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" ABSTRACT

TITLE; = Development and evaluation of the Sheffield
Motor Assessment Chart

AUTHOR: Anne White Parry

This research was undertaken in order to develop and
evaluate a physiotherapeutic assessment of hemiplegic
patients.tobe called the "Sheffield Motor Assessment Chart".
Specifications for its performance and appearance are
described on the basis of an extensive review of the
literature. Discussion covers aspects of clinical
acceptability concerning stroke and hemiplegia, and
physiotherapy and rehabilitation; criteria of scientific
acceptability; and the presentation and communication of
information.

Original observations are recorded which were made during
development and evaluation of both the protocol of items of
assessment and the graphic display of findings of
assessments. A sequence of recovery of control of movement
and balance was identified using data collected from
sixty—-three patients, and it was confirmed against data from
one hundred and thirty-one patients. Items of assessment
based on this sequence are described in two homogeneous
scales (rs= 0.79; p<0.0l1) according to the World Health
Organisation's definitions of impairment and disability.

The Guttman scalogram technique shows the items to bera
valid representation of recovery from hemiplegia (CR = 0.92;
CS = 0.75). Tests of inter-observer reliability show each
item to be reproducible (p<0.05). From physiotherapists’
responses to questionnaires, it is estimated that 0.79 £0.21
of the whole population of physiotherapists will find the
assessment acceptable. 1Its potential contribution to
multidisciplinary rehabilitation of stroke patients was also
investigated during interviews with practitioners and
patients.

It is concluded that the specifications have been fulfilled
so that a valid and reliable physiotherapeutic assessment is
available which:

(A) 1is suitable for routine clinical use;

(B) offers an aid to communication between
physiotherapists and other practitioners;

(C) 4is suitable for gathering data for research;

(D) ‘provides a model for other assessments so that
multidisciplinary "patient profiles" could be
developed for the use of teams of practitioners
involved in rehabilitation of stroke patients.
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1. INTRODUCTION

Stroke is a common occurrence, especially among the elderlye.
Those who survive are often permanently disabled and need
the support‘of people and institutions +0 enable them to
lead as full lives as possible. 1In order +o accommodate
increasing demands for treatment of the physical disability,
physiotherapists need an assessment of stroke patients
which will help them to plan and monitor +heir treatment

more efficiently and more effectively.

Stroke has typical and easily recognisable effects on the
victimts ability to move one side of his body. This
obvious disorder of movement, posture and balance, known as
hemiplegia, is not the only sequela. Depending on the side
of the brain which is insulted, stroke victims may have
difficulties in communicating with other people or be
unaware of the position of their affected limbs without
looking at them. "They may become emotionally labile with
episodes of tearfulness for no known reason; and they may
have other emot+ional problems because they are.frustrated

at being unable to move and concerned about the futuree.

The eventual outcome for the patient will depénd upon the
care and rehabilitatilon he receives, on his capacity to
respond to treatment, and on the attitudes of his family,
his friends and the practitioners of several health care
professions who treat him. Although physiotherapy is
directed at resolving the hemiplegia, the patient's
potential for rehabilitation is profoundly affected by his
morale, by his motivation to collaborate in_ treatment, by
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seen as the first priority for a physiotherapeutic
assessment for several reasons:

Firstly, physiotherapy is focussed on the patient's
motor dysfunctione.

Secondly, movement is directly observable.

Thirdly, from theilr experience with many hemiplegic
patients, physiotherapists believe that movement 1s
recovered in an orderly sequence.

Fourthly, influencing factors are not observed to
improve in the same sequential manner.

Therefore, it was considered more feasible to concentrate
on fhe development of a valid scale to record restitution
of movement. Subsequently, this scale might provide a
foundation for a "patient profile" which would demonstrate
the influencing factors and include assessments made by

other practitionerse.

The development of the Sheffield Motor Assessment Chart is
aimed at creating a motor assessment of hemiplegia which
will record the patient's recovery of movement and
functional abilities on a éingle-sheet graphic displaye
Such an assessment will provide physiotherapists with the
information they need for planning and monitoring their
treatment. ‘At a glance’ it will also show the patient!'s
status and progress +o other practitioners and to the
patient himself. As an evaluated clinical assessment, it
might also provide an instrument for gathering data for

research in physiotherapy and into the associated factors.

Before the development and evaluation of the assessment 1is
described, a review will be made of those epidemiological
studies which attempt to identify the extent of stroke and

- 4 -



hemiplegia. Next, the nature of the residual hemiplegia

and +he methods of physiotherapy will be descfibed.
Assessments available in the literature will be discussed in
relation to an optimal assessment which would fulfil the
needs of physiotherapists for a standardised motor assessment
of hemiplegia. Methods of scaling to create a seguence of
items of assessment will also be discussed and a method
appropriate to a condition characterised by progressive
recovery will be selected. Finally, methods of surveying
practitioners to collect data éoncerning the validit+y of the

assessment will be discussed.

Throughout the thesis the common practice of referring to
the patient as "he" and to the physiotherapist as "she'" has

been adoptede.



2. REVIEW OF THE LITERATURE

20,1 STROKE

21,1 Classification of Stroke

Stroke is classified by the rubric of the International
Classification of Diseases1 which codes eight cerebrovascular
diseases2 (World Health Organisation3, 1977). A universally
accepted definition of CVD was agreed comparatively recently

at an international conference sponsored by the WHO in 1970 in
recognition of CVD as a major health probleme. A detailed
classification of CVD was given in the report of the conference
(WHO, 1971) and the coding procedure has been revised with each

new edition of the ICD.

Cerebrovascular accident4 describes those CVD manifest as stroke.
The results of the epidemiological surveys referred to later in
this review are classed according to the following common
pathological causes of CVA. The codes are those of the ninth
edition of the ICD (WHO, 1977).
Subarachnoid haemorrhages(code 430) occurs when blood leaks
from a ruptured artery into the space under one of the
membranes enclosing the brain, the arachnoid mater. In the

majority of individuals, SAH strikes without warning; and
it may be almost instantaneously fatal. '

Cerebral haemorrhage (code 431) occurs when a blood vessel
ruptures and blood lacerates the brain tissue. The clot
of extravasated blood presses on brain tissue and damages
it. Usually the patients are elderly and hypertensive and
the stroke may occur during activitye.

Hereafter the following conventional abbreviations are used:
1. ICD: International Classification of Diseases.

2. CVD: Cerebrovascular disease.

3¢ WHO: World Health Organisation.

4, CVA: Cerebrovascular accident.

5. SAH: Subarachnoid haemorrhage.



Cerebral thrombosis (code 434.0) describes the formation,
develcpment and presence of a clot which blocks a blood
vessel. The tissue distal to the blockage is starved of
oxygen and nutrition.

Cerebral embolism (code 434.1) describes the sudden
blocking of a cerebral artery, by a clot of blood or other
materisl such as fat or air carried in the blood stream,
with ischaemic conseguences.

Several authors have pointed out that information about these
pathological subdivisions of CVA is imprecise (cf., e.g. ord
and Katz, 1966; Stallones, Dyken, Fang and Heyman, 1972).
According to Margquandson (1976), the distinction between embolic
and thrombotic stroke is inadequate in epidemiological surveyse
He is supported to a certain extent by the WHO. In earlier
editions of the ICD, cerebral thrombosis and cerebral embolism
were classified separately under codes 433 and 434 respectivelye.
In the latest revision (1977) they are classed as subdivisions

of code 434: occlusion and stenosis of cerebral arteries.

The pathological classification is also said to be inadeguate
"at the bedside™ because it deals in static pathological states
rather than in dynamic clinical phenomena (Shaw, 1972). Shaw's
criticism appears to be supported by the Hospital Activity
Analysis, Area Diagnostic Index of the Sheffield Area Health
Authority. For 1980 it records that forty-one residents of
Sheffield were admitted to the city's hospitals with SAH,
thirty-six with cerebral haemorrhage, seven with cerebral
thrombosis and fourteen with cerebral embolus. Eight hundred

and fifty residents were admitted with "acute but ill-defined

CVD including apoplexy, CVA not otherwise specified, and strocke

(code 436)n,



These figures suggest that medical practitioners in Sheffield
are using a classification which is based on observable temporal

patterns rather than on pathology:

Impending s+roke (Millikan, Sieker+ and Whisnant, 1960)
described an episode of neurological dysfunction

las+ing less +han twenty-four hours. I+ is now known as
TIA or ftransient ischaemic attack (Evans, 1981), or
transient cerebral ischaemia (code 435), because it
leaves no residual defici+ and does no+ necessarily
herald a major stroke.

Advancing or developing stroke describes neurological
manifestations evolving with time.

Completed stroke is the evolved stroke or the abrupt onset
of neurological manifestations.

Adams (1974) has observed that stroke refers to the rapidity of
onset of signs and symptoms and not to the underlying cause or
pathology. In reporting the result of a four year descriptive
study of home and hospital care sponsored by the Department of
Health and Social Secufityi, Weddell and Beresford (1979) did
not distinguish between pathological types of CVA. They
defined s+roke as:
nA focal neufological deficit of sudden onset caused by a
local disturbance in blood supply to the brain which lasted
more than twentyfour hours and for which the patient was
given medical care."
The majority of patients are referred for physiotherapy with a
diagnosis of right or left CVA, or left or right hemiplegia,

and with a report of current medical stability which might

influence the inauguration or extent of active treatment.

1. Hereafter, the Department of Health and Social Security
will be represented by DHSS.



2.1.2 Epidemiology

Stroke is common historically as well as contemporaneously
(cf. Sprengel, 1755, for Hippocrates; Charcot, 1881; Gowers,
1888). The current absolute incidence of stroke in the United
Kingdom is not known; but a number of studies provide infor-
mation about people living with hemiplegia by documenting the
mortality, survival and disability of particular cohorts of
patients. There are no representative morbidity statistics
and all rates of incidence are estimates based on the samples
surveyed; the loss of quality of life for survivors cannot be

quantified.

Despite the ICD, interpretation of results of epidemiological
studies is complicated by the lack of a common definition of
"stroke", Additionally, researchers have not used age-adjusted
or sex-adjusted rates which are appropriate to disorders such
as stroke which vary with age and sex. These variations will
be discussed later in more detail. In general, there appears
to be agreement that incidence, mortality and prevalence occur
most frequentiy in the age group over forty years, and increase
with age. There is less unanimity of opinion with regard to
the contribution of such factors as race and pathological

type of stroke.



Incidence

According to WHO statistics (1971) thé annual incidence of
stroke in the United Kingdom lies between 1.8 and 2.0 per
1,000 population. Geographical differences are discernible
which may be due to environmental factors. For example, the
rate of incidence calculated for a population of 250,000 in
Surrey (Weddell and Reresford, 1979) compares favourably with
the fate calculated for the population of an industrial city.
From theilr survey, Weddell and Beresford calculated a crude
rate of incidence of 1.4 per 1,000; but said that if all those
certified as dying from CVD had been included the rate would
have been nearer 2.09 per 1,000, The Sheffield Area Hospital
Activities Analysis shows that 948 residents from a pépulation
of 544,000 were admitted to hospital in 1980 with a primary
diagnosis of CVA or st;oke. There are no aggregated data from
general practice; but it is likely that the number of stroke
patients cared for at home or who die before admission to
hospital would raise the rate of 1.7 per 1,000 to the level

of the WHO estimates, and maybe beyond them.

Studies of mortality stétisﬁics based on death certification
suggest that the incidence of strcke has declined since the
Second World War (Acheson, 19603 Wylie, 1962; Metropolitan Life
Insurance Company, 1975; Weddell and Beresford, 1979). However,
Weddell and Beresford also claim that CVD is overdiagnosed; and
Heasman and Lipworth (1966) in the United Kingdom and Florey,
Senter and Acheson (1967, 196%9) in the United States found poor
correlations between death certification and.findings at post

mortem examinations. Wylie (1970a) expected the eight revision

- 10 -~



of the ICD to bring about a change in reporting due to improved
specificity of diagnosisj; but Israel and Klebba (1969) say that

each revision of coding practice creates anomalies.

Consequently, the changing pattern of stroke is much less well
documented than are the patterns of notifiable communicable
diseases such as measles and poliomyelitis which are diagnosed
accurately. According to Garraway (1979) declining incidence of
stroke is not accompanied by any change in prevalence; and he
deduces that the probability of survival has increased. How-
ever, his data show an improvement of only two per cent in the
number of patienté who survive for 30 days. CVD is a cerebrél
manifestation 6f a vascular condition which is usually general-
ised and may give rise to hypertension and coronary heart
disease. Therefore, improvement in prospects for survival do
not appear to be due to improved probability of sSurviving the
acute CVA. It seems more likely that the decline in incidence
and the improved prospects for survival are both due to
improvements in health which have increased longevity in the

whole population.

Table 1

Annual incidence of stroke related to age in the United Kingdome

Age Annual incidence per 1,000 population
35-44 : 0.25
45-54 1.00
55-64"° 3.50
65=-74 9.00
75-84 20.00
84+ v 40,00

Source: Royal College of Physicians (1974)
- 11 -



FIGURE 1
AGE—-SEX DISTRIBUTION of 379 stroke patients registered between May 31st, 1971, and June 1st,

1972.
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Source: J M Weddell and S A A Beresford (1979)
Planning for Stroke Patients: A four-year descriptive study of home and
hospital care. London: Her Malesty's Stationery Office




Incidence rises steeply with advéncing age (Table 1). The
age-sex distribution of 379 patients in Surrey (Figure 1) shows
a preponderance of elderly women; this probably reflects the
greater longevity of women. A ratio of 186 men to 145 women

is obtained from the age-adjusted rates of fifteen different
surveys (Dalsgaard-Neilson, 1955; SjOstrdm, 1967; Eckstrom,
Brand, Edlavitch and Parrish, 1969; Alter, Christoferson, Resch,
Myers and Ford, 1970; Acheson and Fairburn, 19570, 1°971; Heyman,
Karp, Heyden, Bartel et al, 1971; Bruun and Richter, 1973;
Gordon, Sorlie & Kannel, 1973; Matsumoto, Whisnant, Kurland

and Okazaki, 1973; Melamed, Canane, Carmon and Levy, 1973;
Stallones et al, 1972; Abu~Zeld, Choi and Nelsonna, 1975;
Zupping and Roose, 1976). Proportionakely, this ratio of

0.56 +0 0.43 indicates that men are-more at risk of stroke

+han are women +o a modest degreee.

Marguandson t1976) found a ratio of 121 men to 166 women in a
series of patients in Denmark. When these figures Were adjusted
for sex rather than age they revealed that the incidence was
higher for men than for women in each ten year age group over
fifty-four years. This suggests that if the data from the other
fifteen surveys were adjusted for sex the risk to men might be

less modest than it appearse.

Several community based studies provide data by pathological
type of stroke (Eisenberg, Morrison, Sullivan and Foote, 1964;
Kannal, Dawber, Cohen and MéNamara, 1965; wWallace, Clark, Coles,
Coombes, Crawford et al, 1967; Alter et al, 1970; Whisnant,
Fitzgibbons, Kurland and Sayre, 1971; Matsumoto et al, 1973).
Collation of these data indicates that approximately 8 per cent
of strokes are due to .SAH, 12 per cent to, cerebral haemorrhage,

- 12 -



69 per cent o thrombo-embolic pathology, and 11 per cent to

ill-defined cerebrovascular disease.

Unlike other pathologies, SAH is particularly asscciated with
younger age groups. More than half the total number of
aneurysms, or small balloon~like weaknesses of vessel walls,
are said to cause symptoms first between forty and fifty-five
yvears of age (Walton, 1977). From a survey of 135 patients in
Sheffield who suffered SAH due to an aneurysm bursting, 69.6
per cent had their first symptoms after they were forty years
old. Only 22.2 per cent were over fifty-five and 14.8 per cent
were less that thirty years of age: 47.4 per cent were in the

forty to fifty~five age group (Parry; 1976) .

The contraceptive pill is implicated in CVAs in women under
forty-five years of age kKannel, 1971): the case against other
suspected factors is not proven. There is argument+ about race
as a factor in the incidence of stroke in the United States.
Rates for the American black population are variously reported,
and in general they are higher than for the white population
(Alter et al , 1970; Wylie, 1970b; Heyman et al, 1971; Stallones
et al, 1972; Bruun and Richter, 1973). The vaiidity of data on
race has been questioned by Kurtzke (1969) who says that
differences in incidence may be explained by socio=economic and

environmental factorse.

The incidence rates quoted are very variable, and the .

disparity probably reflects different definitions of stroke
in different+ studies as well as real differences associatred
with geographical dis+ribution and environmental factors.
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I’IGURE 2

AGE~SEX DISTRIBUTION OF DEATHS FROM STROKE of patients registered between May 31st, 1971 and

June 1st, 1972.
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Mortality from stroke

In 1966 CVD appeared on the list of ten leading causes of death
in fifty-four out of fifty-seven countries reporting to the
WHO. It ranked among the three leading causes of death in

forty countries and accounted for 11.3 per cent of all deaths

in the fifty-seven repor+ting countries.

Authors report varying mortality patterns and rates for the
different pathologies: cerebral haemorrhage is identified by
all as the most fatal type. While CVD in general is a common
cause of death, the number of deaths registered as due to the
disease is probably overestimated unless the diagnosis has been
confirmed by post mortem examination (Heasman and Lipworth,

1966; Florey et al, 1967; Kurtzke, 1969).

Wylie (1970a) calculated that there was a1:3 probability of
dying from CVA. American and European authors have reported
initial mortality rates as high as 50 per cent (Eisenberg et
al, 1964; Drake, Hamilton and Carlsson, 1973; Pitner and Mance,
19733 Fugl-Meyer, Jggskg, Leyman, Olsson and Steglind, 1975).
Langton Hewer (1976) estimated that between 35 and 40 per cent
of stroke patients in the United Kingdom die within three weeks

of their CVAse.

Figure 2 shows the age-sex distribution of deaths from stroke in
Weddell and Beresford's studye. They reported mortality rates of
61.6 per hundred for men and 57.5 per hundred for women within
three months of the CVA. Age-adjusted rates of death show an
increasing rate with advancing age which accelerates more than
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incidence rates. In general, the death rate doubles with

each five year increase with age (Kurtzke, 1969).
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Prevalence of survivors of stroke in the United Kingdom

Prevalence of survivors with residual hemiplegia is the
necessary dimension to consider in this study. Rational
planning of the resources of the National Health Service,
whether locally or naticnally, whether fiscal or in terms of
manpower , requirés estimation of the number of peopie requiring
rehabilitation at any given time. However, there are virtually
no relevant data on current rehabilitation in general (Central
Health Service Council, 1976). More specifically, in 1974 the
Royal College of Physicians found that there were few studies
o0 indicate +he true extent of +he burden of stroke on the

community.

The survey of disability in Great Britain published by Harris,
Cox and Smith in 1971 highlighted stroke as the single most
important cause of severe disabllity. They estimated that
there were 130,000 people in Great Britain with significant
impairment from stroke and that 93,000 people were severely
affected. Weddell and Beresford's study, published in 1979,
found that the prevalence rate for survivors was four‘times

the annual rate of incidence. They emphasised that this may be
an underestimate because thelr calculations were based on the
assumption that the age-sex structure of the population had

remained constant from 1902 fo 1971.

Isaacs (1976) and Evans (1981) estimate that the average life
expectancy of those who survive for one month is three years.
Although life expectancy is ..~ “shortened by stroke, Adams and
Merrett (1961) estimated that recovered hemiplegid ratients
may have relatively active lives for about six years if they
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ere under 65 years of age when they suffer their strokes, or
three to four years if they are over 65. From comparison of
seven studies of the level of functional ability achieved by
survivors, Kottke (1974) estimated +hat 35 per cent of
survivors will return to "normal" or "nearly normal" status
and that three to five per cent will remain totally

dependent.

Applying the WHO estimate of incidence in the United
Kingdom and Weddell and Beresford's estimate of prevalence.
in Surrey +o theraverage population of 250,000 served by a
district general hospital, there are likely to be 2,000
survivors in a health district at any given time. More
than half of them will be over 65 years of age (Weddell

and Beresford, 1979).

In order to reduce the burden on the community, elderly -
and retiréd patients will need rehabilitation +o enable
them +o feed, bathe and dress themselves and to undertake
social and domestic activities commensurate with their
ages and lifestyles. More exploitive and vigorous
treatment is needed for the smaller proportion of younger
survivors, t+o enable them to maintaln their previous level
of occupational activity as well as fheir social and
domes+ic activities. As younger patients have a longer
life expect+ancy than older patients, the population of
long-term survivors must include many pecple whose stroke
occurred in middle life. Little is known about the guality

of their lives (Collins, Marshall and Shaw, 1960).
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SUMMARY

"Stroke" describes the rapid onset of neurological signs
and symptoms caused by a cerebrovascular accident, a sudden
disturbance of the blood supply to the brain. Hemiplegia
is the most common sequela of stroke: the patient is unable
to move one side of his body normallye.

In general, for every thousand members of the population of
the United Kingdom, two new strokes can be expected each
year. A.third of them is likely to end fatally within a
monthe The risk of stroke is higher for men than for women
and it is strongly related +o age; mortality also increases
with age. Less is known about the prevalence of people
with residual hemiplegia.

The absolute number of people referred to the therapeutic
services with hemiplegia is not precisely known. Commonly,
i+ would include people with moderate and severe impairment
and disability, and more mildly affected people who are
admitted to hospital immediately after +he stroke. The data
indicate that a physiotherapy department in a District
General Hospital can expect+ at least two hundred new stroke
patients to be referred each year who will need extensive
treatment for residual hemiplegia: half of +hem are likely
to be above sixty-five years of age.



2.2 RESIDUAL HEMLPLEGIA

Stroke has a catastrophic effect because the brain is
particularly vulnerable +o disorders of its circulation and
+0 metabolic deprivation. It has no means of storing energy
and regquires an unvarying rate of blood flow to function

optimally (Keele and Neil, 1966).

Among its many functions, the brain serves as a '"movement
memory bank" which the individual establishes through years
of practice. Each person's everyday movements, from the
most mundane to the very skilful, become so automatic that
he does not know how they are performed and finds it
difficul+ to describe them in detail (Carr and Shepherd,
1979). Additionally, the control of movement 1s so
flexible and so adaptive tha+ +he brain can generate
original and creative patterns of movement. From the
sensory information i+ receives, it is able +o represent
the environment+ internally. Using +his model, i+ computes
the position of the body in space and +he position of a
target, and represents the change of position needéd as a
route between the two. fhis representation of the route is
translated into a pattern of movement which will carry t+he

limb from its initial position to +he targete.

Following a stroke, the control of movement on one side of
the body is no longer flexible and adaptive. fhe
hemiplegic patient may have only a few stereotyped patterns

movement at his disposal and the internal representation

Hhy

O

his relationship to his environment may be inaccuratee.

Hh

)
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The motor deficit is most apparent in the limbs, because
they normally move in a very wide variety of patterns, but
the +runk and neck are also involved (Adams, 1974; Todd,

1974; Dardier, 1980).



2.2.1 Mechanisms of hemiplegia

Anatomicélly, there are two nervous systems: the peripheral
nervous system and the central nervous system., The peripheral
nervous system carries sensory information from the skin,
muscles and joints to the spinal cord and motor impulses from

the spinal cord to the muscles.

The central nervous system1 consists of a sensory input system
from the spinal cord to the brain, connections and centres for
integrative activity in the brain, and a motor output systeme.
The motor system is usually considered as two pathwayvs which
impinge on the motor nerves of the peripheral nervous system
(Bowsgher, 1979): (A) the pathway for willed movement from the
motor cortex of the cerebrum, called the cortico—spinél tracty
and (B) the extrapyramidal pathway which controls posture,

muscle  tone and coordination.

Coordinated movement results from harmonious activity of the
components of the nervous systems. Aall purposi&e movements are
initiated and guided through thelr execution by a constant
stream of sensory information which reaches the brain from a
wide variety of receptors in the skin, muscles, joints, ears and
eyes. Disorders of movement and posture result from the
activity of components of the CNS which are intact combined

with the defective activity of damaged and deprived arease.

1. Hereafter, the central nervous system 1s referred to by_CNS.
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FIGURE 3

THE MYOTATIC STRETCH REFLEX

In the lower limb, the excitability of the "knee jerk™ and.

the M"ankle jerk" is tested:

_ KNEE JERK

RECEPTOR .

- ™\ EFFECTOR

When the tendon is tapped sharply, the muscle is stretched.
Nervous impulses pass into the spinal cord and stimulate motor
fibresf the muscle ‘contracts and the stretch is relieved.
Source: A B McNaught and R Callender (1967)

TIllustrated Physiclogy; Edinburgh and London:
Livingstone.
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According to its severity, a CVA destrovs variable amounts of
fibres of the pathway for willed movement and other tracts;
commonly, as they are channelled through a bottleneck called the
"internal capsule". Consequently, the patient is unable to make
smooth coordinated movements, even though the muscles are
capable of contracting. The CVA also releases reflexes from
modification by the highest centres of the CNS. Two spinal
reflexes are particularly implicated in hemiplegia: (1) the
stretch reflex and (2) a modified form of the extensor thrust

reflexe.

1. The stretch reflex: The reflex arc of the myotatic stretch

reflex connects receptors of stretch in a muscle with the

contractile muscle fibres (Figure 3). The stretch may be
applied by contraction of antagonistic muscles, by the body
starting to fall in any direction, or by an external force.
Normally, the threshold of the receptor is controlled by higher
centres of the CNS so that it is sensitive to stretch according
to postural needs at any time. When the CVA releases the reflex
it becomes hyperactive. The threshold is lowered and the muscle
contracts inappropriately. The resulting increase in the

elastic tension of muscle 1s called "spasticity".

2. The positive supporting reaction (Magnus, 1926): This

reaction is a meodification of the extensor thrust reflex

(Sherrington, 1947). 1In the lower limb, it is principally
evoked by pressure on the ball of the foot: the moveable limb
is transformed into a rigid pillar by simultaneous contraction
of the flexor and extensor muscles. When the pressure is

removed, the negative supporting reaction eccurs: the limb
- 922 -



becomes loose at all joints and frée to move again. These
‘alternating states are inappropriate for activities in which
weightbearing and movement occur simultaneocusly. Fixation
which can only be released when pressure or weight is removed
from a limb prevents the fine grading which is necessary for
rising from a chair and sitting down, for walking, for climbing

and descending stairs and for balancings.
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2.2.2 The impairment of motor function

The characteristic effects of CVA which constitute hemiplegia
are due to alterations in direct and indirect influences on the
motor nerves of the peripheral nervous system:
A. The patient 1s unable to initiate voluntary movement.
B. Immediately, the muscles lose their normal state of
tone and are flaccid. Eventually, muscle tone risesj;
usually to a high level of tension called spasticitye.
C. Postural control of the stability and balance of the

body is inadequate.

Loss of voluntary movement: Several authors have emphasised

that loss of voluntary movement is not due to weakness of
muscles (cf. e.g. Adams, 1974; Todd and Davies, 1977; Bobath,
1978; Carr and Shepherd, 1980),., What might be called "weakness
of movement" is due to lack of cortical drive, or central
initiation and control of movemeht, due to interruption of the
pathway for willed movement. Muscles may be activated in a few
stereotyped mass patterns of flexion and extension by the motor
centres of the brain and spinal corde. Even though they can
function in these patterns, they cannot be recruited to perform
with other muscles to create the almost infinite variety of
pattérns used in everyday life. The overall impression is of

poverty of movement.

. Generally, recovery of movement proceeds proximally +o
distally (Twitchell, 1951; Bobath, 1959; 1960; Bard and
Hirschberg, 1965). More specifically, mass actions of
the shoulder and hip joints are recovered first: .
selective use of distal groups of muscles may return
later allowing a clumsy grasping action of the fingers-
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FIGURE 4

A TYPICAL: HEMIPLEGIC STANCE

1 Neck side flexed towards the
affected side, with the head
turned towards the unaffected
slde

2 Shoulder depressed and
rotated back

3 Arm pulled Into the side and
flexed

affected side

S Pelvis pulled up'wards and
drawn backwards

*6 Thigh rotated outwards and
flexed at the hip

Note that all of the body
welight Is taken through the
unafiecied leg

Source: A W PARRY and C A EALES (1976)
Management of the hemiplegic patient, Nurshg Times;
72, (41-45), October/November.

Facing page 25



and sufficient dorsiflexion of the foot to clear the ground
in walking., Fine skilled movements of the hand may never be
recovered, unless movement of the thumb independent of the

fingers is restored.

Muscle tone: Tone must be high enough to withstand graviéy

vet still permit movement. Immediately after the stroke the
muscles may be flaccid, but tone usually rises as cerebral shock
is dissipated. In some patients it never reaches the normal
state of tension, and the muscles remain hypotonic. Con=-
sequently, the patient has difficulty in shifting his weight,

in moving from one point to another and in bearing weight. If
hypotonia persists, he will lack stabillity at the pelvic girdle,
which will affect the control of the pelvis on the thighs in
sitting and standing, and at the shoulder girdle, which will

prevent effective use of the handse.

Usually muscle tone rises above normal to a spastic state.
Spasticity gives stability without mobility; and it is manifest
in defihite stereotyped patterns of abnormal coordination
(Bobath, 1978). On the hemiplegic side, the shoulder girdle is
depressed and retracted and the pelvic girdle is elevated and-
retracted (Figure 4). In the upper limb, spasticity is
dominant in the muscles which draw the arm into the side, bend
the elbow, wrist and fingers and pronate the forearm so that
the palm of the hand faceé the floor. There i1s usually more
competition of patterns in the lower limb than in the upper
limb. Typically, the lower limb is held in a mid-position,

but moved by alternating patterns of total flexion and total

extension.
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Jackson (1884) coined the term "clotted movement” to describe
the way in which spasticity interferes with the quality of
movement. This alteration in muscle tone and the loss of
voluntary movement give the patient characteristic appearances

in sitting and standing, and typical patterns of movement.

Postural control: Posture is the background of automatic and

voluntary activity which precedes and underlies all willed
movement (Critchley, 1954). Adams (1974) has referred to the
"yocabulary of posture', a collection of memories which ensure

immediate and accurate response to prevent loss of balancee.

Postural control requires fine changes in the distribution of
muscle tone. To be safe, all movement needs to ﬁe performed
on a constantly changing background of postural adjustment
which is graded to the degree of volunt+ary confrol

required. Disordered postural control in hemiplegia is
attribut+ed to the distribution of spasticity (Bobath,

1965), or to persistent hypotonia, ' or t© dense sensory

deficit (Fisher, 1968).
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2.2.3 The overall picture of motor dysfunction

The loss of voluntary movement, the changes in muscle tone and
the loss of pbalance and postural reactions must be considered
together to gain a true picture of the problems experienced by
the hemiplegic patient. The net result is a person whose
movement is confined to patterns of limited utility, which are
also inherently unsafe. The automatic unconscious activity
which controls normal movement is lost to hime. Not only is he
unable to move his hemiplegic side voluntarily to produce the
movement he wants to make, but he 1s unable to make the auto-

matic adjustments necessary to control his posture and balance.

The physiotherapist aims to improve the patient's ability to
perform his ordinary domestic and social activities by resolving
the impairment of motor function.' To make her aims compatible
with his, usually she must link them to the activity which is
probably the single most important aim of every hemiplegic
patient: the ability to walk independently. To enable him to
rise from a chair and walk she must counteract the effects of
spasticity and the positive supporting reaction: they interfere
with the recovering patientts ability to bear weight through his

affected leg, to transfer weight over it and to balance on it.

The normal way of rising from a chair is tc move the weight of
the body over the feet first of all, by moving the head and the
trunk forwards from the hips. Next, the flexed legs take the

weight as the buttocks are raised from the seat. Finally, the
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nips, the knees and the spine are straightened so that the body

becomes uprighte.

As the spastic hemiplegic person tries to take weight through
.his affected leg to stand up, the positive supporting reaction
is evoked by the pressure of his forefoot on the ground. Cone~

sequently, his foot i1s pushed against the ground; and the
extension thrusts up his leg, stiffening his knee and hip.
Instead of his weight being brought forward over his feet, his
hemiplegic side is thrust further back into the chair. If he
is able to haul his trunk forwards with his hands and arms,

he may be able to stand up with great effort; but with little
or no weilght borne through his affected leg. When he tries to
sit down again, he falls back into the chair: he can neither
bend the limb while he has welgnt on it nor control the placing

of his buttocks on the seat.

Typically, the hemiplegic patient who can walk does not strike
the ‘ground with his heel., The ball of his foot strikes the
ground first; because he can only activate mass patterns of
flexion and extension, his ankle is plantarflexed as his knee
extends. Again, the positive supporting reaction is evoked,
and his leg becomes stiff. The rigid limb may bear the weight
of his body but the joints are fixed. There is no "give

and take" between the muscles while he bears wéight, and

he cannot transfer his body weight over the standing leg
normally. Although the rigidity may allow him to bear weight
to walk, his gait is inherently unsafe: the rigidity also

prevents the fine adjustments needed to maintain and regain
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balance. He has to make compensatory attempts with his

unaffected side to maintain his balance.

If the hemiplegic person tries to climb and descend stairs

the problems are compounded by gravity and the
need for more sophisticated postural control. Normaliy,
gradual flexion of the weightbearing leg is essential while
the free leg descends to the lower step and, like rising from
a chair, the flexed leg on the upper step normally takes weight

and then extends to raise the bodye.

Many hemiplegic patients never recover sufficiently to climb
and descend stairs reciprocally; many of them are given walking
aids, to compensate for loss of balance reactions, and to enable
them to walk with a typical hemiplegic gait. They may still be
unable to rise from a chailr without assistance or great effort.
Some people are readmitted to hospital because they have fallen
and sustained fractures or other injuries, or because relatives
and other carers are afraid that they will do' be injured if

left alone for short periodse.
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2.2.4 PFactors influencing recovery and rehabilitation

The patient's recovery and his capacity to respond to physio-
therapy and rehabilitation may be affected by associated
disorders of sensory appreciation or communication and by his

motivation to collaborate in treatment.

Disorders of sensory appreciation: Sensory loss is common after

=

stroke because afferent Inerve fibres also pass through
the internal capsule. Thérimportance of sensory input for the
control of movement was elucidated first by Mott and Sherrington
in 1895. Recognition of objects, body awareness and visual-
spatial orientation depend upon integration of sensation

from the skin, muscles and joints, visual information and sound.
A store of sensory memories is said to exist as a_basis for
action in response to things perceived by sight and touch
(walton, 1977). Severe sensory defects (Garston, 1967) and

" persistent sensory defects (Buskirk and Webster, 1955; Hurwitz
and Adams, 1971) affecting input and integration of sensory
information are detrimental to further functional achieYement.
The sensory loss may be slight, with minor loss of appreciation
of iight touch or the prick of a pin, to severe, with complete
loss of joint position sense and appreciation of movement for
half of Ehe body (Macleod and williamson, 1967). Defective
proprioception denies the patient infamation which is essential
for fhe control of movement: knowledge of the relationships of
the parts of the body to each other and knowledge of the
position of his limbs in space. It also disrupts the feedback
mechanisms which affect the control of balance: he may not be
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able to balance safely when he is sitting, and standing and

walking may be impossible.

A large class of perceptual and cognitive disorders, called
"the agnosias'", is particularly associated with left-sided
hemiplegia, usually caused by lesion of the non—dominant
cerebral hemisphere. (Corresponding syndromes associated with
righé—sided hemiplegia are less frequently seen in left-handed
patients.) The patient may completely ignore objects or
activities in the left half of his field of vision; he may be
unaware of his hemiplegic side or part of it and reject it
(asomatognosia); or he may deny his hemiplegia totally
(anosognosia (Critchley, 1955)). Although they are able to
see an object, many patients cannot assess its position, size
or movement relative to themselves. Consequently, they are
unable to perform simple tasks, such as placing the arm in a

sleeve to dress themselvés.

Currently, there is very 1little information on the treatment,
rather than the description, of sensory disorders. Isaacs
(1962) states that widespread sensory dysfunction is difficult
to rehabilitate and Margquandson (1969) says that self-care '

activities may be unattainable.

Disorders of communication: Disturbancesof language are said

to occur in two~thirds of right-handed patients with right-~
sided hemiplegia (Marqguandson, 1969). They occur rarely in
left-handed patients with left-sided hemiplegiaj; but, in a
study of 148 survivors of stroke, Gresham, Phillips, Wolf, -
McNamara, Kannel and Dawber (1979) found thirteen
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people with an expressive disorder who had no apparent motor

deficit.

Disorders of communication may be receptive, integrative
(comprehension) or expressive, and no communication mayv be
possible through speaking (aphasia), reading cr writing
(agraphia). More mildly affected patienﬁs have difficulty

selecting the correct word or phrase (dysphasia) (Hurwitz, 1971).

Although an expressive loss is a handicap to social and
vocational rehabilitation, it is not incompatible with
achievement of self—careq»u It is an adverse factor
in rehabilitation, principally because it places a barrier
between the patient and the practitioners. He is likely to
be extremely frustrated at being unable to communicate (Hagan,
1969), and this may affect his willingness or ebility to

cooperate in treatment.

Any loss of abilify to understand will make it very difficult
for the patient to cooperate effectively in most forms of
treatment, and persistent and severe receptive aphasia is a

sign of poor prognosis (Hurwitz and Adams, 1971).

Motivation: The patient's motivation is recognised as a very
important factor in rehébilitation (Lee, 1958). He may not have
the capacity to respond, or be so demoralised that he is unable
to respond. He may be hostile, depressed, emotionally labile,
or resentful and unceooperative (McCollough and Sarmiento, 1970).
Apathy (Marqguandson, 19692) and depression (Hurwitz and Adams,
1971) have been identified as indicators of poor functional
prognosis. Knowledge of the patient's pre-stroke personality is
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necessary in deciding whether current behaviour and reactions

are a new development or are habitual (Robinson, 1976).

Davidson (1963) described fear as a universal reaction to
stroke. It may be transferred as anger directed at members of
the rehabilitation team. The fear is said to be followed by a
period of insecurity, manifest as resgntment and non-cooperations.
Patients who might be expected to make the best recovery, on
the basis of their personal drive and intelligence, may respond
worst, as if they are unable to accept their limitations

(Adams, 1971). Hyman (1970) suggests that feelings of stigma
impair motivation and functional improvemeﬁt; and Roberts (1972)
is concerned about the way in which decisions which affect the
quality of the patient's life are made "for"™ and not "with"

him. Most patients with a neurological deficit are said to
experience rejection of their abilities to think and act
maturely (Miller, 1975): suspicion or hostility may be a

rational response to such experience.

Constant encouragement of the patient is recommended, and
repeated assurance that he will achieve independence in self-
care activities, even though the assurance may not always be
fulfilled (Adams, 1974). The morality of promising an un-—
certainty is questionable: even i1f the assurance appears to be
appreciated, it is doubtful if it is in his best interests.
Failure is likely to cause greater despondency, and he may not
achieve the attainable. The greater need would appear to be for
realistic goals, so that his capacity for gradually overcomihg
difficulties can be demonstrated and recovery can be marked by
the setting of progressively more difficult targetse.
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SUMMARY

A hemiplegic person is unable to control movement cf one side
of his body in the flexible and adaptive way necessary for
ordinary everyday activities as well as adroit and accomplished
skills. He has very few patterns of voluntary movement at his
disposal, the tone of his muscles may be above or below the
normal level of elastic tension, and his postural adjustment

is disordered. Consequently, he may be able to move in a few
stereotyped pathological patterns of movement; but these
patterns will be more or less inadequate, both to control his
balance, whether he is sitting down or standing up, and to allow
him to take care of himself.,

A realistic approach to rehabilitation includes recognition of the
limitations imposed by the neurological deficits which are
associated with hemiplegia:

Patients who have suffered a cerebrovascular accident
of the left cerebral hemisphere may be expected to
show motor dysfunction and alteration or loss of
sensory appreciation on the right side of the body.
They may also have problems with comprehension of
language and word-finding (dysphasia) and with the
mechanics of speech (dysarthrial.

If the stroke has affected the right cerebral hemis-
phere, in addition to motor dysfunction of the left

side of the body, these patients may have major
perceptual problems in spatio-temporal relationships
(agnosia); be unaware of the position and movement of
the left arm and leg; and suffer handicapping impairment
of execution of movement (apraxia).

Each individual survives a stroke with a particular combination
of these problems resulting from the singular insult to his
central nervous system. Many factors may influence the extent

of his recovery - for example, the severity of his motor dys-
function; his perceptual and cognitive deficits; and motivational
disturbances. His progress will also depend upon the attitudes
of the people with whom he comes into contact immediately
following his strokej; the support of his family and his friends;
the way in which health care practitioners view his problems;

and the treatment he receives.
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2.3 PHYSIOTHERAPY FOR HEMIPLEGIA

2+3+.1 Theories of recovery related to approaches to physiotherapy

Rehabilitation has been described as the means of promoting
(Isaacs, 1973) and exploiting (Adams,1974) the speontaneous
recovery of most people who survive. Early, rapid improvement
is attributed to dissipation of shock and ocedema caused by the
infarct. Monakow (1914) offered "diaschisis theory" to explain
the aftermath of stroke: the intact areas of the CNS which are
deprived of their normal input function poorly until the shock
is dissipated; then, these'symptoms disappear and recovery
OCCUrSe Residuai symptoms are directly attributable to the
particular damaged area. This theory is consistent with two
sets of observations. (A) Negative effects, such as loss of
voluntary movement and loss or alteration of sensory appre-
ciation, are due to direct destruction. (B) Positive

effects, such as spasticity and abnormal reflexes, are
manifestations of the hyperexcitability of motor centres of the
brain stem and spinal cord which are deprived of higher control

(Jackson, 1882).

The theories of both Jackson and Manakow are linked by the
postulate that components of the CNS make unigque and specific
contributions to the control of movement. They are supported,

to a certain extent, by Mooney (1969). He attributes functional
improvement in hemiplegic patients to the ability of the motor

cell of the spinal cord to modify its response to influences.

upon if.» Ehié hypothesié of ability to modifyvrespoﬁgé is.
related to theories of‘plasticity'ofvthe CNS (Stein, Rosen

and Butters, 1974).
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The theories of plasticity are linked by the postulate that

areas of the CNS have a latent capacity to mediate functions if
the primary area is abolished. Munk (1881)-spggestéd that
relatively unspecialised areas have the capacity to adopt roles
because they are not occupied by other functions. In'Kennard and

.Ectors‘ v1ew (1938) functlonal reorganlsatlon occurs :
as a "take—over" mechanlsm of permanent change in the function
of intact areas. Kuypers (1964) and Brodal (1965) called this

latent capacity a "fail-safe" mechanism.

Others (Sperry, 1947; Luria, Naydin, Tsvetkova and Vinarskaya,
1969) have described behavioural models of dynamic reorgani-
sation. According to these models, lost functions are

carried out in new ways so that the restored behaviour appears
the same as that which was lost. This is supported by
empirical evidence from observation of monkeys which shows that
a recovered motor act will not be performed in the same way

as it was before the lesion (Goldberger, 1974).

These theories are divided by agreement‘or dispute with the
idea that specific functions are located in particular parts
the CNS. Through their daily clinical observation of

hemiplegic patients and their use of techniques to restore
motor function, physictherapists are well placed to relate
such theories to observed recovery £from hemiplegia. In each

case, certain difficulties arise:

Firstly, it is difficult to reconcile a postulate that
components of the CNS make unique and spec1;1c
contributions of the control of movement with
empirical evidence of return of function after’
abolition of the neural Structure which modified i.
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Alt ernat’velv, the fact that most hemlpleglc patients
exXperience permanent loss of function is incompatible
with a postulate that latent undamaged areas of the
CNS will mediate lost functions.
One explanation may lie with Goldberger's conclusion that no
one theory, model or mechanism accounts for all observable
recovery. Approaches to physiotherapy for hemiplegia may

also be seen as fponrts of7” a debate of these postulzates.

Physiotherapy is aimed at enabling each hemiplegic patient to
reach the highest level of functional ability possible.
Broadly, there are two approaches to achieving this: the

functional approach and the neurophysiological approach.

The distinction betweenthem cannot be entirely clear-cut,

in general, they reflecﬁ different perceptions of the con-
sequences of compensation for hemiplegia by reliance on the

unaffected side.

The functional approach may be explained by Monakow's
"diaschisis theory!": residual symptoms are accepted as
evidence of permanent damage and the patient is trained
to use residual motor function to perform necessary
activities.

The neurophysiclogical approach is based on.
theories of plasticity and dynamlc reorganisation:
the proponents of these methads aim to reduce the
impairment of motor function +o enal¥le +he patient
to perform functional activikies.
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2.3.2 The Functional Approach

Functional physiotherapy for hemiplegia represénts traditional
physiotherapy because it is directed at the musculo-skeletal
manifestations of the neurological insult. The motor loss is
seen as a relatively irrevocable modification in functional
capacity_of the affected side. The therapeutic task is to train
the patient to use his residual motor function to achieve
maximum self-sufficiency and responsiveness to environmental

demands (Birch, Proctor, Bortner and Lowenthal, 1960).

The general prinéiples of physical rehabilitation relate to
maintenance and improvement of joint mobility, preservation and
increase of muscle power, and restoration and improvement of
functional ability. The physiotherapeutic techniques used in
the treatment of hemiplegia include group exercises and

mechanical aids such as slings and calipers.

In the acute stage, passive movements and supportive splints

or slings may be used to pfevent deformities (Nichols, 1971).
Early exercises emphasise symmetry of the body and weight
bearing through the affected limbs. Later, when the extent of
functional return has begun to be defined, ‘the patient is taught
to compensate for deficiencies in his hemiplegic side by
adaptation using his unaffected side (Bullock, 1975). This
approach is intended to assist the patient to adjust to life
with little or no use of his affected limbs and to reduce

interference with self-care activities and other taskse.
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2.3+3 The Neurophysiological Approach

Physiotherapists who take a neurophysiclogical approach to
treatment consider that a physiotherapeutic or rehabilitative
approach which accepts disfegard of the affected side and

teaches compensation deprives the patient of the possibility

of interplay between the two sides of the body. They conceive
that the effects of the lesion might be mitigated, that a measure
jof ’ coordinated movement can be restored, and that there

is potential function to be recovered in the hemiplegic side.

The neurophysiological methods have been developed since the
Second World War‘by physiotherapists who have described
technigques of treatment to demonstrate ' - their
theoretical bases (Rood, 1954; Knott, 1967; Brunnstrom, 1970;
Bobath, 1978). "Proprioceptive neuromuscular facilitation™"
(Knott, 1967) was developed in the United States of.America

and was the first neurophysiological method to be widely

taught to British students of physiotherapy. In general, it
has been superceded by the Bobath method when spasticity is
present. Bobath and Brunnstrom developed their methods .
concurrently in the United Kingdom and the United States of
America respectively. Roodt!'s method of neuromuscular facili-
tation has been used principally for the treatment of children
with cerebral palsy in the United States of America, although
its geheral application has been promoted in the United Kingdom
(Goff, 1972) as well as in America (Stockmeyer, 1967). Knott, .

Bobath and Brunnstrom have several precepts in common:

A. They aim to restore the hemiplegic patient to
bilateral activity which is as near normal as
possible.,
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B. They state that functional ability is improved by
resolution of the impairment. More specifically,
direct training of functional activities is unnecessary
if normal muscle tone and normal patterns of movement
are restored. Unlike the stereotyped patterns of
movement released by the CVA, normal patterns of
movement can be combined in an almost infinite variety
of ways for the performance of skilful or ' mundane
activitiese.

Ce. They emphasise the integrity of the sensory input-
integration-motor output system for normal function.
"Handling" is the generic term for techniqgues whereby
the physiotherapist uses her hands to provide sensory
input in order to influence the patient's motor outpute.

Their theoretical bases, intermediate aims and techniques of

treatment are quite different.

Proprioceptive Neuromuscular Facilitation1 (Knott and Voss,

1968): This method is saild to be theoretically based on the
postulate that recovery is due to plasticity of the CNS through
undamaged pathways taking over mechanismé uhderlj}ing voluntary
movement (Quin, 1971). Proprioceptors are the " : receptors
in muscles, tendons and joints which transduce pressure and
stretch to inform the CNS about the posture of the body and-the
action of muscles. The basic principle of PNF is stimulation of
the proprioceptors to facilitate activation of weak muscles and
to inhibit the activity of antagonistic muscles. Where there

is a decrease in the pathway for voluntary movement, as in
hemiplegia, Knott (1967) says that techniques of PNF recruit

and increase nefvous impulses and contribute to more effective
functioning of remaining nerve cells. The physiotherapist
supplements her handling with verbal commands; but disorders

of communication and'psychological disturbances may make it
impossible for the patient to understand instructions, to

respond and to cooperate in treatment.

1. Hereafter, Propricceptive Neuromuscular Fac1lﬂtatlon will
be referred to as PNF.
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The Bobath method: This method draws on the neurophysiological

research of Sherrington (1913, 1947}, Magnus k1926) and
Schaltenbrand f1928). It is based on the neurodevelopmental
sequence demonstrated by the maturing infant and on the
principle that every voluntary movement is performed on a

background of automatic postural adaptation.

Bobath's techniques are used to inhibit spasticity and
stereotyped pathological patterns of movement released by the
lesion and to facilitate normally coordinated patterns.
Treatment debends upon constant feedback between the patient and
the physiotherapist. His ability to respond to instructions is
not essential: he responds automatically to cutaneous and
proprioceptive stimulation, and the physiotherapist alters her
'handling'according to his performance. To establishﬁ"
normal patterns of movement, she aims to enable him

(A) to experience the sensation of more normal muscle tone and

. patterns of movement and (B) to inhibit undesirable pathological

neuromuscular function himself (Bobath, 1978).

Treatment is carried out in positions in which everyday tasks
are performed. Movements which are common to manj tasks are
broken down into simple elements in the way in which all motor
skills are learned. The patient practices them repeatedly, and
chains them together to complete patterns which can be used

for functional actiwities. In this respect, the Bobath method

is a more behavioural model than are the other methods.
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The Brunnstrom Method: This method is theoretically based on

the concept of reintegration of the CNS discussed by Twitchell
(1951). His observations supported the view that mass patterns
of flexion and extension always precede restoration of advanced
motor function in hemiplegia. Consequently, and in complete
contrast to Bobath's concept, Brunnstrom sees development of

spasticity as a necessary stage in the recovery process.

In the early stages of recovery, Brunnstrom aims to elicit the
released stereotyped spastic patterns by influencing the lower
functional levels of the CNS. Once these patterns are established.
she aims to modify them by influencing intermediate levels of
control., Subsequently, the patient learns to control voluntary
movement at the highest level. Brunnstrom (1970) ignores func-
tional activity until normally coordinated patterns of voluntary

movement have been restored.

The Rood Method: Rood (1954) also developed a method of

neuromuscular facilitation based on the sequence of develop-
ment of postural stabllity and motor patterns seen in the
maturing infant. Her techniques of sensory stimulation have
been applied more universally in thertreatment of adult
hemiplegia than has her general concept. Her techniques of

skin brushing and stroking to prepare preoprioceptors to be more
or less sensitive to stretch have been widely utilised and
extended. She introduced the technique of using cold to affect
muscle function which has since been followed up in greater

detail (Knuttson, 1970; Lee and Warren, 1978).
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and Ettinger, 1979), the influence of formal rehabilitation
programmes and physiotherapy on=outcome for the patient is not
proven. Additionally, the comparative efficacy of the different

methods of physiotherapy has not been evaluated.

Evaluations of physiotherapy and rehabilita+ion: Conﬁradictory
evidence can be cited from the literature. Some authors have
confirmed béneficial effects from physiotherapy (cf., €<g.
Wylie, 1967; Lehman, Delateur, Fowler et al, 1975a; Anderson
et al, 1979); some have reported recovery after little or no
physiotherapy (cfe., e.ge. Lowenthal, 1960; Waylonis, Keith and
Aseff, 1973); and others have described .little difference in
outcome from formal rehabilitation or "functionally oriented
care! (cfo, €+.ge Feldman, Lee, Unterecker, Lloyd, Rusk and

Toole, 1962;VBrown and Pozkanzer; 1969).

Several factors hamper appraisal and comparison of these
studies:

A. Rehabilitation of stroke and physiotherapy for
hemiplegia are not always distinguished.

Be. Few of the studies in which they are distinguished
state which physiotherapeutic techniques were used.

C. Terms are not defined: "recovery", for example, may
be used to describe performance of ADL without use
of the affected side or restitution of normal
bilateral activitye.

Do Some of the studies compare different descriptions
of the same process rather than genuinely different
approaches to the care and rehabilitation of stroke
patients. For example, rehabilitation is "functionally
oriented care"; and it would have been surprising if '
the study of Feldman and his co-authors mentioned
above had found a significant difference in outcome.
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Variables used in evaluative and descriptive studies: Two

factors in research design also appear to be prime sources
of contradictions:

A. Self-care activities and ADL are emphasised as
independent variables.

Be Criteria of physical dependence are recorded as

dependent variables to measure change in the
patientts ability to perform activities.

For each successive study of hemiplegic patients a new set of
activities is usually described, and varying descriptions of
levels of dependence are used (cf., €.ge. Feldman et al, 1962;

Gordon and Kohn, 1966; Stern, McDowell & Miller, 19570).

Consequentliy, the content of some assessments appears to be
directed.more towards the goals of the studies in which they

were used than to the true functional capacity of theé patient.
Some test a restricted range of abilities by repetitively
measuring the same dimensions of integrated purposeful function -
for example, reach and graspe. Additionally, the differences
between the variables used in these studies, and the consequent
differences in measuring outcome from treatment, produce results

which are not comparablef

The treatment being evaluated: There is little evidence in

evaluative studies'that physiotherapy and rehabilitation héve
been tailored to the individual needs of the patients who par-
ticipated. It is not always clear what treatment an individual
received, other than that he received a standardised regime as a
member of a particular group. Partridge (1980) has stressed that
physiotherapy is a dynamic process which alters immediately in
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response to change in the patient. Therefore, standardisation
of treatment for the purpose of research can mean that the
"treatment!” being evaluated bears little relationship to the
physiotherapy an individual needs, and the evaluative study will

have little wvalue.

Future evaluation of physiotherapy: In assessing the results

of treatment of peripherd nerve injuries, Bowden (1954) em-
phasised that it was not enough to assess the extent of restor-
ation of motor and sensory function: success must be judged by,

nthe patient's ability to resume the enjoyment of a
full and active life.®

The mechanism and process of resolution of neuromuscular
impairment following peripheral nerve injuries is well documented
(cf. Seddon, 1954). Conversely, the greater volume of litera-
ture about CVAs concerns functiénal recovery, which is observed
more easily than is resolution of impairment. However, Bowden's
definition of success is still applicable to rehabilitation of
stroke. Ultimately, the success of physiotherapy for hemiplegia
will not be judged by the extent to which it alters the tone of
the patient's muscles or his patterns of movement. 'It will be
judged by his ability to perform the ordinary activities of

his life.

However, in order to be more effective and to achieve such
success, physiotherapy still requires both a description

of the sequence of restoration of motor function and a means of
estimating its extent. Conseqguently, the debate concerning

the effectiveness of both physiotherapy and rehabilitation is
unlikely to be resolved until data-gathering instruments are
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standardised, tested for their reliability, and confirmed as
valid for assessment of hemiplegia, or strcke, or both.
Essentlally, there should be no difference between a research
instrument and a clinical assessment. Therefore, for evalua—~
tion of physiotherapy for hemiplegia, the data~gathering instru-—
ment needs to be & valid clinical assessment for physiotherapy;
and the procedure for gathering data for research should be
compatible with the routine use of the assessment. Although
the success of physiotherapy is judged on a patientts functional
ability, reliance on ADL and self-care activities deprives
studies of the dimension which is important for evaluation of
physiotherapy itself. That is, assessment of the quality of
movement, or the effects of muscle tone on patterns of move-
ment and postural control, and its relationship to observable
changes in patients' functional ability brought about by

physiotherapy.

Finally, it is necessary to return to the assertion.of the
proponents of the neurophysioclogical methods, that functional
ability will improve as the impairment is reduced. No
evaluative study has tested this assertion yet; although it
offers an hypothesis for comparing the functional and neuro-
physiological approaches as well as the different neuro-

physiological methods.
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SUMMARY

Hemiplegic patients who are referred for physiotherapy may be
treated by functional or neurophysiological approachese.
Practitioners of the functional approach accept that the
neuromuscular impairment is not going to alter significantly.
They aim to reduce disability by training the patient in
activities such as walking and negotiating stepse. Practitioners
of the methods of the neurophysiological approach aim to reduce
the functional disability by improving the patient's control of
his movement and balance.

The theories and models of recovery after lesion of the central
nervous system do not appear to support any one approach -or
method of physiotherapy above another. They do appear to possess
varying degrees of power to explain them. The functional
approach may be explained by "diaschisis theory" (Monakow, 1914),
since this theory views recovery as the reestablishment of
temporarily impaired neural mechanisms and as a function of the
individual's capacity to reallse repair. Conversely, practit-
ioners of neurophysiological methods measure recovery by the
guality of the performance, or recovery of execution of normal
co~ordinated movement. They are supported by theories of the
plasticity of the central nervous system which allow mediation
by an undamaged area and restoration of patterns of movement which
are acceptable as normal function (Stein, Rosen and Butters,
1974).

There is some dispute over the efficacy of physiotherapy for
hemiplegia; and contradictory evidence can be cited from the
literature. There can be no doubt that the most effective
rehabilitation is that which enhances the hemiplegic person's
capabilities outside the hospital or treatment centre. It 1s
vet to be shown whether effective rehabiliation of stroke
involves training of functional activities; or physiotherapy
aimed at resolving the impairment; or a combination of these
and other interventions, such as aids and adaptations in the
home.,

In order to evaluate the efficacy of physiotherapy in rehabili-
tation of stroke patients, a data—-gathering instrument is
required which would be both a clinical physiotherapeutic
assessment usable with all methods of physiotherapy and a
measure of outcome from treatment.
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2.4 THE NEED FOR A STANDARDISED PHYSIOTHERAPEUTIC ASSESSMENT
OF HEMIPLEGIA

The Concise Oxford Dictionary defines the noun "need" in
relation to circumstances and the wverb "to need" in relation to
necessity and obligation. In descriptions of patient care,
definitions of need have usually eluded the precision grip of
those who have attempted to define it, and some of the qualities
Macbeth ascribed to the dagger have been attributed to need
(Acheson and Hall, 1976): perhaps it may be "... the false

creation of his oppressed brain®,

Bradshaw (1972) identified four types of need: normative need,

or that which the expert or professional defines as need; felt

need, or want; expressed need, which is felt need made explicit;

and comparative need, which is obtained by observing character-

istics of those who are in receipt of a service and then

defining others with similar characteristics as in need.

This taxonomy provides a useful framework for assessing need for
a stapdardised physiotherapeutic assessment of hemiplegic
patients in three interrelated sets of circumstances (Figure 5).
The practitioners and teachers of physiotherapy, the planners
and the policy makers-have different aims and objectivés which
they are obliged, or find necessary, to fulfil. However, they
are all attempting to fulfili their own normative and felt needs,
and comparative needs which they identify for rehabilitation of
stroke, to answer the basic guestion posed by Evans (1981):

"How can rehabilitation techniques be employed
constructively?"
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2.4.1 The interrelated needs of practitioners, vlanners and

policy makers

There are no standard criteria of eligibility for rehabilitation.
The availability of services varies between localities and the
level of provision determines accessibility (DHSS, 1972).
Consequently, the limited financial income of the National
Health Service is under pressure to redress inequalities in the
provision of care, as well as to accommodate extensions of all
aspects of the service. DHSS Research Liaison Groups for the
Elderly and the Physically Handicapped are concerned with the
potential for more effective and economic use of resources;

and their priorify objectives include evaluafion of techniques

of rehabilitation and physiotherapy.

Nichols (1974) wrote that, to provide adequate care, it is
essential to identify the features which contribute to the

success or failure of rehabilitation in different situations.

Lane (1978) has also emphasised that the validity of physio-
therapy for stroke patients must be tested if available

resources are to be put to the best use. Therefore, practitioners.
planners and policy makers are concerned with two dimensions of
the provision of care described by Cochrane (1972) which are
closely linked to the development of a standardised physio-
therapeutic assessment of hemiplegia:

A. Effectiveness: the ability of a procedure to alter
the natural history of a condition for the better.

B. Efficiency the more complex issue of the ratio of
the effect achieved to the resources used.
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In this instance, evidence that one technigue, method or
approach of physiotherapy is more effective than another at
enhancing the rate or extent of recovery from hemiplegia, or
both, would also contribute to greater efficiencv. In this
respect, resources include the physiotherapists, their handling
skills and the settings in which the skills are used. While
techniques of handling cause the provision of physiotherapy for
ﬁemiplegia to draw relatively lightly on capital and revenue
rescurces; inevitably, physiotherapeutic manpower resources are
used very heavily. In order for physiotherapists' skills to be
used more efficiently, a standardised physiotherapeutic
assessment might also be used to determine (A) if séme patients
have a greater or lesser potential than others to benefit from
continued treatment, and (B) if the: type of treatment centre

influences the effectiveness of treatment.
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2.4.2 The needs of physiotherapists

In all four of Bradshaw's areas, the needs of physiotherapists
are clearly linked to changes in their role and function during

the last twenty years.

In order to practice in the National Health Service physio-
therapists, and other health care practitioners such as
occupational therapists and dieticians, are required to

register under the Professions Supplementary to Medicine Act,
(1960). At the time this Act came into force, unless circum-
stances were "exceptional", rules of professional conduct
required physiotherapists to treat only patients who had been
referred by a registered medical or dental practitioner.
Frequently, this referral included prescription of physiotherapy
on the basis of the findings of fhe doctor's examination and his
diagnosis. Phyilsotherapists made assessments and recorded their

findings at the outset and throughout treatment in order to

monitor patients! progresse.

During the intervening years, the relationship between
physiotherapists and the medical and dental professicns has
changed. Research in assoclated areas has provided physio-
therapists with knowledge to develop new technigques of treatment
and related skills, and to describe contraindications to use.

In response to the effects of the new‘techniques, the focus of
diagnosié and treatment has gradually changed. Physiotherapists
have become more orientated towards symptoms and dysfunctions
presented by the individual, such as limitation of range of
movement of a joint; pain and muscle weakness; or hypotonia and
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ataxiae. Consequently, they have become more concerned with
evaluation of their treatments of individuals against the
background of the person's life as a whole; and detailed
prescription of physioctherapy on the basis of the medical

diagnosis has become inappropriatee.

The changes in practice require critical assessment of the
‘patient, in order to establish priorities in dealing with symptoms.
and critical appraisal of physiotherapeutic techniques, in order
to select the most appropriate for each individual. The 1970
Report of the Review Committee of the Chartered Society of
Physiotherapy1 récorded that the existing referral and prescrip-
tive practices were outmoded. This report was before the
Soclety's Examination Committee when it restructured the
professional examination system.. At that time, candidates for
the Society's final examination were required to simulate treat-
ment for a particular condition or diagnosis. The new Part II
(final) examination reflects changes in the practice and role

of physiotherapists: it examines candidates!'! ability to select
and appiy techniquesof:assessment appropriate to an individual
patientj to analyse the findings and aiscuss them with the
examiners; and to formulate a plan of treatment, including

prescription of techniques of treatment (Csp, 1977).

Government reports appearing early in the decade also stressed
physiotherapistst' ability to assess patients for the purposes of
planning their own treatment (DHSS, 1972; 1973). The McMillan
Report (DHSS, 1973) recommended review of the administrative

memorandum HM (62)18, which had required physiotherapists to work

1l. Eereafter, the Chartéred_Society of Physiotherapy will be
referred to as CSP.
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under the direction of a medical practitioner, so that the
nature and duration of physiotherapy would be determined by the
physiotherapist treating the patient. This prescriptive role is
implicit in the replacement circular, HC(77)33. Statements of
Conduct of the Council for Professions Supplementary to Medicine
and the CSP's Rules of Professional Conduct were also amended to
allow physiotherapists to treat patients who have not been
referred by a doctor or a dentist if they have "direct access

to the patientts doctor".1

PhysiotherapistSf acquisition of & prescriptive role can be seen
as a developmental stage in the process of maturation of
physiotherapy as a profession complementary, rather than
supplementary, to medicine. The prcgress from fulfilment of
medical prescription to prescription-by-self has implications
for evaluation gf methods and techniques of physiotherapy. The
further development of physiotherapy is clearly linkéd to eval-
uation of physiotherapy by physiotherapists (Partridge, 1980).
This is particularly evident in those areas, such as treatment
of hemiplegia, where physiotherapists have propounded methods

which contain uniquely physiotherapeutic elementse.

In order to fulfil the obligations which accompany their new
professional rights, physiotherapists need standardised

. assessments. They have expressed this need by devising check
lists and other records; but many data are recorded only in an

individual physiotherapist's memory. This ad hoc approach to

1. Statement of Conduct by the Disciplinary Committee of the

Physiotherapists' Board of the Council for Professions :

Supplementary to Medicine, 1973/74; and Rule 2 of the Rules of
Conduct of the CSP, approved by Privy Council, May, 1978.
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making and recording assessments carries a professional dis-
advantage: knowledge of hemiplegia acquired through physio-
therapeutic handling of many patients remains an individual
and largely temporary phenomenon (Mitchelson, Holland and
Mitchell, 1977). An accurate description of responses to
physiotherapeutic handling, and thelr places in the sequence
of restoration of normal patterns of movement, is needed in
order to affect the general level of skills and to faciliitate

the learning of students and inexperienced physiotherapists.

A standardised assessment of hemiplegic patients would:

A. facilitate both the teaching of assessment to students
and transfer of knowledge from the students' clinical
placements to post-qualification practice in other
settings;

B. enable a large volume of data to be collected in
different treatment centres throughout the country
which could be used in evaluative studies; and,

C. primarily, fulfil the normative and felt needs of
physiotherapists for a valid and reliable method of
assessing hemiplegic patients (cf., e.g. Parker,
Johnson and Johnson, 1970; Hughes, 1972; Davies,
19723 Shepherd, 1578; Lincoln and Leadbitter, 197%;
Sgdring, 1980).
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2.4.3 Physiotherapeutic motor assessment for hemiplegia:

Criteria for acceptability

Assessment for physiotherapy for hemiplegia: The "first

assessment” may take two or three sessions to complete. Usually,
a general assessment is made at the first session, and specific
areas.are identified for more detailed examination subsequentlye.
The pattérns of the patient's movements, the tone of his muscles
and his balance reactions are examined in relation to activities
he is unable to perform safely or normally, such as rising from
sitting in order to get out of bed. The results are used to
formulate aimé of treatment and to plan a programme of treatment

to resolve problems.

Reéssessments are made in order to monitor prbgress, to modify

the programme of treatment and té record the patient'!s current
status. They tend to be made at irregular intervals, when the

physiotherapist perceives change in the patient. They are used
to identify both newly-acguired abilities and problems which

impede further progress.

The "final assessment" records the patientt!s abilities when
treatment i1s completed. For those who return to their own
homes it will include a "home assessment": commonly, this is
made jointly with an occupational therapist. If the patient is
unable to return to his home, the members of the rehabilitation
team may pool the findings of their assessments to decide 1f

he needs long-stay hospital care or acccmmodation in an elderly

or disabled persons' unit.
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Although the general plan of treatment isbformulated in advance,
each session of treatment is dictated by the physioctherapist's
observations at the beginning of the session and by the patient's
reactions to handling. The consensus of opinion among physio-
therapists who have assessed and treated many hemiplegic

patients is that restoration of normal control of movement, or

. . 1
recovery, occurs in a particular sequence.

At present, this sequence is an intuitive belief among physio-
thérapists. Some studies have identified sequences for the
upper limb, or the lower limb and the trunk (e.g. Lincoln

and Leadbitter, 1979); but a "continuum of recovery" has not
been identified and recorded through standardised and objective
observation of hemiplegic patients. As will be discussed later,
many physiotherapeutic assessments are subjective and their
reproducibility and stability are untested. There ié a need for
a standardised assessment of confirmed reliability and wvalidity
which would help physiotherapists to construct more effective

programmesof treatment for individual patientse.

Criteria for optimal assessment: According to normative and

felt needs described in the literature and elicited in
conversations with clinical physiotherapists, the optimal

motor assessment should fulfil the following criteria:

1. Opinions expressed (1) in the literature (cf., €.g. Michels,
19593 Goff, 1976; Todd and Davies; 1977);and (2) in con-
versation with concerned physiotherapist (cf.3.5)
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Secondly, the validity of the assessment (criterion C) concerns
both the truthfulness with which the order of items of
assessment represents the sequence of restoration of normal
control of movement and their appropriateness to physiotherapy
for hemiplegia. Whilst this is also necessary for evaluative
studies, clinically it cannot be separated from generation of
a logical plan of physiotherapy (criterion E), demonstration
of the patient's progress on the record (criterion G) and
communication with patients and practitioners of other

professions (criterion H).

Communication may represent the most complex issue of all, and
it is discussed in greater detail in section 2.5. Communication
of correct information is necessary between practitioners in
order to convey treatment rationales as well as information
about a patient's status and progress. The patients! need

for information is not defined by them but it is imperative
that each patient receives a clear picture of his status and

progress which is not complicated by medical or

physiotherapeutic terminology.
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2.4.4 Assessments published in the literature

There are many assessments of stroke and hemiplegia which can
be compared with the proposed optimal assessment. In general,
they have been drafted to fulfil the normative needs of
physicians, occupational therapists or physiotherapists. They
include:

1. Indices of assessment and prognosis

2. Assessments of activities of daily living

3. Assessments of discrete properties of neuro-
muscular function

>
*

Assessment of hemiplegia

1. Indices of assessment and prognosis: These assessments have

been derived by physicians to fulfil their need to predict both
the probability of the patient's survival and his future
functional capacity (cf., €.ge. Rénkin, 1957; pourestom, 1967;
Hurwitz and Adams, 1971; Isaacs, 1971; Lehmann, Delateur, Fowler,
Warren, Arnhold et al, 1975b). From the physiciant's point of
view, decisions related to referral for physiotherapy may be
based on the early prognosis for survival (Isaacs, 1971); but

from the physiotherapist's standpoint, predictive information does
not help her to determine priorities in the eafly weeks after

onset (Lane, 1978).

Granger, Sherwood and Greer t1977), Feigenson, Polkow, Meiklé
and Ferguson (1979), and Jiminez (1979) have also proposed
predictors of the patient's eventual functional level. To date
there is no evidence that these predictors have any wvalidity

as criteria of selection for rehabilitatbn or physiotherapy,

or that they generate a logical plan of treatment. Principally,
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FIGURE 6

AN ADL ASSESSMENT

RIVERMEAD REHABILITATION CENTRE
ACTIVITIES OF DAILY LIVING
Name:. ...l L PP .
Date of assessment: i W it L AIDS REQUIRED/COMMENTS
" Drinking
Clean teeth

Comb hair
Wash face/hands

+ Make up or shave
. Eating

Undress
Indoor mobility

Bed to chair
- Lavatory

Outdoor mobiiity
Dressing

Washinbath
In/out of bath

Overail wash
Fioor to chair

TOTAL

Preparation of hot drink

Preparation of snack
Cope with money

*  Getin/out of car
Prepare meal

Carry shopping
Crossing roads

Transport seif to shop
Public transport

TOTAL

. Washing

honing
Light cleaning . ]
Hang out washing

Bedmaking .
Heavy cleaning

TOTAL

* SCORING:
3 Independent with/without aid . Dom. O.T.relerral . ........ e e e
2 Verbal assistance only
1 Dependent {if unfit, unsafe. too soonl} Assessed by L TP

Facing page 61



they use criteria of physical dependence for performance of
purposeful and functional activities. In this respect, they
have more in common with the assessments of ADL than with

those of the early medical prognosticators.

2. Assessment of activities of daily living: The ADL are

activities uniformly and frequently required by custom
(Figure 6). They are usually tested in an assessment room or
a room cleared of hazards. They are scored according to the
extent of the assistance the patient requires. Developers of
these assessments have used grades of overall dependency
(Carroll, 1962; Granger, Greer, Liset, Coulombe and O'Brien,

1975) or total scores of ability (Shoening and Iverson, 1968).

Sainsbury (1970) has suggested that practitioners lay undue
emphasis on independence which does not reflect the needs of
disabled people. Williams, Johnston, Willis and Bennett (1976)
have challenged criteria of assessment such as assistance
required from other people, seeing them as value judgements which
are interpretations of the customary values of society. On the
grounds that the relative value of any particular activity is
impossible to determine, Carroll (1962) doubted ‘} the
validity of assigning a numerical value to each 1ltem of his

own assessment and adding them to achieve an overall score. It
is also doubtful if different levels of dependency are rated
numerically. Even so, the ADL score is the most common

expression of functional abilitye.

The first drawback of summing the scores and presuming some
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characteristic of the patient by an absolute number is that

the detail of how the total was achieved is lost. It is not
possible to tell which activities the patient was unable to
perform; which he could not perform independently, or for which
he required the assistance of another person; and what stage

of recovery he has reached. Although Wylie (1967) showed
association between lower scores on the Barthel Index of
functional ability (Mshoney and Barthel, 1965) and increased
mortality, and between higher scores and "independent function",
this is a gross distinction which Weddell and Beresford (1979)

were able to make without resorting to elaborate methods «

Marqguandson (1969) described the realistic goal of rehabili-
tation as "self care and return home". Therefore, it would
seem appropriate to use assessments of ADL/self-care activities
to determine the patient's capabilities. However, the wvalidity
of the findings depends'ﬁnter alia) on where the assessment was
carried out. Kelman and‘Willner (1962) and Nichols (1974)
focussed on discrepancies between a patient's adduced capacity
from clinical observation and his actual performance at homee.
The potential discrepanéy between his performance in the
relatively ﬁazard—free situation of the assessment room and

his typical performance in more hazardous situations is
generally recognised by the conduct of the "home assessment%.

It is also recognised in the Northwick Park ADL Index (Benjamin,
1976); although Benjamin distinguishes only between what the
patient can do in the assessment room and what he reports he can

do at home.

Both the Northwick Park ADL Index and the Rivermead ADL
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Assessment (Whiting and Lincoln, 1980) have been developed

to assist occupational therapists to record functional ability.
Neither of them is concerned with the possible reasons for
functional disability. The Northwick Park Index is offered as
an aid to planning treatment of hemiplegia, if it is used in

»

association with a physiotherapy assessment. Fugl-Meyer and
J&8skd (1980) and Staff (1980) have also distinguished between
functional assessment and physiotherapeutic motor assessment:
the physiotherapeutic assessment is said to assess the basic
motor function required before a functional/ADL assessment can
be made. For example, sitting balance is a pre-reguisite of
putting on shoes and socks and patients must be able to

balance when standing before they can re-arrange their

clothes in the lavatorye.

Physiotherapists have confirmed fhat/ to treat hemiplegic
patients effectively they need more information than is
provided by a functional assessment of the ADL/self-care type
(Davies, 1972; Todd, 1974; Dardier, 1980; Sgdring, 1980). They
assert that physiotherapy requires an assessment of the quality
of the patient's movement, because abnormalities of neuro-
muscular function deprive the individual of patterns of move- _

ment and, therefore, of useful daily activitye.

3. Assessments of discrete properties of neuromuscular function:

Most commonly, assessments of neuromuscular dysfunction test
spasticity, muscle power and range of movement as discrete

properties.
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Several scales for grading spasticity are offered (Newman, 1972;
Smyth, 1974; Stitchbury, 1975; Goff, 1976). A rellable method
has not been developed kecause of the high variability of muscle
tone which may fluctuate widely in the same person in different
situations and at different times of the day. The patho-
physiological mechanisms‘of spaséicity are still being investi-
gated but observers agree that muscle tone is materially
affected by a number of extrinsic and intrinsic factors (Reynolds,
Archibald, Brunnstrom and Thompson, 1958; Kelly and Gautier-~
Smith, 1959; Campbell and Green, 1965; Hudgson, 1976; Wyke, 1976;
Pederson, 1980). ~ These multiple factors have defied objective
measurement and have prevented spasticity from being reduced

to one measurable parameter,

Teitelbaum and Vyner (1949) also related fluctuations in muscle
tone to .other techniques of assessment. They noted that the
range through which a joint can be moved will vary according to
the level of muscle tone at any given time, and an accurate
measurement may be unobtainable. They also pointed out that
grading of muscle power will be inaccurate 1f spasticity
assists or resists thé movement. A most important point in
relation to muscle power and hemiplegia was made“by Bowden
(1977): grades of muscle power give no idea of the patient's
patterns of movement because the muscles are tested in isolation.
Physiotherapeutically the effects of spasticity on the patilents
patterns of movement and posture are more .important than an
accurate measure of spasticity or grading of muscle power
(Bryce, 19765 Todd ahd Davies, 1977; Carr and Shepherd, 1980).
In this respect the Oswestry Scale of Grading Spasticity (Goff,
1976) is more valid than other scales, because the grgdes are
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described according to the effect spasticity has on patterns

of movement; and restoration of movement of normal quality

is recorded. Unfortunately this scale is not usable if recovery
in the limbs does not follow the expected proximal to distal
process, and it does not assess patterns of movement of the
trunk such as rotation around the axis of the body to roll over

in bed and to turn to one side.

4, Assessments of hemiplegia: A few assessments have been

designed by physiotherapists for prescription énd monitoring of
physiotherapy spgcifically for hemiplegia (cf., e.gJVMichelS,
1959; Brunnstrom, 1966, 1970; Bobath, 1977, 1980; Lavigne,
1974 Lincoln andkLeadbitter, 1979; Sgdring, 1980; Ashburn,

1982).

Both Bobath and Bfunnstrom identify tsignificant movements" at
particular stages in the process of recovery. This approach to
assessment commends itself for reducing what can be a lengthy
procedure and for describing the process of resolution of
hemiplegia. Unfortunately, the disadvantage of these
assessments is that they are really subjective reports for

and of the respective methods of treatment. While they may be
adequate in specific situations, they cannot be used in
comparative evaluations. LaVigne (1974) collaborated wit
Brunnstrom to make her assessment more universally acceptable;
but the revised assessment is still appropriate only to

Brunnstrom's methced of treatment.

Neither of these assessments has beenmtested for,reliability.

Brunnstrom's assessment provided the model for a research
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instrument for gathering data to evaluate outcome from
rehabilitation (Fugl-Meyer et al, 1975). Fugl-Meyer claims
that this is one of the very few standardised and reproducible
protocols; but he also says that it does not provide
physiotherapksts with sufficient information for the planning
of treatment, although it illustrates the effects of the

treatment.

In Canada, an attempt is being made to develop the Chedoke
Hemiplegia Assessment to "measure neurcphysiolcgical status
independent of any treatment technique" (Gowland, 1979,
personal letter). Its ten pages of assessment items reflect
the techniques of Bobath, Brunnstrom, PNF, Rood and biofeedback
methods being used at fhe Chedoke Hospitals. However, it
cannot be regarded as truly independent of method, since both
rationales and related tests derived from the treatments of
Bobath and Brunnstrom are recognisable in different parts of
the assessment. A more original development was begun in
North Carolina (Parker, Johnson and Johnson 1970). The
interim version of this assessment was also lengthy, and it
was not finalised because the working group could not be

' sustained (Parker, 1979, personal letter).

In contrast to these protocols, the assessments of Lincoln and
Leadbitter (1979), Sgdring (1980) and Ashburn (1982) appear
parsimonious. They are based on observation of the patient's
abilities and activities, with the aim of identifying why he is
unable to perform in the specified way, in order to generate a
plan of treatment. Sgdring stresses that all of her items of

assessment have a close connection with functional activities.



FIGURE 7

THE RIVERMEAD STROKE ASSESSMENT

Rivern'fead‘ Stroke Assessment - Motor

NAME ... ceccceacnncnacscnanccans AGE ..ccecenees NO. (oL,
DATE OF STROKE ........... SIDE AFFECTED ....... HAND DOM........
AIDS - On AdmiSSiON ..cicecereerreteteenccaccocccacenccncnconcans

On Discharge ...... ettt scaanisteaceccacecsetanannanenen

ASSOCIATED HANDICAPS:

Date

" Emotional State

Speech

Inattention

Comprehension

——

Hearing

Vision

Contractures
& Deformities

Comments
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Score 1 or 0 Date:

GROSS FUNCTION

1. Sit unsupported

2. Ly. to sitt. on side of bed

3. Sit to st.

4. Transfer from wheelchair to chair twds. unaff. side

5. Transfer from wheelchair to chair twds. aff. side

6. Walk 10 metres independently with an aid {warpe)

7. Climb stairs independently

8. Walk 10 metres without an aid |waot)

9, Walk 5 metres, pick up b.bag from floor, turn & carry back

10. Walk outside 40 metres

11. Walk up end down 4 steps

12. Run 10 metres

13. Hop on affected leg 5 times on the spot

TOTAL:

LEG AND TRUNK

4. Rnll to aff. side i

2. Roll to unaff. side

3. § bridging

4, Sitt. to st.

5. 3 crk.ly; lift aff. leg oversicde ofbed & return it to same posn.

6. St. step unoff. leg on and off block

7. St. top ground lightly 5 times with unaff. foot

8., Ly. d/flex. ankle with leg flexed

9. Ly. d/flax. ankle with leg ext.

10. St. with aff. hip in neutral position, flex. aff. kn.

TOTAL:

ARM

1. Ly: protrack sh. girdle with orm in elevn.

2. Ly: hold ext. arm in elevn. some ext. rot.

3. Flex. & ext. elhow with arms as 1n 2.

4, Sitt: elb. into side pro. & sup.

5. Reach fwd., pick up largeball with bothhands & place down

6. Stretch arm fwd., pick up tesnteirrll; release on midthigh aff.sideX5

7. As b with pencil X 5. Do~ W%

8. Pick up.plece of paper from table in front, soloass—X=S5

9. Cut putty with knife & fork and put into container

10. St: pet large ball on floor with palm of hand X §

11. Continuous opp. of thumb & alt. fingera more than 14X in 10 secs.

12. Sup. & pro. onto palm of unaff. hand 20 X in 10 secs.

13. St: hand on wall sh. 900 flex. elb. ext. Wi Tugrdees:

14. Place string around head, tie bow at tack.

15. "Pat-a-cake” 7 X in 15 secs.

TOTAL:




They are not presented on a scale from onset of hemiplegia
to recovery, and the assessment is designed for use with

Bobath's method of treatment.

The "Physical Assessment of Stroke Patients” published by
Ashburn (1982) contains two examinations. The items of the
"Examination of upper and lower limb activity" assess patterns
of movement in side lying, lying, sitting and standing. They
are graded on a three-point Scale: 0 = no movement;

1l = limited movement; 2 = completed range of movement .

The eighteen items of the "Examination of functional

movement activity" are said to reflect "a basic developmental
pattern of total body movements and balance”. These items

are graded on a four-point scale: O = impossible;

1 assistant required; 2 = independent with use of aid;

4 independent. A total score of fifty-four is said to

indicate total independence. Criticisms similar to those
directed at the assessments of ADL can also be made of this
examination. Problems inherent in requiring assessors to
discriminate between several subcategories of an item are
discussed in section 2.5.1. In particular, the usefulness
of summated rating scales providing total scores is

discussed in section 2.6.2.

At face value, the hemiplegia motor assessment developed by
Lincoln and Leadbitter (1979) is the most valid: the version
in use in April, 1981, is reproduced here. Lincoln and
Leadbitter selected items which they consider will assess
patients in all stages of recovery. The items are arranged
in three scales and ordered to describe resolution of

hemiplegia. The record is intended to communicate an idea
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of the patient's status and progress along each of the
three scales to other members of the rehabilitation team,

but not to the patient himself.

On closer inspection, doubts arise regarding its validity.
Firstly, although there is a separate_“Gross Function" scale
of items, the "Leg and Trunk" scale and the "Arm" scale
contain items which assess‘functional ability as well as
quality of movement. Secondly, no association is shown
between ach;evement on all three scales. Thirdly, there are
very few items which would assess a severely impaired patient
immediately after his CVA and in the early weeks of recovery;
but the scales appear to be top heavy with advanced items,
such as being able to hop on the hemiplegic leg. Fourthly,
some of the items on the "Gross Function" scale are qualified
by distances the patiggtvmuSt walk forlthe performance to be
recorded. Thesé may be necessary in order to
standardise the items, but an arbitrary distance such as

10 metres is not meaningful in terms of functional
activities. Functionally, it would be more useful to

know if the patient could walk from his bed to his usual
chair in the living room or day room of the ward, or to the
lavatory. Fifthly, there is no record of how the patient
performs outside the physiotherapy department or assessment

room.

Some of these criticisms may be explained by the status of
the Rivermead Rehabilitation Unit as a Regional Unit which
accepts patients from all over the country for intensive

1

rehabilitation. Inevitably, few patients in the very early

stages of recovery will attend the unit, and home assessments
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would be éostly to undertake, More importantly, the
assessment was developed and evaluated using- -data provided

by patients who were under sixty-five years of age.
Epidemiological surveys show that more than half of the people
who suffer strokes are likely to be above this age, and their
expected range of activities and abilities is naturally
reduced by the ageing process. Consequently, the assessment
seems to be more appropriate to younger recovering patients,
who might expect to be vocationally rehabilitated, than to

~ the majority of patients who are treated immediately afte:

their strokes..

The Rivermead Hemiplegia Motor Assessment is also distinguished
by published confirmation of its reproducibility and stability.
The tests were made at the Rivermead Unit and they have not
yet been repeated with different samples of physiotherapists
and patients. Taking into account the comments conceraning
its validity, the extent to which the assessment has general

application beyond the unit is not easy to determine.
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2.4.5 Procedural areas in the development of an optimal

assessment

All of these assessments fall short of the optimal assessment
in several ways: some because they were designed to fulfil the
normative needs of practitioners of other health care prof-
essions; some because they assess the patientt!s functional
ability without assessing the possible reasons for disabilitys
others because they assess discrete properties of neuromuscular
function rather than the overall gquality of the patientis

movement.

The assessments of discrete properties and of ADL do not meet'
the criteria, principally becausé they are not founded on the
sequence of restoration of movement of normal quality. Con-
sequently, they do not unequivocally demonstrate recovery from
hemiplegia nor do they generate a..logical plan of physiotherapyo
Therefore, they cannot be said to be valid as physiotherapeutic
indicators for hemiplegiae. Additionally, there is no published
confirmation of the reproducibility of any but the
Northwick Park ADL Index and the Rivermead Assessﬁent of ADL.
Finally, although some of them are used by several professions,

none of them is intended to communicate with the patient.

Those designed zs assessments for physiotherapy also fail to
fulfil all of the desired criteria. Possible means of
iﬁcorporating them in a physiotherapeutic motor assessﬁept
of hemiplegia appear to lie in threé procedural areas

which will be discussed in the following sections;
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The selection of items of assessment and the
presentation of both the procedure for use and
the findings of the assessmente.

The arrangement of items in an ordinal scale to
describe the process cf recovery.

The collection of data to confirm the validity
of the assessment for physiotherapy and for
representation of the patient's status and
progress.

-72 =



SUMMARY

Physiotherapists within the clinical service to patients, policy
makers and planners within the Department of Health and Social
Security, and teachers of students of physiotherapy are three

main groups of health care professionals who are in need of a
standardised physiotherapeutic assessment of hemiplegic patients.

The physiotherapists'! role in setting goals with patients,
planning programmes of treatment, and encouraging collaborative
efforts within rehabilitation teams requires a high level of
professional competence. In order to fulfil this role, they
need a means of making and recording assessments which will:

A, provide a basis for formulating aims of treatment
and planning a programme of treatment;

Be. provide a means of evaluating their treatment of
each individualg

C. present the patient's status and progress unequivocally
in a readily understood manner to other practitioners
in the rehabilitation team and to the patient;

D. permit collection of data for evaluative studies of the
role and efficacy of physiotherapy for hemiplegia
which can contribute to resolution of the debate on the
value and effectiveness of physiotherapeutic methods
and techniques used in the United Kingdom.

Criteria for acceptabiliity of an assessment to perform these
functions can be drawn from needs expressed by physiotherapistse.
These lie in two main areas:

Firstly, its clinical usefulness in terms of the ease of
its administration and recording; the comprehensiveness,
adequacy and appropriateness of the items of assessment;
and the compatibility of the procedure with the working

methods of physiotherapists.

Secondly, its scientific usefulness in terms of its
objectivity, reliability and wvalidity for assessment
of hemiplegic patients.

Numerous assessments of stroke and hemiplegia have been
published. Four groups have been identified which are more

or less satisfactory with regard to the criteria of the optimal
assessmente.

A, Physicians' indices of prognosis do not provide
physiotherapists with the information they need to
plan and monitor physiotherapy.

B. Functicnal assessments, or assessments of activities
of daily living and self-care activities, are appro-
priate for occupational therapy; but they do not assess
neuromuscular function and they do not provide the
necessary information for planning, monitoring and
evaluating physiotherapy.
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Ce Current assessments of discrete properties of
neuromuscular function are either invalid or
insufficiently comprehensive for physiotherapeutic
motor assessment of hemiplegia,

Do Current assessments designed for planning and
monitoring physiotherapy for hemiplegia do not have
the extended application needed for universal
physiotherapeutic use: they are either descriptions
for treatment by a particular method or are based on
specific groups of patients in particular treatment
centres. For the same reasons, and because of the
paucity of data on their reliability and validity,
they are not yet suitable for genuine comparative
evaluations of physiotherapye.

Therefore, there appears to be a need for standardised physio-
therapeutic assessment of hemiplegia of which the items, the
procedure and the findings are presented in ways which are
clinically and scientifically acceptable.

- 74 -



2.5 SELECTION AND PRESENTATION OF ITEMS OF ASSESSMENT

2.5.1 Selection and judgment of items of assessment

Various criteria coﬁld be used to select items for a protocol.
Logically, the most valid and acceptable items might be assumed
to be those which physiotherapists intuitively or empirically
hold to be significant. These items might be selected for the
new protocol. Similarly, items in both published and
unpublished assessments of stroke and hemiplegia might be
quantified by techniques of content analysis (Webb, Campbell,
Schwartz and Sechrest, 1966; Holsti, 1969). However, the
content of such protocols has already been criticised, and

an M"intuitive consensus" might not include the most important

items. Some relatively uncommon items may be both more

significant.in the process of recovery and more valid for

charting resolution of hemiplegia.

Therefore, it would seem appropriate for recovering hemipleglc
patients to be instrumental in generating items of assessment
themselves. As the data they provide must be coilected by
observing them and as the majority of recovering patients are
receiving physiotherapy, three problems are created:
1. Description of a protocol which will allow data
to be collected in a readily utilisable form.

2. Definition of the judgment to0 be made by assessors
so that data are reliable.

3. Determination of the extent to which on-going
treatment may invalidate such data.
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FIGURE 8

DIAGRAMMATIC REPRESENTATION OF THE RELATIONSHIP BETWEEN THE
POSITION OF THE BODY AND THE CONTROL OF EQUILIBRIUM AND MOVEMENT

Base Somersaulting
on a

reduced - balance beam

and ////

centre Climbing and

of ‘ descending steps

gravity

raised

Lying

Increasing control of equilibirum and movement
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