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INTRODUCTION
Physiotherapists who want to train the loss of move-
ment skills of patients following stroke can choose
from a variety of treatment possibilities. There are

indeed many alternatives in physiotherapy, not only
for patients with neurological disorders (1,2), but
also for many other diagnostic groups (3,4). The
dif�culty, however, is that differences and similarities
between available therapies are seldom mapped out
in detail. In movement therapy for patients following
a stroke, for instance, controversies are articulated in
general opposing standpoints such as muscle educa-
tion vs. neurophysiological facilitation, inhibition vs.
stimulation of spasticity, or authority-based vs. evi-
dence-based. Hence public debate between propo-

nents of diverging therapies often end up highlighting
the strengths of their own preferred therapy and
attacking the others on their weaknesses.

Over the past two decades clinical researchers have
been called in to objectify which therapy produces
the best effect. More often than not, however, these

researchers also compare diverging therapies in terms
of general oppositions. Particularly in stroke rehab-
ilitation, competing movement therapies have been
compared as if they were closed packages (5–8).
Nowadays more and more professionals are starting
to question the value of effectiveness research in
which the relationships between the therapies com-
pared are so vaguely de�ned (9–14). According to
these authors, effectiveness research is not just a
matter of methodological and statistical expertise,
but requires a detailed understanding of the content
and assumed working mechanisms of the therapies
scrutinized.

It has been argued that physiotherapy should map
out its content and articulate the differences and
similarities between competing therapies in a uni-
form, unequivocal professional language. Rose (15),
for instance, wrote in 1986 that common terms such
as movement dysfunction, muscle imbalance, weak-
ness and spasticity must be clari�ed and opera-
tionally de�ned before the content of therapies can
be exposed and systematically described. Contempo-
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rary experts seek alliance with internationally ac-
cepted health classi�cations, such as the International
Classi�cation of Impairments, Activities and Handi-
caps (ICIDH2) and attempt to adjust these to the
speci�c requirements of physiotherapy (16,17).
Heerkens et al. (16), for instance, expected that the
use of such a uniform language ‘‘facilitates develop-
ments, for example, in the areas of registration
(record-keeping), treatment protocols, and research
into the effects of physical therapy interventions’’ (p.
431).

In this article I will introduce an alternative ap-
proach for mapping out the contents of movement
therapies, one that is more or less at odds with the
establishment of a uniform professional language.
Rather than trying to capture the relations between
diverging therapies in a single, so-believed ‘‘neutral’’
language, their competing knowledge claims and re-
lated practices will be analysed as if these were
described in different languages, each ordering thera-
peutic reality in their own speci�c way. To demon-
strate this discourse analytical approach, the example
of two seemingly opposite views on the treatment of
patients with spastic hemiplegia, namely Brunnstrom
(18) and Bobath’s view (19), will be used, but �rst a
brief account of the background of discourse analysis
will be presented.

DISCOURSE ANALYSIS
There is a traditional trend in analytical work
whereby the content of texts is interpreted with the
purpose of detecting the ‘‘real’’ message of the
writer. According to this tradition I could, in the new
millennium, argue with the defenders or critics of
Bobath and Brunnstrom therapies about what these
authors exactly meant by their statements about
movement therapy for stroke patients in the 1970s.
But I have no desire to join in an argument about
what Bobath and Brunnstrom did or did not really
say in their textbooks. In addition I do not intend to
spend time assessing the value of their statements.
Instead I will begin my analytical work by placing
the questions concerning the ‘‘real’’ meaning and
‘‘validity’’ of their statements in parentheses. In do-
ing so I am following another trend in textual analy-
sis set by theorists of science and medicine who
regard texts as having a life of their own (20–25). In

this tradition, the ‘‘real’’ meaning of a text is recog-
nized as an illusory or at least as an in�nitely renego-
tiable concept (21).

In abandoning the notion of writers of texts as
central ‘‘meaning makers’’ I adopt the notion of
decentred subject as elaborated by the French
philosopher Foucault.1 In his ‘‘discourse’’ analyses of
medicine he did not attempt to understand the mean-
ing of a statement by focusing on ‘‘the treasure of
intentions that it might contain, revealing and con-
cealing, but by the difference that articulates it upon
the other real or possible statements, which are con-
temporary to it or to which it is opposed in the linear
series of times’’ (20, p. xvvii). A discourse can be
articulated as a system of linguistic and material
entities mutually informing and performing on each
other (23). Like Foucault I make no attempt to
understand statements (for instance, those of Bobath)
on the basis of the wealth of intentions they contain,
but rather on the basis of the difference with other
possible statements of the same subject matter (for
instance those of Brunnstrom). That is, I shall com-
pare the content of Bobath and Brunnstrom’s text-
books as different discourses, each ordering the
movement problems of stroke patients, the therapeu-
tic techniques, the desired outcomes and accompany-
ing rationales in a particular way. Thus, rather than
trying to understand key words in neurological phys-
iotherapy from a referent’s point of view, I attempt
to explore them by analysing how they are both
similar to, and different from, key words in other
statements about the same subject matter. Here I will
show how such a comparative, discourse analytical
approach may clarify disagreements in neurological
physiotherapy without using predetermined opera-
tional de�nitions of terminology. This means that we
have to begin with uncertainty, and little by little
attempt to understand how terms and techniques,
words and things, de�ne one another within particu-
lar discourses, in this case the Brunnstrom and Bo-
bath ‘‘discourses’’.2

THE CONTENT OF THE
BRUNSTROM / BOBATH CONTROVERSY
The content of Bobath and Brunnstrom’s textbooks
will be compared as different discourses by: (i) trac-
ing their adversaries; (ii) focusing on the key terms in
which the competing treatment views are formu-

24



Advances in Physiotherapy 4 (2002) DIVERSITY IN NEUROLOGICAL PHYSIOTHERAPY

lated; (iii) unravelling the intertwinement of terms
and techniques; and (iv) exploring the different ways
scienti�c principles �nd a place in, and give shape to,
the content of both therapies.

Strength is a poor criterion
Like many innovations, new movement therapies do
not appear out of the blue. More often than not they
come into being as a reaction to limitations of previ-
ous endeavours to counter particular problems. Trac-
ing these adversaries and analysing the arguments
advanced for or against them is a way of opening up
the content of therapies. In both Brunnstrom and
Bobath’s textbooks traces of arguments with their
predecessors can be found, and it is with some of
these arguments we begin this discourse analysis.

Brunnstrom. ‘‘This book is the outcome of a special
interest in patients with neuromuscular disorders,
which dates from World War II. After the war, the
large number of stroke patients encountered in reha-
bilitation clinics prompted me to turn my attention
particularly to the problems of patients with hemi-
plegia who seemed to respond poorly to conven-
tional techniques’’. In these two sentences taken from
the preface to her textbook Movement Therapy in
Hemiplegia: a Neurophysiological Approach (18),
Signe Brunnstrom describes her motives for develop-
ing a new therapy for patients with hemiplegia. But it
is not the intention here to explore further her mo-
tives and intentions – for example by attempting to
answer the question why this Swedish educated ther-
apist went to America and decided to combine her
therapeutic work with research activities. Rather we
will explore in more detail the content of her sen-
tences by focusing on such questions as ‘‘which
training techniques are conventional according to
her?’’ and ‘‘why does she label them as poor and
conventional?’’

Chapter 1 of her book contains an answer. There
we encounter a conventional type of training that is
conceived of as being ‘‘poor’’ for training patients
with hemiplegia. In Brunnstrom’s words: ‘‘patients
with hemiparesis did not respond very well to ‘mus-
cle re-education’ as employed by physical therapists
in the training of patients with lower motor neuron
lesions’’ (18, p. 22). She does not explain, however,

what muscle re-education implies; she does no more
than indicate that it is applied in the training of
patients with lower motor neuron lesions, and we
know that hemiplegia is usually the result of lesions
in the upper motor neuron.

In chapter 2 Brunnstrom returns to this issue by
explaining why muscle tests – originally devised by
Dr R. W. Lovet to assess progress in post-poliomyeli-
tis patients – are poor tests for assessing progress in
patients with hemiplegia. The testing criterion of the
well-known muscle test is strength as measured by
the patient’s ability to perform individual joint move-
ments with gravity eliminated, against gravity, and
against gravity and added resistance. Brunnstrom
articulates, however, that: ‘‘In hemiplegia individual
joint movements cannot be performed as long as
spasticity is present; therefore movement patterns,
not individual joint movements, must be tested’’ (18,
p. 35). Clinical experience also indicates that
strength might vary a great deal according to numer-
ous circumstances, such as the lying, sitting or stand-
ing position of the patient with spastic hemiplegia
and the position of limb segments with respect to
each other. According to Brunnstrom, strength per

se, therefore, cannot be used as a testing criterion for
patients with hemiplegia. Instead it should be based
on the typical recovery stages of these patients, as
described by the neurologist, Twitchel (28).

Let us now return to our questions. Which training
is insuf�cient, according to Brunnstrom, for the treat-
ment of patients with hemiplegia? The answer is the
muscle re-education techniques employed for the
treatment of the movement problems of post-
poliomyelitis patients. And why are they insuf�cient
for training patients with hemiplegia? Because they
focus their attention on individual joint movements,
and experience tells us that individual joint movements
cannot be performed as long as spasticity is present
in hemiplegic patients. Furthermore muscle re-educa-
tion makes use of muscle strength for assessing pro-
gress, but the strength of individual muscle groups
cannot be reliably tested in patients with spastic
hemiplegia. Assessment and treatment of patients
with spastic hemiplegia should therefore concentrate
on movement patterns, which manifest themselves
during the typical recovery stages of these patients.
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Bobath. In the post-war years the physiotherapist
Berta Bobath, supported by her neurologist husband
Karl Bobath, also developed a movement therapy for
patients with lesions of the upper neuron. It has been
said that it was in the same period that they began a
new life in Britain. But in this case too I will not go
into the personal circumstances and historical forces
that made the Bobaths decide to leave the European
continent to go overseas and develop a movement
therapy for patients with central neurological disor-
ders. Instead I will concentrate on the content of
Bobath’s textbook, entitled Adult Hemiplegia: Eval -
uation and Treatment (19,29), looking for state-
ments in which she relates her new therapy to that of
conventional therapy. One conventional therapy,
which she labels as ‘‘the concept and assessment of
muscle power’’ (19, p. 18), resembles muscle educa-
tion therapy as articulated in Brunnstrom’s book.3

Bobath argues – as does Brunnstrom – that: ‘‘The
testing of muscle power of individual muscles, such
as done in poliomyelitis and other conditions of
muscle weakness, is unreliable for hemiplegic pa-
tients’’ (19, p. 18). Weak muscles of patients with
spastic hemiplegia may be capable of contracting
strongly when participating in a mass �exion or
extension movement pattern, but at the same time
may be incapable of generating strength in move-
ments that deviate from these spastic patterns. Ac-
cording to Bobath: it is the counteraction of spastic
antagonists rather than the disuse atrophy that
should be held responsible for the weakness of the
hemiplegic muscles. ‘‘Atrophy of muscles through
inactivity can develop very quickly in traumatic and
in some orthopaedic conditions, especially after long-
term immobilization in casts and braces. It is rare in
cases of spasticity where the peripheral nerve supply
is intact and circulation to muscles not interfered
with’’ (19, p. 19). For these reasons, she considers
the weakness of muscles in hemiplegia and the need
for strengthening exercises as a problem secondary to
that of abnormal co-ordination in postural control
and movement. The patient’s primary problem is
‘‘not a lack of muscle power on the affected side, but
the inability to direct the nervous impulses to his
muscles in the many varied ways and in the different
combinations of patterns used by a person with an
intact central nervous system’’ (19, p. 59). The effort

involved in strengthening muscles reinforces the few
abnormal postural patterns of �exor and extensor
spasticity, which leads to a static function at the
expense of dynamic control.

So which conventional training is, according to
Bobath, insuf�cient for treatment of patients with
hemiplegia? The answer is the heavy resistance exer-
cises employed to counter reduction of muscle vol-
ume in the weakened muscles of post-poliomyelitis
patients and patients with orthopaedic conditions.
And why are they regarded as contra-productive in
patients with spastic hemiplegia? Because the effort
used only adds to the dominance of the abnormal
patterns of �exor and extensor spasticity, and thus
prevents patients from employing more normal
movements. Thus also Bobath states in her textbooks
that therapists should understand hemiplegic pa-
tients’ movement behaviour in terms of movement
patterns rather than in terms of muscle strength.

Spasticity is not the issue
Bobath and Brunnstrom thus developed their move-
ment therapies as a reaction to limitations of conven-
tional muscle strengthening exercises. However, they
not only had an enemy in common: they were also
each other’s adversaries. Although both authors kept
patterns of movement in mind rather than localized
muscles when assessing the movement problems of
patients with spastic hemiplegia, they dealt with the
patterns in two contradictory ways. In public debates
this contradiction is often articulated in the trade-off
‘‘discouraging’’ vs. ‘‘encouraging spasticity’’. Here
we will try to gain a deeper insight into this contro-
versy by focusing on the key terms and exploring
how they are both similar to and different from one
another. Thus we will not concentrate �rst and fore-
most on the con�icting statements themselves but
more on their constituent elements. In doing so we
dissociate ourselves from the idea that in order to
clarify the dispute key terms must have a clear mean-
ing set in advance.

‘‘Spasticity’’. ‘‘Heavy resistance exercise (31), irradia-
tion (32), and the use of associated reactions and
mass synergies (33) may be useful means of strength-
ening weak and unresponsive muscles, but should be
avoided in the case of patients with upper motor
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neuron lesions, i.e. in whom tonic re�exes are disin-
hibited and dominant to the total, or almost total,
exclusion of every other pattern of co-ordination of
posture and movement’’ (19, p. 60). In this quotation
Bobath articulates the harmful consequences of
strengthening exercises for patients with hemiplegia
at one and same time with those of Brunnstrom’s
therapy. Both conventional muscle strengthening in
the form of heavy resistance exercises and the use of
‘‘associated reactions’’ and ‘‘mass synergies’’ should
be regarded as counter-productive in the treatment of
patients with spasticity, as they would only ‘‘rein-
force the few existing abnormally increased tonic
re�exes and, with that, spasticity’’ (19, p. 60).

Does the above imply that although Brunnstrom
focuses her training of patients with hemiplegia on
movement patterns rather than on individual mus-
cles, she ignores the harmful consequences of spastic-
ity? We might be led to believe so, especially when
we read the arguments Brunnstrom advances against
the Bobath therapy. ‘‘According to these views, the
patient must not be allowed to use the basic limb
synergies of �exion and extension, nor must the
effect of tonic neck re�exes and other attitudinal
re�exes be evoked to facilitate or inhibit movement,
but attempts must be made from the beginning to
develop normal responses. The author has come to
the opposite conclusion, namely, that during the
early recovery stages the hemiplegic patient should
be aided and encouraged to gain control of the basic
limb synergies, and that for such purposes selected
afferent stimuli of proprioceptive and exteroceptive
origin are justi�ed and advantageous ’’ (18, pp. 3–4).

At �rst glance the ‘‘discouraging’’ vs. ‘‘encourag-
ing’’ spasticity con�ict might be appropriate when
characterising the dispute. But when we consult the
manuals of both therapies, and focus on the term
‘‘spasticity’’ to see what they have to say about it, it
becomes clear that the contrast between the two
approaches does not exactly correspond to the na-
ture of the con�ict. Although it is true that Bobath
urges therapists to prevent ‘‘spasticity’’ by ‘‘special
techniques of handling the patient, techniques which
counteract the abnormal patterns of tonic re�ex-ac-
tivity’’ (19, p. 60), Brunnstrom’s conclusion is not
diametrically opposed to Bobath. On the contrary:
her manual also contains bits of text advising thera-

pists to prevent and inhibit spasticity. She indicates,
for example, that attention should be paid to the
patient’s bed posture by placing the hemiplegic limbs
in the most favourable positions, i.e. ‘‘without inter-
ference by spastic muscles’’ (18, p. 57). The �exed
hip-knee position is recommended, as it should have
‘‘an inhibitory effect on the extensor muscle of knee
and ankle, thus counteracting the development of
excessive uncontrolled tension in these muscles, a
tension that would prove to hinder ambulation’’ (18,
p. 58).

‘‘Basic limb synergies’’. But if there is no real dis-
agreement about the approach to ‘‘spasticity’’, what
exactly is going on? To answer this question we not
only have to examine the statements made about
spasticity, but we also need to subject the term
‘‘spasticity’’ itself to careful examination by relating
it to other key terms in the argument. It so happens
that in both the books in question the term ‘‘spastic-
ity’’ only partially has the same meaning. Where
Bobath only uses the term ‘‘spastic’’ to qualify the
nature of the movement patterns so typical for the
movement repertoire of patients with hemiplegia,
Brunnstrom uses two terms – ‘‘spasticity’’ and ‘‘ba-
sic limb synergy’’. This implies that before an answer
can be given to the question of whether ‘‘spasticity’’
is a desirable or undesirable phenomenon in training
of patients with hemiplegia we have to be clear about
the sort of ‘‘spasticity’’ we are talking about.

In Bobath’s language the answer is brief: she em-
phasizes that ‘‘spasticity is not con�ned to any one
muscle or muscle group but is co-ordinated in de�n-
ite synergetic patterns’’ (19, p. 60). Moreover she
believes that more normal co-ordination cannot be
obtained in patients with spastic hemiplegia, ‘‘as long
as released tonic re�exes are active, evidenced by the
abnormal postural patterns of extensor and �exor
spasticity’’ (19, p. 60). The reason is that the spastic
patterns result in exaggerated static function at the
expense of dynamic postural control. Bobath tries to
prevent this �xation in a few abnormal patterns of
posture and movement by means of inhibition tech-
niques. More normal movement patterns can then be
facilitated. To put it brie�y, Bobath regards the
de�nite ‘‘patterns of �exion and extension spasticity’’
as undesirable phenomena in the training of patients
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with hemiplegia, as their dominance stops the pa-
tients from employing more varied movement
combinations.

More words are required in Brunnstrom’s lan-
guage, as she draws a distinction between ‘‘spastic-
ity’’ and ‘‘basic limb synergy’’. ‘‘Spasticity’’ is
described as ‘‘an excessive form of tension in mus-
cles’’ in her texts and is thus regarded as an isolated
characteristic of muscles. The ‘‘basic limb synergies
of �exion and extension’’, on the other hand, are
articulated in terms of mass �exion and extension
patterns of movement (see quotation from
Brunnstrom’s text at the beginning of this section).
Further analysis reveals that it is the ‘‘spasticity’’ –
the excessive form of tension in muscles – that
should be discouraged in the Brunnstrom therapy
(for instance, with the help of speci�c postures in
bed), and the ‘‘basic limb synergies of �exion and
extension’’ that should be encouraged in early
training.

This implies that neither ‘‘spasticity’’ in
Brunnstrom’s meaning of the word nor the ‘‘spastic
patterns’’ in Bobath’s de�nition are really the issue in
this controversy. It is merely that Brunnstrom and
Bobath disagree about how the basic limb synergies
should be dealt with. Should they be discouraged or
encouraged? Brunnstrom argues as follows: ‘‘Far
from preventing further improvement, the synergies
appear to constitute a necessary intermediate stage
for further recovery’’ (18, p. 4). This ‘‘necessary
intermediate stage’’ in which the basic limb synergies
are trained is, according to Bobath, counter-produc-
tive. Movement in terms of mass �exion and exten-
sion synergies should be prevented immediately
following the onset of hemiplegia, because they will
reinforce the spastic patterns of posture and move-
ment and thus counteract improvement in function.

Unlearning mass synergies
In the hope of coming across terms which will enable
us to describe the con�ict more accurately let us now
look more closely at what Brunnstrom refers to as
the ‘‘intermediate stage’’ by focusing on the tech-
niques that she developed in order to train the basic
limb synergies. In so doing we also assume that
words and techniques mutually inform one another
within a particular discourse.

‘‘Selected afferent stimuli’’. Brunnstrom indicates
that during this intermediate stage therapists have to
assist hemiplegic patients in achieving mastery over
their basic limb synergies – and to that end all kinds
of techniques are justi�ed. According to Brunnstrom
the ‘‘intermediate stage’’ covers the period following
the onset of hemiplegia, when the originally �accid
condition comes to an end (stage 1) and spasticity
begins to develop (stage 2), and then reaches its
height (stage 3). In stage 1, therapists have to evoke
the basic limb synergies in the hemiplegic side by
applying selected resistance exercises to the non-
hemiplegic side. The patient is, for instance, asked to
bend his ‘‘sound’’ arm against resistance employed
by the physiotherapist, as a consequence of which a
mass �exion synergy has to emerge in the �accid
arm. Therapists can also make use of the facilitatory
effect of tonic neck re�exes to evoke a �exion or
extension synergy in the upper limb, such as the
asymmetric tonic neck re�ex, by asking the patient to
turn his head in a forceful way towards or away
from the hemiplegic side. This means that whereas in
conventional training muscle-strengthening resis-
tances were applied against individual joint
movements in the hemiplegic side, Brunnstrom rec-
ommends that therapists apply selected resistance
against joint movements of the patient’s non-hemi-
plegic side.

During this �rst stage of recovery therapists are
thus urged to evoke basic limb synergies in a re�ex-
ive manner. This means that patients carry out the
synergies without any intrusion on the part of their
own will. In this �rst stage the patient can be com-
pared to a puppet, obliged to react to certain stimuli.
However, a patient differs from a puppet in that at a
later stage he can apply himself consciously to the
movement. Instead of letting this stereotypical move-
ment simply happen, he can – albeit with the help of
certain stimuli – perform an intentional movement.
He can imagine that a free reaction is involved. And
this is what is stimulated in the second stage of
recovery. To quote Brunnstrom: ‘‘Semivoluntary
movements may then materialize from an interaction
of re�ex and voluntary impulses, and the patient
experiences the sensation and satisfaction that ac-
companies a voluntary muscular contraction’’ (18, p.
8). However, it is not possible to speak of a volun-
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tary movement in Brunnstrom’s language until the
basic synergies can be initiated solely through the
patient’s will. It is then that the patient has reached
the third stage of recovery.

Brunnstrom refers to these �rst three recovery
stages as ‘‘intermediate’’, because once patients have
gained control over the basic limb synergies thera-
pists have to assist them in effecting movement com-
binations which deviate from the gross limb
synergies. ‘‘When a patient progresses beyond stage
three, spasticity begins to decrease, and some move-
ment combinations that deviate from the basic limb
synergies become available’’ (18, p. 45). Patients are,
for instance, trained to deviate from the path of the
�exor synergy by inhibiting strong shoulder compo-
nents such as abduction. The instruction can be that
the patient has to bring his hand to his mouth while
pressing his elbow �rmly to the side of his body. In
addition, other �exor activities should be trained
such as hand to chin, hand to ear, hand to opposite
elbow, and so on.

Thus during the earliest stages of recovery, the
basic limb synergies are, as far as Brunnstrom is
concerned, desirable movements that should be stim-
ulated. In the �nal stages, however, therapists have
to assist patients in ridding themselves of the domi-
nance of these synergies over their movement perfor-
mance by inhibiting strong components of the limb
synergies and facilitating movement combinations
that deviate from these overall patterns. On the other
hand, immediately following the onset of hemiplegia,
Bobath applies re�ex-inhibiting movements in an
attempt to prevent patients getting use to what are,
in her opinion, limited patterns of movement and
posture. The movements must not only inhibit ab-
normal re�ex activity but also facilitate normal auto-
matic and voluntary movement. Thus, it is not so
much that Brunnstrom and Bobath’s therapies are
completely opposed, but that the contradictory rec-
ommendations for treatment refer primarily to what
Brunnstrom calls the early recovery stages.

‘‘Association reaction’’ and ‘‘association movement’’.
Brunnstrom labels the basic limb synergies that are
re�exively evoked in the patient’s hemiplegic side in
the early recovery stages as ‘‘association reactions’’.
In Bobath’s book there are also passages discussing

the phenomenon of ‘‘association reaction’’. Both au-
thors refer to Walshe’s de�nition (34): this describes
association reactions as tonic re�exes, ‘‘i.e. released
postural reactions in muscles deprived of voluntary
control’’ (18, p. 24; 19, p. 8). The only difference is
that as far as Bobath is concerned all such reactions
are undesirable as they ‘‘produce a widespread in-
crease of spasticity throughout the affected side,
which issues in an accentuation of the hemiplegic
attitude’’ (19, p. 9), whereas as far as Brunnstrom is
concerned they are desirable in early training. Could
it be that in the term ‘‘association reaction’’ we have
found a term suitable as an aid to describing the
con�ict in question?

At �rst glance it might seem that an ‘‘association
reaction’’ means the same in both languages. But this
is not the case. In fact the term derives its meaning
from the term ‘‘association movement’’. In their
work both Brunnstrom and Bobath once again refer
to different phenomena when they speak of an ‘‘asso-
ciation movement’’. In Brunnstrom’s work an ‘‘asso-
ciation movement’’ refers to the same basic limb
synergies as an association reaction does, except for
the fact that an ‘‘association movement’’ involves the
human will while an association reaction does not. In
other words, Brunnstrom distinguishes an ‘‘associa-
tion movement’’ from an ‘‘association reaction’’
along the voluntary:involuntary axis. The following
quotation says it all: ‘‘As long as the limb synergies
are dominant, voluntary and associated movements
are likely to have identical shapes, and both are
manifestations of primitive movement patterns’’ (18,
p. 8).

By way of contrast, in Bobath’s writings an associ-
ation reaction is distinguished from association
movement in order to indicate that the former is an
abnormal phenomenon and the latter normal. Bo-
bath writes in this context that ‘‘associated move-
ments are normal and well co-ordinated’’ (18, p. 8).
It so happens that an ‘‘association movement’’ can be
observed in healthy young children and adults and
also on the hemiplegic patient’s unaffected side when
new or dif�cult tasks are being learnt. An ‘‘associa-
tion reaction’’, however, manifests itself in hemi-
plegic patients’’ affected side when they make
voluntary forceful movements in other parts of the
body. To prevent the manifestation of association
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reactions patients should not use any part of their
body with excessive effort, according to Bobath.

A common de�nition of the term ‘‘association
reaction’’, therefore, does not help us in clarifying
the Brunnstrom:Bobath controversy. Although the
difference between Brunnstrom and Bobath does not
stem from the fact that they both use the term
‘‘association reaction’’ to designate different move-
ments, it appears that this term is linked up to – and
informed by – other phenomena and other sets of
events. Brunnstrom regards it as an element in the
chain of events necessary for recovery, which is why
she encourages association reactions and movements
by means of selected stimuli of exteroceptive and
proprioceptive origin. Bobath, on the other hand,
advocates prevention of them by exposing the patient
as little as possible to those stimuli that provoke
them, because they are abnormal and may thus coun-
teract recovery. However, the ‘‘associated move-
ments’’ in her meaning of the term need not to be
counteracted by the therapist since patients can stop
them at will.

But the fact that Bobath refuses to speak of recov-
ery of function in a hemiplegic patient who is learn-
ing �exion and extension synergies does not signify a
refusal to accept that Brunnstrom’s stimulation tech-
niques may help patients to encourage the limb syn-
ergies. On the contrary, experience shows that
synergies of this kind occur only too readily in
hemiplegia patients. What Bobath does object to is
the assumption that movement in the form of basic
synergies is a sine qua non of further improvement.
In Bobath’s view the stimulation of basic limb syner-
gies is the very thing that prevents further improve-
ment. The crucial question, therefore, is not whether
patients with hemiplegia can learn to make the
stereotypical �exion and extension movements on
their own, but rather to what extent they can unlearn
them once they have made themselves familiar with
moving in these synergies.

Different motor and developmental theories
Thus far we have shown how different ways of
talking and writing about the movement problems of
patients with hemiplegia are related to the different
actions being undertaken. However, it is not only
words and techniques that interde�ne one another in

a discourse; theories can also play this type of in-
forming role. Identifying the theoretical notions and
unravelling how they co-constitute the languages un-
der examination may also be helpful in clarifying the
dispute. Here we will explore and compare the dif-
ferent ways in which several theoretical notions co-
construct the content of the Brunnstrom and the
Bobath discourse. In doing so we take theories, just
like techniques, as one of the ordering elements
within a discourse.

An ontogenetic theory. In both Bobath and
Brunnstrom’s textbooks there are many passages in
which an inherent theory about a hierarchical orga-
nization of the nervous system is present. This type
of theory assumes that higher centres are normally in
command of lower centres, which in turn control
primitive and more automatic behaviour (35). Le-
sions in the brain, such as those following a stroke,
prevent the higher cortical centres from controlling
centres on a lower level. As a result the lower level
movements occur in a released exaggerated form.
Bobath, for example, argues along such lines when
she explains the cause of spasticity: ‘‘Spasticity is
caused by the release of an abnormal postural re�ex
mechanism which results in exaggerated static func-
tion at the expense of dynamic postural control’’ (19,
p. 13). And Brunnstrom adopts a similar line by
arguing that: ‘‘When the in�uence of higher centres is
temporarily or permanently interfered with, normal
re�exes become exaggerated and so-called pathologi-
cal re�exes appear’’ (18, p. 3).

But if it is true that a hierarchical theory of motor
control forms the basis of the Bobath as well as the
Brunnstrom therapy, as it has so often been articu-
lated (35–39), how can we then explain their con-
�icting treatment recommendations? In other words,
how can we explain that Bobath wants us to sup-
press the exaggerated spastic patterns right from the
start and Brunnstrom recommends that we evoke the
basic limb synergies in early training? Closer exami-
nation reveals that both textbooks not only have a
hierarchical theory of the nervous system in common
but also contain diverging theoretical notions of mo-
tor development and motor learning. And it is these
latter notions which appear to be partially responsi-
ble for the con�icting treatment recommendations.
Let me illustrate this.
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In her writings Bobath indicates that a ‘‘normal
postural re�ex mechanism’’ – which consists of a
great many and widely varying automatic move-
ments such as righting reactions and equilibrium
reactions – forms the necessary background for nor-
mal movements and functional skills. Such a postural
re�ex mechanism, which gradually develops ‘‘with
the maturation of the infantile brain’’ (19, p. 3), is
essential in the building up of motor patterns for
adult life. Knowledge of normal motor development
in infancy is therefore useful for understanding the
exaggerated pathological patterns of posture and
movement in adults with hemiplegia. ‘‘Instead of a
normal postural tone we �nd spasticity; instead of
normal reciprocal innervation we �nd exaggerated
co-contraction; and instead of normal co-ordination
of righting, equilibrium, and other protective reac-
tions such as protective extension of the arm against
falling, we �nd a few static and stereotyped postural
patterns’’ (19, p. 7). This pathological postural re�ex
mechanism should be counteracted right from the
onset of hemiplegia, according to Bobath.

Inspired by Magnus’s ‘‘shunting rule’’ (40,41) Bo-
bath attempted to inhibit ‘‘the out�ow of excitation
into the established ‘shunts’, i.e. synaptic chains of
the spastic patterns’’ (19, p. 15), by changing the
relative positions of parts of the body and limbs
when handling the patient. By seizing upon these
so-called ‘‘key points of control’’ therapists should
teach hemiplegic patients to avoid falling into spastic
patterns, break them up and re-synthesize them in
different combinations for functional use. Thus it is
believed that the established shunts (or synaptic
chains of spastic patterns) can be redirected ‘‘into
channels of the higher integrated patterns of more
normal movement co-ordination’’ (19, p. 15). So
Bobath’s hierarchical theory of motor control ap-
pears to be linked to an ontogenetic theory of motor
development and a ‘‘shunting’’ theory of motor
learning.

A phylogenetic theory. By way of contrast,
Brunnstrom indicates that the so-called pathological
re�exes were present during a certain phylogenetic
period and may therefore be considered ‘‘normal’’
when, in spastic hemiplegia, that portion of the
central nervous system which regulates motor re-

sponses has reverted to an earlier developmental
stage. In�uenced by work of the neurologist Hugh-
lings Jackson (42), she suggests that although neuro-
physiologists of today may not in every respect
subscribe to Jackson’s ideas, his theoretical notions
nevertheless give a rather elementary explanation of
the neuropathology of patients with lesions in the
upper motor neuron. Jackson’s explanation is that
the nervous system of patients with brain damage
reverts to a lower level of evolution, which is why
they perform mainly automatic movements, which
allows for very few combined movements. ‘‘A disso-
lution of the nervous system, which may be ex-
pressed as evolution in reverse, has taken place’’ (18,
p. 8). The basic limb synergies are therefore seen as
‘‘primitive spinal cord patterns which have been re-
tained throughout the evolutionary process’’ (18, p.
3). While in normal man these primitive movement
patterns are modi�ed through the higher centres in a
multitude of ways, they retain their primitive stereo-
typed character in patients following a stroke.

In line with this theory of motor development
informed by phylogenesis, Brunnstrom takes motor
learning as a process that runs from primitive to
more developed, i.e. the patient has �rst to master
the primitive stage before being capable of attaining
a higher level. Damage to the brain has caused the
patient to regress to a primitive stage of development
and (s)he has again to go through the whole process
of development in order to achieve recovery. Control
over the basic limb synergies is, therefore, seen as a
necessary interim stage on the road to recovery and
motor learning as a matter of superimposing devel-
oped movement patterns on primitive ones.

But it is not only the phylogenetic approach that
informs Brunnstrom’s discourse: she also collected
data based on empirical observation of the patients’
natural recovery process, data which supported the
notion that recovery takes a path characterized ini-
tially by overwhelming dominance on the part of the
basic synergies followed by a reduction of their in�u-
ence and �nally independence from them (35,43). In
theory Brunnstrom assumes that despite the fact that
‘‘spasticity’’ occurs sooner or later in hemiplegic
patients, it remains a temporary problem, i.e. it
increases during the early recovery stages and de-
creases during the later ones. Patients following a
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stroke who have achieved the �nal recovery stages
are proof of this. However, practice taught her that
there are only a few patients who achieve a total
cure. Many remained stuck at one of the stages of
recovery, mainly patients with a particularly stub-
born form of spasticity. ‘‘Severely involved patients
may remain inde�nitely in a stage that allows for few
movement combinations only’’ (18, p. 8).

Thus Brunnstrom has a particular category of pa-
tients in mind when she seeks evidence for her treat-
ment view, namely those patients that have reached
the �nal three recovery stages. Does Bobath have a
similar category of stroke patients in mind for her
treatment recommendations? It does not seem so, for
Bobath tends to �nd support for her treatment
largely as a result of experience with patients whose
recovery came to a halt. ‘‘It has even be found
possible to improve gait and balance, and the use of
the arm, in many patients with longstanding residual
hemiplegia, though function of the hand has been
found possible only in those patients who had no, or
little sensory de�cit’’ (19, p. 59). Experience with
long-standing residual hemiplegia revealed the exis-
tence of the unsuspected and untapped potential in
patients affected sides, which short-term compensa-
tory rehabilitation did not at all touch. Thus by
seizing on key points of control of the body of
patients who could make a few movement combina-
tions only, Bobath experienced that she could get
more normal activity out of their affected sides. That
is why she believes that quicker and better results can
be obtained if therapists train patients in the early
stages of recovery to avoid falling into de�nite pat-
terns of spasticity.

CONCLUSION
Comparing the languages used by both sides to de-
scribe their treatment views turns out to be an inter-
esting way of tracking down essential differences
between the two. An initial comparison between
Brunnstrom’s language and that used by Bobath
provided us with some information. The key terms
used in each language turned out not to correspond
completely, which led to different lines of separation
being drawn between the phenomena. A second com-
parison in which the techniques were taken into
account also showed that in both languages the

words are related one to another in a different way.
And a third attempt – in which different theoretical
notions were the focus of attention – showed that
both languages are informed by diverging theories of
motor development and motor learning, and also by
different subgroups of patients.

Now I will focus attention on a fourth interesting
difference in which both therapies under scrutiny
divide up their therapeutic reality: Brunnstrom em-
ploys the distinction between ‘‘primitive’’ and ‘‘de-
veloped’’ in order to classify the abnormal movement
behaviour of the hemiplegic side, while Bobath
speaks of a distinction between ‘‘pathological’’ and
‘‘normal’’. These two separate themes can, in one
way or another, be found in the three different
examples already discussed.

The �rst example is this: ‘‘spasticity’’ – or, better,
‘‘patterns of spasticity’’ – appears to be the core
concept in Bobath’s therapy, while in Brunnstrom’s
therapy the core concept is constituted by ‘‘the basic
limb synergies of �exion and extension’’. ‘‘Spastic-
ity’’ has a negative connotation in the Bobath dis-
course. Its manifestation in de�nite �exion and
extension patterns of posture and movement is seen
as pathological, something that has to be counter-
acted using inhibition techniques before more normal
movement patterns can be facilitated. Conversely, in
the Brunnstrom discourse the core concept ‘‘basic
limb synergy’’ has a positive connotation: the basic
synergies of �exion and extension have to be encour-
aged with the help of stimulation techniques because
they are seen as primitive movement patterns that
�rst have to be brought to full maturity before the
patient is capable of making more developed
movements.

The second example, which has to do with the
dichotomy between ‘‘association reaction’’ and ‘‘as-
sociation movement’’, brings the different modes of
ordering more explicitly into the spotlight. In
Brunnstrom’s discourse both ‘‘association reactions’’
and ‘‘association movements’’ occur in a stroke pa-
tient’s hemiplegic side. The difference is that an
‘‘association reaction’’ is involuntary or re�exive
in character and is therefore regarded as a more
primitive movement than a voluntarily initiated –
thus more developed – ‘‘association movement’’.
Bobath, by way of contrast, quali�es an ‘‘association
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reaction’’ as a pathological phenomenon in the pa-
tient’s movement behaviour and, in turn, an ‘‘associ-
ation movement’’ as a normal phenomenon that
occurs in healthy subjects and on the non-hemiplegic
side of subjects following stroke. This implies that
although whenever either Bobath or Brunnstrom uses
the term ‘‘association reaction’’, they may be refer-
ring to the same movement, the term itself is part of
two different stories and two different sets of events.

A third example of such an attempt at creating
order can be found in their informing theories.
Brunnstrom supports the view that treatment should
imitate ‘‘evolution in reverse’’, by superimposing de-
veloped motor behaviour on primitive behaviour,
whereas Bobath urges therapists to bypass this inter-
mediate stage by suppressing the pathological spastic
patterns and training normal patterns immediately
after the onset of hemiplegia.

DISCUSSION
By taking as a mode of entry into this study the
vocabularies used by Brunnstrom and Bobath to
describe their preferred movement therapies for pa-
tients with stroke-induced hemiplegia, we have ob-
tained greater insight into the controversy
surrounding the two authors’ methods. On the sur-
face it seems as if the con�ict is all about diametri-
cally opposed treatment views. This analysis has
shown that it is not so much the treatments that are
completely opposed but that the contradictory rec-
ommendations for treatment refer only to what
Brunnstrom calls the early recovery stages. In fact,
Brunnstrom believes that one can speak of recovery
of movement if a patient can master the primitive
limb synergies, while for Bobath there is no question
of recovery unless a patient can make movements
that deviate from the primitive mass �exion and
extension synergies.

This analysis also indicates that it is not the hierar-
chical theory of motor control that should be held
responsible for the con�icting treatment recommen-
dations but rather their diverging learning theories.
This means that Brunnstrom and Bobath mainly
disagree on the question of whether or not adults
with hemiplegia are able to unlearn the mass �exion
and extension synergies of the limbs once they have
been trained to use them. And the realization that

Brunnstrom developed her movement therapy largely
on the basis of experience gained with patients who
recovered spontaneously, while Bobath mainly took
as her examples the patients whose spontaneous
recovery came to a halt, means that recommenda-
tions for treatment made by either party may be
effective for different categories of hemiplegic
patients.

These insights may help effectiveness researchers
to articulate a clear theory about the differences in
outcome that might be expected when a Brunnstrom
therapy is compared with a Bobath therapy (44). The
choice can then be made for outcome measures and
criteria of inclusion and exclusion that are tailored to
speci�c therapeutic points of contention. In addition
these insights may help practising therapists to en-
hance professional communication, i.e. not by ap-
pealing to a standardized language outside this very
practice itself (such as in international health care
classi�cations) but by identifying and specifying cru-
cial differences between languages within this very
practice. For example, many key terms employed in
Brunnstrom’s and Bobath’s textbooks to articulate
their disagreements may appear to be the same but
they are, in fact, assigned a wholly or partially
different meaning and they also form part of radi-
cally different classi�cations. Standard classi�cations
such as the ICIDH may easily skip over everything
that is shown to be different between both therapies
and would therefore be more likely to obscure rather
than clear up the controversy.

I hope to have demonstrated that by unravelling
the tangles of vocabularies, techniques, goals and
theoretical notions within competing therapies and
contrasting them, it is possible to cast a different
light on perceived diversity in physiotherapy practice
and research. This does, however, not imply that an
analytical approach of this kind will cause the prob-
lems that exist between various views on treatment
in physiotherapy to vanish. But at least it is possible
to formulate the problems in a different way, or to
propose alternative problems to those already en-
countered. With respect to the Brunnstrom:Bobath
controversy, for instance, instead of arguing about
spasticity or mass synergies, professionals can pass
on to a constructive discussion about the conse-
quences of ordering the treatable factors and treat-
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ment goals of movement therapy for patients with
hemiplegia in terms of primitive:developed and
pathological:normal. Participants could ask them-
selves to what extent and in what way the ordering
attempts involved can promote or hinder therapeutic
innovation on the part of stroke rehabilitation.

NOTES

1. In his philosophical work Foucault calls the cen-
tral position of the individual subject in Western
thinking into question. In doing so he challenges
the ideas of phenomenological and existentialistic
inspired philosophers (20,23,25).

2. See for content analyses of more contemporary
approaches to treatment of stroke patients
(26,27).

3. Bobath also voiced objections to other conven-
tional therapies, including the ‘‘method of com-
pensatory rehabilitation’’. See for a comparative
analysis of compensatory and facilitation ap-
proaches to treatment of stroke patients (30).
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