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ABSTRACT Backgrouad and Purpose. The best trearmen; ond management of

seroke patients has been shown to be in stroke units by multidisciplinary rehabiliwacon

known. Methed. A’ pragmatic, tandomized, single-blind, controlled (rial comparing
recovery from disability in subjects receiving the curren: standard amoung of 30 minutes’
Physiotherapy with those receiving double that amount (60 minutes). The study included
measures of physical performance and function, bsychological aspects of anxiety end
depression, and perceived control over recovery. Results. Some { 14 subjecs: were
recruited 10 che study; full six-week dawa are awailable for 104 subjects and six-mondh
data for 93 subjects. ‘Comparison of initial to six-week difference scores in the ¢ontrol
and intervention groups of the whole sample did not show o sigrificant difference.
Scrutiny of the recoery curves of the whole sample showed that, in half the samiple, three
distinct pauem; of Tecovery were demonsoraged. Conclusion. These results suggest thar
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INTRODUCTION

Stroke is still a leading cause of disability in adults (Khaw, 1996) and is nore
comuon in those over 60 years of age. Rehabilitacion by multidisciplinary t2ams in

sceoke units has been shown to be effective in reducing both morzaliey and morbidiey

(Langhome er al., 1993; Scroke Uit Triallists' Collaboration, 1997). Yer, lictle is
known about which key componencs of the care in the unit contribute to this effec-
tiveness. Physiotherapy is one component of rehabilication which is now routinely
available in most seroke units. Evidence to date from a eritical review by Wagenaar
and Meijer (1991), a meta-analysis of seven studies (Langhorne et al., 1996) and =
tesearch synthesis by Kwakkel et al. (1997) all show a relationship between che
intensity of physiocherapy and recovery from disability, more beneficial recovary
being found in patients receiving more treatment. In earliar studies, che acrual

amount of additional creatmenc received by patients in the groups compared was not .

clearly scated, and lacer work has not yet been able to show what amounc of therapy
is necessary to obeain un optimal result. '

/Recent clinical erials by Kwakkel er al. (1999a) and Feys ot al. {1998) have
shown chac when physiotherapy is targeted ac che hemiplegic arm or leg of patients
with similar types of stroke there are significant differences in recovery of the tar-
gered area between chose receiving augmented physiotherapy and those receiving

standard care, and, for Feys et al. (1998), this was still evidenc one year later. Hesse -

et al. (1995), in a series of seven single-casc studies. also demonstrated a significanc
improvement in gait and velocity with treacment targeced at gaie. In another scudy
by Lincoln ecal. (1999), where cwo of the four groups scudied had addicional piaysio-
therapy for the arm and hand, che authors found no significant differences berween
the groups in measures of ann function or activicies of daily living. However, by use
of post hoc analysis of subgroups, these authors reported finding some differznces
- between the geoups in the less severcly impaired group of patients.

These studies suggest thac when physiotherapy is cargeted ac homogenous popula-
tions wich specific problems ic can be shown to be effective. However, this doss not

mirror current practice, in the UK at least. Most patients with scroke in hospital in -

the UK receive physiotherapy in line with the Bobach concepe (Kwalkel ¢t al.,
1999b) for approximately 30 min/day. During chis period the whole pacicnt is
treaced, a key Bobach (1990) coneepe, although differenc techniques are used to
target specific problems of the arm or leg.

Additional physiotherapy is expansive and unlikely to be funded roucinzly by the
Nauonal Health Service (NHS) in the UK, or by health insurance companies. Evi-
dence is needed about the effects of physiotherapy as practised by maost clinicians.
Ebrahim and Harwood (1999) commented that many of the trials to date ... do not
tell us about the effectiveness of “conventional” physiotherapy”. The question being
asked in the present pragmatic trial was whether doubling ‘convencional’ physiocher-
apy routinely available to patients would significancly alter cheir recovery peofiles, in
terms of motor performance, over a six-week and a six-month period. The project
was approved by che local tesearch ethical commiteee.
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METHOD

} : S 3 '
A pragmatic, single-blind, randomized. controlled gial comparing recovery from dis-
ability of patienrs receiving the scandard amount of physiotherapy (30 min) cur-
tently available in the unic with others recejving ‘standard plus® (60 min/day).

Subjects

The study populacion comptised all patients with a diagnosis of stroke, according co
WHO (1989) criteria, admicred over a two-year period co che Canterbury Seroke
Unit, who fulfilled che study criteria and gave cheir informed consent o participa-
tion in the study. Exclusion criteria were: ocher intercurrent serious illness, poos
menta] stace. Hodgkinson's (1972) score >8/10 and absence of physical disability (as
assessed on the Profiles of Recovery (POR) scale; Partridge et al., 1987).

M.éasuregxént instruments

The primary outcome measure was che POR scale, a 12-item hierarchical scale of
£ross body movements undetlying function. The items were basad on monitering che
milestones of recovery of 700 patiencs with stroke. Other measures included func-
tional feach (Mackensie, 1999) to rest balance, step:time ratio (Wade, 1992), five-
metre timed walk (Wade, 1992) and cime caken o scand up from sitting in a chais.
Secordary measures included psychological variables shown to be associated with
recovery from stroke, the Hospital Anxiety and Depression Scale (HAD) (Zlgmond and
Snaich, 1983) and perceived personal concrol over tecovery by use of the Recovery
Locus of Control Scale (RLOC) (Partridge et al., 1959). '

- Treatment

It was decided 1o use the Bobach mcthod of treatmenc as this is the most widely used -

in the UK (Kwakkel, 1957) and was the approach cumrencly used by therapists in the
unit. The guidelines puc forward by Edwards e al. (1990) were followed for develop-
ing physiocherapy treatment packages for research: first examining the literacure
(Bobath, 1990) and then discussing the items idencified with the clinical consultant

and the chree panticipaung clinical physiotherapists. It was important (o know what

treatment sach subject received, but early pilor work indicated chat because of che
variability of subjects’ symptows neicher describing each Teatment given not devel-
oping a checklist of all possible trearmencs was feasible. The aims of treacment were
therefore examined, as many treacments would come under one aim: Afie piiot
work, conserisus was achieved on 11 items which covered the majoricy of teatment -
ims with an "Other’ category provided (see Appendix). Further wark was under. -
taken o find what treatment was given undec each aim and considerable agreement <
was found berween the trearments given under each aim by ¢ach therapist, These
vesults are reporced elsewhere, but al| pacienes received similar ccestmene. .
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A clinical consuleant, o speciatise in: Bobath methods, was appointed co the pro-
jece. As the three clinical physiocherapists had different levels of experience, her
role was to advise about clinical work throughout the study. to ensure thac all creac.
faencs given were ‘within che same philosophy and to help in the development of
ways of describing and monicoring treatmen given.

Procedure

Atter subjects signed cheir informed consent forms, assessments were undercaken by
the trearing physiotherapist then afrer six weeks and six mouchs, by the research
associate. The aims of treacmens were marked daily on a charr (see Appendix) by
the physiotherapists and a weekly summary was provided.

The main analyses were 2 comparison of che difference scores berween the inter-
vention group and the control group on the POR over six weeks and six monchs.
Stacistical tests were parametcic (for ratio daa) and non-parametric (for ordinal
data). Visual inspection and descriptive analysis of the saw daca were also under-
taken o examing TeCOVEry Curves. :

Assignment

The unic of randomization was the individual Allocacion of che schedule was com-
putst-generated. Sealed opaque envelopes wore provided in batches of 10, with the
group ard subject number inside, ard subject number only on the outside. When
subjects were admitted (o the unit, those who suve informed consent and fulfilled
the entey criceria werc tandomized by opening the next envelope in the numbered
sequence. Their names, numbers and date of first assessment were telephoned to che
sdministrator, who regiscered the derails (Figure |).

FIGURE I Assignment of mbjecl.; o ¢he study,
4
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‘The control grou received 30 minutes' creatment’ er day (thac previously available
p b Y p
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’ H

in the unit), che intervention SToup recelved 60 minytas’ treatment per day. An
appoincment system was see up whereby all subjects were allocated a onz-hour slot,
alchough only the intervention group spent that amount of time recerving physio-
therapy. This ensured thac otheg physiotherapists and scaff were unaware of group
allocation. The researcher who undertook the blind assessments was based ar che
university and remained blind ¢o group allocation. The three participating physio.
therapists rotated between treating the conrrol and intervention groups on a three-

monthly basis, which also helped in masking. The subjeces had no knowledge of
cheir group allacation.

'RESULTS

" On the basis of serutiny of the records in the unit and visits o the wards before the

study, it was estimated thar a population of 1350 subjects could be recryired to the
study wichin che two-year period. However, due to unforssen circumstances chis
number was less than anticipated and, even with 1 six-month extension, only 114
subjects were racruited o the study. However, che smaller chan expected numbers
are unlikely to have resultad in 2 Type Il error. ' :

- A ol of 114 subjecs completed the iniriul assessmenc: 108 completed the six.
week assessment and 93 remained by six monchs (Figure 1). Mean sge of subjects
ws 76.5 years (range 60-94 years), 62 (54%) were female and 52 (46%) were male.
The side of plegia was nigh in 53 (46%) subjects and lefc in 60 (33%) subjects; Ohe
patient had both sides affected. The majority of subjects (78) (67%) had suffered an
infarct. Hemianopia was present in 32 (28%) subjects. The majority of subjects
weze independenc (94) (82%) and mobile (80) (20%) before admission to hospital.
At inicial assessment 48 (42%) subjects were incontinent of urine, 39 (34%) had
visual problems, 21 (18%) had impaired hearing and 58 (51%) had communication
problems — of chese 13 (11%) subjacts’ problems were severe. Sixey-six (53%) sub.
jects had sorme proprioceptive problems and 69 (60%) had some diminished sensa-
tion. Thircy-seven subjects were not able to complece the full HAD scale, of che 77
subjects who did 50 36 (31%) came within normal limits and 39 ( 34%) were anx.
tous aind depressed beyond nomal limits. Analyses showed there were ne stacisei-
cally significant differences on any of these variables berween the control and
Intervention groups at initial assessmenc. Means, medians. standard deviations
(SD) and ranges of initial, six-week and six-monch scores of the main variables are
given in Table 1. s L .

Mann-Whicney U tests were undertaken to compare the difference bacween ini-
tial and six-week POR scores in che two groups, but no significant differences weare
fourd at either six weeks or six montchs (Table 2), :
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TABLE 1: Inicial, sit-week and six-monch means, scandand deviations, medians and mnges

coatrol and intzevention groups

beoween

10

Variable N Mean '(SD) Median Aange
Coucrol groyp .
Inical
POR 60 5.1 (1.1) 3.0 &1l
Sic o scand - - - - -
Timed walk - - - - -
FR N - - - - -
HAD 33 15.$ (8.2) 15.0 4-35
RLOC 39 350 (4.6) 360 2543
Six weeks v
POR 56 9.8 (4.6) 1.5 14
Sit to stand W 38 {2.8) 32 0.3=12
Timed walk R 399 (29.9) 300 13.7-133
FR ) i 633 {15.9) 9.0 17-80
HAD .- 46 129 (.10 150 1.9
RLOC 46 34.9 (5.5) 3.3 2743
Six inonchs
* POR 49 10.1 {3.3) 12 0-12
Sit to seand 3] 43 (5.3 3.3 0.3-18
Timed wall: 33 49.4 (32.1) 41 §0-123
FR : b3 63.6 (1723 67.0 20.5-31.5
HAD 43 129 (7.0 120 237
RLOC - - - - -
Irtervencion group
inmal
POR - 54 48 (4.1) 3.0 ~13
Sit to stand - - - - -
Timed walk - - - - -
FR ‘ - - - - -
HAD 43 150 1.9 18.2 1-23
RLOC 30 349 {+.9) 333 2543
Six weeks
“PFOR 52 2.5 (4.5) 11.3 1-14
3t o scand 13 4.8 {3.3) 40.0 19123
. Tuned walk 3 49.2 {32) 110 10.5+~127
- FR _ k3] 511 {15.8) 59.0 23-17
HAD - 48 12.6 (2.6) 1.5 2-32
RLOC 43 356 (3.6) ‘340 2645
Six monchs ' : :
POR 3 %0 {4.2) (PN 012
Sit to stand 23 33 (2.3) 2.& 1-9.8
Timed walk n 38 {18.3) 33y 12-71
FR 25 61.2 L (16.8) B 3 X Bty y X
HaD 41 12.9 (7.9) 1.0 3-32
RLOC ‘ -~ - .- -
POR = Profiles of Recovery; FR ﬁmcnonal mch. HAD = Huspiwal Amam qusswn StdL RLOC
& Recovery Locus of Conerol Seals. -
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TABLE 2: Comparison becween change scores in control anid imervcf‘;uon groups
Maonn-Whimey U test

Initial—six weeks 1402.5 (p=0.74)

Six weshs-six months 962.5 (p=0.775)

Iniual-six months $54 (p=0.898)

Visuul inspection of che fecovery curves of all patiencs on the POR scale duting
the six-week period showed that in about half the sample (n=53) chree subgroups
could be discemed. Subgroup I (n=17) started wich jow scores of <3 and by Week 6
had rmade lietle or no progeess. Subgroup 2 (n=16) srarced wich high scores of 210 an

the 12-icem scale and most obcained the full score by Week 6. Subgroup 3 {n=20)

started wich scores similar to subgroup 1, scoring 3 or less bur by Weal:'6 alt had
scores of 210. Subjeces in subgroups 1 and 2 were fairly equally divided becwesn the

<ontrol and intervention groups, but in subgroup 3, 14120 subjeces (70%) were in

the incervencion group. o i
There was a small cluster of variables where differences were apparenc in che sub.

groups — firse age then impaimment, in temms of problems of communication and
- spacial awaceness, and also the psychological variables of mood and perceived con-

trol over recovery. The firse subgroup that made licele progress was older (mean age
79 years), had more communication problems {five severe, five moderate) and had
more spatial problems (six moderare, seven severc). Subjects in chis group were also

more likely to be anxious and depressed (13 scored as ‘abnormal” on the HAD scal:)

and co score lower on the on the RLOC scale (mean seore 32). Subgroup 2 subjects,
who started wich high scores and were younger (mean age 75 years). all had anicry

and depression scores within the noemal range, cight subjects had only mild coramu.

nicacion problems and none had apparent spatial problems; they also had higher
RLOC scores {mean score 35). ‘_ P e T

Subgroup 3 subjects made the MOst progress over the six-week periad; they were
younget (mean age 74 years) and none had abnormal HAD scores, they also had
higher RLOC scores {mean score 35). Few had communicacion problems (seven
moderate), none severe, and spacial problems (five subjects had moderate problems).

The remaining 55 subjects formed a middle group; they had initia} POR scores
higher than chose in subgroups 1 and 3 but below those in subgroup 2 and mede only
moderate amouncs of recovery, moving three or four points by six weeks. Non:
reached the full POR score of 12. Again, other complicating factors came within the
middle range. R -

DISCUSSION SR .

The overall finding of no significant differences in the change scores of che (wo
groups over six weeks of six months was disﬁppoindng. There may be 2 number of -

reasons which can help 10 explain these resuls. A pragmacic trial was undertaker

SRR
R e
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and a Populationof all s@toke patients capable of col!aboracing with che seudy proto-
<ol was recruited, in one stroke unit, over o 30-monch period. Seleccion was nor
made on the basy of T¥Ype or location of stroke, as other more successful scudies have

was aeated, which reflecs currene practice in most hospirals in the UK. This ingo.

ford Hill (one of che firse medical statisticians) highlighted problems associaced wich
researching complex diseases, ‘all patients in the crial shoyld have sundlar types of ,
che disease ... if yOu incorporate differant groups and hope o sort ouc wich statistics
¥0u may be courting disaster’. He recommended being more precise.

- In scudies of physiotherapy which have been more Precise, where a homogenauys
group of subjects was selecred and treatment rargeted at a specific pare of che boady, sig-
nificanc differences have been shown berween those receiving augmenred physiocher-
apy and chose who did not (Kwakkel, 1999, Eeys et al., 1998), Other studies, such as
thac of Lincoln ec al. (1999), stwdied four Stoups of stroke patiancs receiving differene
Intensities of creatment foy the hand and arm and found no significanc differsnces ac
post-intervention assessmenc in outcome at theee or six monghs. However, in a pogt
hoc analysis of subgroups chese auchors dig find significanc differe nces, but suggsst chae
their resules can only be speculative as they concerned subgroups of pariens.

. Ebiahim and Harwood (1999) commenc thac physiotherapy rrials co dace have
often used novel methods and char che effectiveness of ‘conventional’ physiotherapy
has not been demonstrated. The present study atrempeed g Pragmacic trial of currene
practice, which could be termed ‘conventional’ physiotherapy. Though cerain prog-
nestic factors have been shown o be associated with a more favourable recovery and
ate sumumarized by Ebeahim and Harwood (1999} g5 site and excent of lesion’, ‘other
comnplications’, ‘mood’, ‘morale’, ‘pre-seroke merbidicy’, ‘social factors’ and 'age’, less
15 known about faccor; associaced wich a good response to therapy. Although the
information from the subgroups in the Present study muse be viewed with caution
and ¢onsidered speculative as the numbers were small some of the facrors do i with
octher work. A aumber of authoss. including Ebrahin and Harwood (1999), have
wdentified ¢ldes 3ge as a faccor associated wich slower recovary, as did Paresidge ¢t al,
(1993) by use of the satne POR scale. There i also evidence to showe an usscciation
becween psychological facrors, such as depressed mood (Schubere e al., 1992,
House, 1987, Sinyor et al., 1986) and a greater belief in perceived persons! control
Over recovery (Pactridge o o)., 1989; Johnston ec al., 1999) being ussociazed with
slower secovery, : : ' ‘

Civing additional physiotherapy 1o ajf Patients is expensive and in the present
financial climare unlikely to be funded aven if moderate improvements can be
detnonsuaced. It seems therefore thae (asgeting chose patiencs who are likely to ben-
efic most from physiochcmpy. and those who sre nat, is crucial. Kalrz et al, ( 1393)
Sugsest some critecia for patiencs unlikely to benefir from aceive tehabilitacion chey -
include chose who have a severe mocor deficit at two weeks and also preserica of sen.
sory and perceprual problems. Again, this is in line with the subgroup analysis of che
Presenc study. - . : R :
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Anceher reason chat could have masked changes chisc did oceuyr 0 this seedy s a
#ey concept of treatmenc within the Bobach Approach is to aim for quality of move.
ment, 50d more normal movementc patcerns. Here, 2 scale was used which was not

 Sersitive o measuring qualicy of movement, as it i5 notoriously difficult to measyre it

int 5 rigorous way. In the POR scale subjects were scored as eicher achieving or neg
achieving each gross body movement item, the way in which they performed was
1ot noted or scored. ) :

In the chree subgroups idencified, if chey can be demonstraged to be accurate, che
first — whose subjects made licdle progress by six weeks — could be discharged exr-
lier wich fult comrmuaity support and g Programme to prevent che development of

- secondary problems. Subjects in che second subgroup — who starred with high ini-

tial scores which showed a ceiling effect on our scale — could be moved earlier o
activities in normal healh elubs, as is done in North America, whereas subjects in
the third subgroup are more likely to benefit from programmes of incensive physio-

thetspy. These propositions need to be tested, and perhaps the subgroups idencified

hese could provide hypotheses to be tested in further work.

APPENDIX

Aims of treatmenc for people with stroke working within the Bobath, toncept

Mid-tine alignmene, postural adjuscmen, symmetry and concrol.
Maintenance of full range of movemen.
Working to improve base of supporr.
Facilicacing all aspects of cransfers.
Modifying muscle tone.
Sequencing of moveiments.
Balance re-education, stabilicy and transfu; of weight.
Inhibition of posicive support reaccion,
Working on shoulder girdle and scapulo-humera] thychm,
- Facilitaring funcional hand/arm movemencs.
- All aspects of re-educarion of pai, including knee and foor control.
- "Oher’ category to be specified. : ’
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