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S U M M A R Y

Is movement regained in the hemiplegic arm after stroke trans
lated into useful function in daily activity? As no answers could 
be found in the literature it was decided to investigate an effective 
method of assessing and measuring spontaneous use of the arm, 
the extent to which voluntary movement correlated with sponta
neous and observed use, and aspects of neurological deficit which 
could adversely affect upper extremity function.

A test battery was drawn up and administered to seven stroke 
patients, all of whom had some recovery of the hemiplegic upper 
limb.

Results of the tests indicated a generally positive correlation 
between motor function and spontaneous and observed use, 
respectively, thus fulfilling the second aim of the study. The 
correlation also suggests that the first aim was met and that the 
tests were effective in what they were designed to evaluate.

Small sample size limited the conclusions which could be 
drawn from the results of other sub-tests. Indications were that 
the outcome for spontaneous use of the hemiplegic arm is poorer 
in patients with non-dominant hemisphere lesions. Handedness 
in association with dominance also appears to play a part in better 
outcome for dominant hemisphere lesions.

In spite of the positive correlation between motor function and 
spontaneous use, it was felt that comprehensive evaluation of 
upper extremity function should be extended to include automat
ic use.

IN TR O D U C TIO N

Impairment of upper limb function greatly contributes to func
tional disability after stroke. While 50-80% of survivors will walk 

1 2  3independently ' ' , only 14% are likely to make good recovery of 
the upper limb4.

It is possible for stroke sufferers to manage their own self care, 
live independently and even return to certain types of work when 
no useful function of the hemiplegic limb has been regained. 
Nevertheless opportunities for reintegration into an active life 
style will be limited.

Much of the literature on the functional outcome of the upper 
limb after stroke concerns itself with studies which investigate 
recovery rates and indicators of prognosis.

There is general agreement that the earlier the return of motor 
function the higher^ the level of recovery, the first month being the 
optimal period ' ' . Thereafter three months is considered an 
important recovery milestone7'8. Further recovery occurs more 
slowly and to a lesser extent. It may continue for as long as six to 
12 months after stroke6'7'8.

A variety of tests and test batteries designed to measure upper 
limb function have also been described. However, there is no 
indication that functional activities performed in a test situation 
will be carried over into daily life.

Several authors voice this concern, for example De Souza who

claims that the motor ability of the arm may not be converted into 
functional ability^*. According to Langton-Hewer, a patient may 
have a considerable amount of movement in the arm but no useful 
function , while Bard and Hirschberg state that voluntary mo
tion is not identical to upper extremity function'’. Nevertheless 
there appear to be no studies in which researchers have investi
gated the extent to which movement is translated into useful 
function in daily activity. The present study was carried out at the 
Johannesburg Hospital with the following aims:
• To develop an effective method of assessing and measuring 

spontaneous use of the arm.
• To investigate the extent to which voluntary movement corre

lates with automatic use.
• To identify aspects of neurological deficit which could ad

versely affect upper extremity function.

M E TH O D

A battery of tests designed to evaluate upper extremity func
tion was administered to seven persons with residual hemiplegia 
following stroke. All had reached a plateau in terms of recovery 
and were independently ambulant. While five were independent 
in self care, two required minimal assistance with clothes fasten
ings. Their general level of ability was felt to indicate a good 
overall level of outcome.

The following biographical data was recorded on each patient: 
Age, Sex, Handedness, Side of involvement, Dates of onset and 
assessment, Occupational Status before and after stroke.

The tests comprising the battery were aimed at including all 
aspects of neurological function which, if impaired, might limit 
upper extremity use. They evaluated Motor function, Muscle 
tone, Praxis, Automatic use, Spontaneous use, Observed use, 
Sensation and Neuropsychological functions.

MOTOR FUNCTION
The upper extremity section of the Rivermead Motor Function 

assessm ent form was used separately as it had been inde
pendently evaluated for validity and reliability^.

The fifteen test items are hierarchically arranged according to 
known patterns of upper limb recovery. When a task could not be 
successfully completed after three attempts, the test was discon
tinued. Test items ranged from active protraction of the shoulder 
in supine at the simplest level to tvine a piece of string behind the 
neck at the most complex.

MUSCLE TONE
Bobath describes the characteristic posture of the hemiplegic 

arm produced by spasticity and how spasticity interferes with 
movement12. Severe spasticity can prevent movement, moderate 
spastici ty causes movement to be performed abnormally and with 
excessive effort, while mild spasticity allows movement in normal 
pattern but it is slower and requires more effort than normal.

To establish the presence of increased tone patients were tested 
for the presence of ^risk tendon reflexes. Hoffman's sign and 
associated reactions .

The above methods of testing for increased tone do not give an 
indication of its distribution and intensity which is relevant to the 
rehabilitation therapist. Tone was therefore also assessed as the 
degree of resistance to passive movement at shoulder, elbow, 
wrist and fingers and was rated on a five point scale ranging from
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flaccidity to severe spasticity. Different methods of rating have 
been previously evaluated and a scale of five fixed categories was 
found to be the most reliable 

PRAXIS
Geschwind defines apraxia as a _ 

learned movement not accounted for by weakness, incoordina---------- ------
Hnn sensory loss, incomprehension or inattention . It was there
fore deemed necessary to include assessment of apraxia in the test 
battery.

Five tasks commonly used in the assessment of apraxia were 
chosen and hierarchically graded according to the patient's ability 
to mime, imitate or apply an object relevant to the task, appropri
ately.

The activities included brushing teeth, combing hair, using a 
hammer, turning a key in a lock and performing a salute.. 

AUTOMATIC USE
The term automatic use was chosen to indicate self-activated 

use of the hemiplegic upper limb at a subconscious level in 
everyday activities. Automatic use was further subdivided into 
spontaneous and observed use.

Spontaneous use was evaluated in ten bimanual activities. 
These were devised to involve the use of both hands. No instruc
tions were given regarding use of the affected arm, it being hoped 
that residual function would spontaneously be incorporated into 
the activity. The extent to which the affected arm and hand 
participated was graded on a four point scale.

The tasks included activities such as tying shoe laces, taking 
toy barrels apart, transferring polystyrene chips from one box to 
another and throwing and ca tching a large ball. Observed use w as 
evaluated by questionnaire. Keith states that behaviour executed 
on request in a structured treatment environment may not be the
same as at home where action must be initiated by the individ-

16ual . The extent to which the affected arm was used in six daily, 
rontine self care activities such as dressing, washing and groom
ing was noted by the patient's spouse or live-in companion over 
a period of time. Use was scored on a three point scale and scores 
were given an added weighting according to frequency of use.

SENSATION
Much is written about the influence of sensory deficits on 

function but how much do they really restrict function after 
stroke? Garland and Waters comment on a small group of stroke
patients who regain good voluntary control of the hand but fail 
to use it . In such cases they found sensation to be impaired.

Sensation was clinically tested as follows:
Exteroception as pain and light touch
Proprioception as joint position and vibration sense. These 

were compared with the unaffected side and rated as equal, 
slightly or very diminished, or absent. The combined sensations 
were evaluated by testing two point discrimination and stereog- 
nosis.

NEUROPSYCHOLOGICAL TESTS
In order to identify neglect, constructional dyspraxia, distur

bances of body image and body scheme, each participant was 
asked to do drawings both copied and from memory. In addition 
recognised tests of body part identification were carried out.

R E S U LTS

The average age of the seven patients was 59 years, six were 
male and one was female. All were right handed before the stroke 
while four were right and three were left hemiplegics.

Pre stroke occupations varied from a tiler of walls and floors, 
to an accountant, to a Professor of languages. Only one person

continued to work at his previous job since his stroke. One had 
taken a different job and two had worked post stroke but were 
not presently working; two others had since retired and one had 
not worked at all.

The main object of the study was to establish whether motor 
function of the affected upper limb after stroke was translated into 
automatic use in daily activity. Results do show a generally 
positive correlation between scores of motor function and spon-

a positive correlation between spontaneous and observed use. 
However, a much larger sample would be required before these 
results could be generally applied.

To demonstrate the extent of the correlation between the re
sults, the scores of the tests of motor function and automatic use 
were graphically plotted against each other as shown in Figures 
1, 2 and 3.
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Figure 1: Correlation between motor function and 
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Figure 2: Correlation between motor function and observed 
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As an additional method of analysis, the levels of agreement 
between the parameters were calculated according to the Bland 
Altman m ethod^. This gives an indication of the closeness of the 
ability of the different parameters to measure automatic use or the 
extent to which they are interchangeable in doing so. The parame
ters were found to be in agreement within the 95% limits but had 
to be corrected for a varying degree of bias.
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D IS C U S S IO N

As motor function is a prerequisite for automatic use, a positive 
correlation could be expected. In spite of the influence of other 
aspects of neurological dysfunction the correlation is sufficiently 
strong to indicate that the tests devised to evaluate automatic use 
were effective in measuring what they were designed to measure. 
For wider use, inter- and intra-rater reliability would have to be 
established.

Although comprehensive neurological and neuropsychologi
cal evaluations were carried out on each patient, no conclusions 
could be drawn because of the small sample size.

Sensory loss was found to be mild and mainly distal. Further 
knowledge of the degree of sensory loss which could be expected 
to limit function would give an indication of what could be 
expected in terms of potential function.

With regard to evaluation of visuospa tial impairments, neglect 
was not identified, nor were disorders of body image or body 
scheme. Two participants demonstrated constructional dyspraxia 
yet they differed widely on scores of motor function and automat
ic use. Hence it cannot be concluded that constructional dyspraxia 
has an influence on function of the affected upper limb. Both 
persons have been unable to work since their strokes and have 
additional sensorimotor signs suggestive of more extensive le
sions.

HANDEDNESS
It appeared that patients with impairment of the dominant, 

hand and arm did better than those with impairment of the 
non-dominant side. It could be that the stimulus to use the domi
nant arm predominates even when function is reduced.

SIDE OF STROKE
Side of stroke did not appear to influence test results in this

study. Clinically right and left strokes present differently and
require different approaches to rehabilitation; also studies on
outcomes of left and right sided involvement differ in their con- 

19 20elusions ' . Specific information on the functional outcome of 
the upper limb in left and right strokes would assist in prognosis 
and influence approaches to rehabilitation.

C O N C LU S IO N

Replication of the study using a larger sample of stroke patients 
could yield useful information regarding neurological factors 
which could adversely affect upper limb function and consequent 
rehabilitation outcome.

This information together with other prognostic indicators 
such as severity of stroke, recovery rate and period post stroke is 
necessary for planning an effective upper limb rehabilitation 
programme. The study emphasises the importance of comprehen
sive sensorimotor evaluation which should be extended to in
clude information on the extent to which the arm is used in daily 
activities. Evaluation is needed not only prior to but also at regular 
intervals during rehabilitation. Rehabilitation requires a team 
approach and findings should be shared among team members.

There is a danger of thinking that once there is some return of 
movement, the patient will naturally begin to use what movement 
there is in daily activity. This may not be the case. Maximal return 
of function is of such importance to the individual's quality of life 
that every effort should be invested in rehabilitating the arm to 
optimal outcome.

I would like to acknowledge Profressor H Reef, past Head, and 
Professor V U Fritz, present Head, Department of Neurology 
University of the Witwatersrand and Johannesburg Hospital, also 
Professor M Saling ex-Department of Psychology, University of 
the Witwatersrand who supervised the original research project.
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