the defined populutivn was similar o
Scatland us @ whale except that 4 higher proportion of admissions were placed in
medicat units. This does not exclude the possibility that hospital admission and
discharge pulicies fur stroke patients that could influence outcome might be different
in other centers. Longer delays between onsel and hospital admission might occur,
or patients could be discharged early before their full rehabilitation potentiul had
been realised. The policy of who, where, when, wnd how (o provide teatment for
acute stroke in hospital might also differ in other locations. Additional factors other
than hospital admission, treatrment, and discharge policies might affect the outcome
of stroke rehabilitation. For example, knowledge, opinions, and attitudes towards
stroke among members of hospitul stalf and patients” families may not be similar
in other centers. Thus, just because the study has demonstrated that ¢ stroke unit
can return g higher proportion of patients to functivnal independence at the end of
the acute phase of rehabilitation does not mean that this would occur wherever
stroke units are set up. This study can only point the way o the need for further
evaluation at other centres, and if similar findings are made elsewhere, wider
inferences muy be justified.

Doubie blind procedures when neither patient not doctor know which treatment
i5s heing given are widely wsed in therapeulic trials in order to avoid the possibility
of bias. Blindness could not be introduced into the design of this study becavse it
mvelved the use of diffenent fucilitics us the altemnative forms of health care being
compared. One major source of bias that might have arisen in the study {as u result
of being unable to tmplement Blindness) could have been a change in the perform-
ance of medical units as a result of heightened awareness of participating in the
study ower time. A careful search of the data was made for supporting evidence
that this might have occurred. but none wus found. The Fact that several medical
units were involved and that each contained other stroke patients who wene not
participating m the study might have hetped to uvoid the potentiatly serious bias
that could have arisen as the study progressed. Lack of blindocss alse limited the
methodds of data collection that could be employed: in particular, direct observation
of events that occurred during the acute phase of rehabilitation could not be con-
sidered, as this would have been accompanied by the risk of influencing treatment
through a heightened awareness of the study. A consequence of being unable to
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muke dirset observations becuuwse of the lack of blindness was the absence of
information on four mportant aspects of the acute phase ol stroke rehabilitation.

1. Methods of rehabilitation employed in the stroke and medical units, While
the study has provided information on the dming, duration. and smount of therapy
used by patients in the stroke and medical omits, it was not possible to obtain any
mformation aboul the actoal methods of rehabilitation used. In particular, o data
is wvuiluble to indicate whether active or remedial therapy was employed, o what
extent an individual or group approach to therapy was used, or which of the
technigues of Bronnsteom (6}, Bobath (35, or Knott (24} formed the basis for
rhysitherapy treatment in either allocation.

2. The stroke wnit ay o therapeutic commbiite, An importanl contrhution to the
difference in outcome between the stroke wnd medical units tnight have beer the
psycholugicul wnd therapeutic effect that the stroke unit had on paticnts. The stroke
umit vin be envisaged s a community where the ciose relationship between the
hospital staff and patients played an important pant in achieving u higher level of
tunctionyl independence in its patients than vecurred in medical units which offered
a mere conventional institubionsl approach. The study has provided no insight into
this imporiant wspect of sioke reabilitation.

3 gt of different members af the rehabilitation team, A major advantage that
has been put [orward for setting up stroke units is the opportenity to develop a
cilabarative policy for stroke rehabibitation (21). This should form the basis for
constant and aclive amwork between the different members of the rehabilitation
teum 4125 While the study wias able w obtain information on the use of several af
the components that are advocated for the rehabilitation of scute stroke such as
dyagnashic investigations. drug therapy, sociul work involvement, nursing depen-
dency, aids and adaptations preseribed, as well as the wse of physiotherapy. oc-
cupanunal therapy and speech therapy, no datu could be obtained on the relationship
between the contribukion of these vanous companents, For example. to what extent
were the longer nursing activity times in the stroke unie due to nursing staff providing
additicnal physiotherapy. or ocedpational therapy to patients when the trained thee-
apy stafi had gane off duty? Answering guestions of this nature would have required
the kind of direvt ohservations that could not be considered in this study.

4. Dfference in mortality between the sirake und medical wnits. The difference
in mowtality between the sroke unit (19% 1 and medical units (28%} canmot be
explained satistactonly. Coofirmation of previous reports (93 that this difference
might have eocurred as a tesult of the stroky unit reduecing the nuiber of secondary
complications due to strake would apain have required the kind of direct observation
likely to gncourage treatment Bias in the absence of blindness.

CONCLUSION
The hypathesis that a stroke unit could discharge a higher proportion of patients

following acute stroke who were independent in daily fiving activities compared
with the proportin of such patients who were dischurged foom medical units can
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be accepted. DNfferences in the use of some of the components of rehabilitation
including almost universal coverage of physiotherapy and occupational therapy and
shorter delays before commencing treatment could have conteibuted W the improved
outcome of patients admitted 0 the stroke unit. However, the improvement in
oulveme amoengst sroke unit patients at the time of hospital discharge had disap-
peared by the end of 1 year. Factors that may have contributed to this final result
ure overprotection by the families of patients who were not permitted to carmy oul
activities of daily living in which they were independent, and the early discharge
from medical wnits of patients whose full rehabilitation potential had not hecn
reahsed, Thus, while intervention in the management of stroke at an early stage
after onset through the estublishment of a stroke unit created a temporary imgrove-
ment in the natural history of the disease, it did not provide a sustained or long.
term advantage over more conventional manapement.

Stroke rehahilitation is a continuing process and prelonging the benefits of short
term gains made in functional outcome through the intervention of a stroke unit
requires that all the links in the chain of rehabilitation are maintained including the
proper erientation of patients’ families before home discharge is amanged. Appro-
priate levels of support from community health and social services based on criteria
of need are required to support families who are carmying the burden of stroke
dependency in the community, Completing the triage of stroke rehabibitation has
enabled the size of a stroke unit per unit of population o be caloulated, and this
showld form a wseful baseline for establishing stroke units omee ull the links in the
chain of stroke rehabilitation have been completed. Because of the limitations
inherent in carrying out controlled trials in bealth care, the inferences that have
been drawn from this study must be widened by attempting to replicate the findings
in uther centers before any palicy to establish stroke units for the management of
acute steoke can be adopted universally,
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