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INTRODUCTION

This chapter aims to explain the theoretical framework
underlying current practice in neurological physiotherapy
for adults with damage to the nervous system. The text
below will explain why theory and evidence-based practice
are important, clarify the role of the neurological phy-
siotherapist and discuss the key neurophysiological, motor
learning and behavioural principles that guide practice.
These guiding principles are derived from the theoretical
framework proposed by Lennon and Bassile (2009).

Why are theory and evidence-based
practice important?

Therapists need to subscribe to a theoretical framework
for intervention, as theory provides the explanation not
only for the behaviour of people following neurological
damage, but also for the actions and decisions of thera-
pists in clinical practice (Shephard, 1991). There are sev-
eral neurological treatment approaches that influence the
content, structure and aims of therapy. In the past thera-
pists may have implemented care based on their preferred
treatment approaches. However, to date there is no evi-
dence to suggest that one therapy approach is superior
to another (Kollen et al., 2009; Pollock et al., 2007). Ther-
apy delivered in practice is always composed of multiple
components tailored to suit each individual patient; there-
fore, research trials should aim to evaluate the active ingre-
dients or components within physiotherapy, as similarities
between approaches may actually outweigh their differ-
ences. In order to implement evidence-based practice,
therapists are expected to incorporate a wide range of stra-
tegies that are supported by the current evidence base into
their treatment programmes (Pollock et al., 2007).

There are many examples of specific training strategies
such as strength training or task-specific practice, which
are effective at improving movement and function (Van
Peppen et al., 2007 see www.cochrane.org for relevant sys-
tematic reviews). There are also many clinical guidelines
that provide a comprehensive review of all the available
evidence to date for multidisciplinary management of peo-
ple post-stroke (NCGS, 2008), with Parkinson’s disease
(Keus et al., 2006) and with multiple sclerosis (MS Society,
2008). These guidelines, developed by multidisciplinary
panels and subjected to peer review, and are based on the
best available evidence.
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Components selected within therapy sessions should be
evidence-based rather than based on therapist preference
for a specific treatment approach. However, it is also
important to realize that there are still many key areas of
clinical practice with no evidence or conflicting evidence;
therefore, therapists continue to rely on their clinical
reasoning skills to select treatment techniques appropriate
to the needs, wishes and goals of patients and their carers.
This is why evidence-based practice is defined as the inte-
gration of best evidence with clinical expertise and patient
values (Bernhardt & Legg, 2009).

Evidence-based guidelines rather than therapist prefer-
ence for any named therapy approach should serve as a
framework from which therapists should derive the most
effective treatment (Kollen et al., 2009). However, there
are many methodological shortcomings in the current evi-
dence base and further high-quality trials need to be con-
ducted (Kollen et al., 2009).

KEY POINTS

® Theory can explain therapist and patient behaviour in

relation to intervention.

® No single treatment approach has been shown to be

the best.

® Components selected within therapy sessions should

be evidence-based rather than based on therapist

preference for a specific treatment approach.

® Evidence-based practice involves three components:

evidence available, clinical judgement and service user

values.

® The components involved in physiotherapy

interventions need to be defined and evaluated.

® There are many methodological flaws in the current

evidence base; more research is essential.

Role of the physiotherapist

One of the key roles of the physiotherapist working in
neurology is to help the patient experience and relearn
optimal movement, and function in everyday life within
the constraints imposed by the disease process and pre-
senting impairments. Physiotherapists are not only inter-
ested in which functional activities patients can or
cannot perform, but also in how the patient moves (the
quality of movement) to execute these activities.

Physiotherapists help patients, their carers and the mul-
tidisciplinary team to identify potential for change follow-
ing damage to the nervous system. Physiotherapists
provide stimulus via movement to engage patient
response; physiotherapists make movement and activity
possible by using a variety of strategies such as therapeutic
handling, or elimination of gravity and activity in mid
range to elicit motor activity even when patients are

unable to demonstrate movement to command (Kilbride
& Cassidy, 2009).

The aims of neurological physiotherapy can be summed
up using the acronym RAMP for Recovery, Adaptation,
Maintenance and Prevention (see Figure 11.1).

Physiotherapy ideally aims to restore movement and
function in people with neurological pathology, but this
may not always be possible. Adaptation (compensation)
refers to the use of alternative movement strategies to
complete a task (Shumway-Cook & Woollacott, 2007,
pp. 152–153). Therapists focus on promoting compensa-
tory strategies that are necessary for function and dis-
couraging those that may be detrimental to the patient,
e.g. promoting musculoskeletal damage, such as knee
hyperextension (Edwards, 2002, p. 2). Interventions
aimed at recovery of function need to be emphasized
over compensation if the patient has the potential to
change. Maintenance of function is just as important as
recovery, and should be viewed as a positive achieve-
ment; several reviews have now confirmed that func-
tional ability can be maintained despite deteriorating
impairments in progressive neurological disease (Keus
et al., 2006). Physiotherapy also aims to prevent the
development of complications such as contracture,
swelling and disuse atrophy. There are different stages
in patient management, where these aims may have dif-
ferential priorities. Understanding the nature of the
pathology, and the prognosis for recovery in collabora-
tion with patients and care givers to establish desired
goals will help determine which of these aims should
be emphasized in physiotherapy.

AdaptRestore

Maintain

Movement

and function

Prevent

Figure 11.1 RAMP – aims of neurological
physiotherapy. (Reproduced from Lennon S, Bassile C.
Guiding Principles for neurological physiotherapy. In Lennon S,
Stokes M (eds). Pocketbook of Neurological Physiotherapy.
Elsevier Ltd, London, 2009, pp. 97-111, with permission
from Elsevier Ltd.)
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KEY POINTS

® Movement re-education and functional task practice

are essential components of neurological

physiotherapy.

® Physiotherapists provide stimulus via movement to

engage patient response.

® The core aims of neurological physiotherapy are:

Restoration, Adaptation, Maintenance, and Prevention

(RAMP).

GUIDING PRINCIPLES

Lennon and Bassile (2009) have identified eight princi-
ples to guide physiotherapy practice (see Figure 11.2):
(1) the World Health Organization (WHO) International
Classification of Functioning, Disability and Health (ICF);
(2) team work; (3) patient-centred care; (4) neural plastic-
ity; (5) a systems model of motor control; (6) functional
movement re-education; (7) skill acquisition; and (8)
self-management (self-efficacy). Each of these principles
will be discussed in this chapter.

Principle 1: The ICF

The WHO has developed the ICF (2001; www.who.int/
classifications/icf), which provides a systematic way of
understanding the problems faced by patients, illustrating
the multiple levels at which therapy may act. The activities

dimension covers the range of activities performed by an
individual. The participation dimension classifies the
areas of life in which there are societal opportunities or
barriers for each individual.

This framework provides a mechanism to document the
impact of the environment on a person’s functioning.
Impairment is defined as a deficit in body structure or
function. Following a CVA, an example of impairment
would be weakness, with a restriction in the activity of
walking thus requiring the use of a wheelchair for mobil-
ity. Being in a wheelchair may limit the individual’s abil-
ity to resume his or her job, a restriction in participating
in that individual’s previous role in society.

Within the ICF framework, neurological physiotherapy
may directly target both impairment (a loss or abnormal-
ity of body structure) and activity (performance in func-
tional activities) with the overall aim of improving
quality of life and enabling participation in desired
life roles. Most large randomized controlled trials agree
that patients need to have a minimum level of residual
movement to demonstrate functional improvement (Van
Peppen et al., 2004). This means that therapists will need
to use both impairment and function focused strategies
depending on the patient.

Principle 2: Team work

Neurological physiotherapists use their clinical reasoning
skills combined with current evidence to assess, develop
and evaluate an appropriate plan of care in collaboration
with the patients and their carers, and the multidisciplin-
ary team (Ryerson, 2009).

Team work is required to coordinate rehabilitation, as a
variety of health-care professionals are involved to
exchange information with the patients and their families.
Team meetings are held to agree a common plan of care
in order to reduce the risk of conflicting information,
and to work towards common goals (Sivaraman Nair &
Wade, 2003). Interdisciplinary rehabilitation refers to
the activities of the health-care team, where there is a high
level of communication, mutual goal planning and evalu-
ation (Long et al., 2003). The Stroke Unit Trialists Collab-
oration (SUTC, 2006) has identified that patients who
receive organized stroke unit care provided in hospital
by nurses, doctors and therapists who specialize in look-
ing after stroke patients and work as a coordinated team
are more likely to survive their stroke, return home and
become independent in looking after themselves. Thus it
would appear that team working is an essential factor in
improving patient outcomes.

Goal setting

Developing an appropriate plan of care revolves around
collaborative goal setting within the team. Setting goals
by the interdisciplinary team is recognized as a core
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Figure 11.2 Guiding principles for neurological physiotherapy.
(Reproduced from Lennon S, Bassile C. Guiding Principles
for neurological physiotherapy. In: Lennon S, Stokes M, eds.
Pocketbook of Neurological Physiotherapy. Elsevier Ltd,
London, 2009, pp. 97-111, with permission from Elsevier Ltd.)
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component of neurorehabilitation (Wade, 2009). Setting
goals aims to:

• motivate the team and the patient

• coordinate activities

• ensure that all important goals are identified.

Although there is limited evidence as to the best
approach to use in goal setting, there is strong evidence
that prescribed, specific and challenging goals lead to
improved patient performance on simple cognitive and
motor tasks (see Levack et al., 2006, for a review of goal
planning in rehabilitation). Team goals need to be based
on patient’s wishes, expectations, priorities and values
in line with the SMART acronym, which recommends
that goals should be specific, measurable, achievable/
ambitious, relevant and timed (Playford et al., 2009). Also
see Bovend’Eerdt et al. (2009) for some practical guidance
on how to set SMART goals.

Principle 3: Patient-centred care

Patient and carer involvement is a key component of
neurological rehabilitation (Cott et al., 2007; Laverty
et al., 2009). There is little consensus regarding a defini-
tion. Lewin et al. (2009) has suggested that patient-
centred care is based on shared control and shared deci-
sions about interventions or the management of health
problems with the focus on the whole patient in their psy-
chosocial context.

Although patient-centred care is not a new concept, it is
increasingly evidence-based, with studies showing improve-
ments in self-care, quality of life, satisfaction with care,
increased engagement and reduced anxiety (Laverty et al.,
2009; Whalley Hammell 2009). The physiotherapist, work-
ing in collaboration with the interdisciplinary rehabilitation
team, discusses and explains treatment options; patients and
their care givers (as appropriate) use this information to
make decisions about their goals and select treatment solu-
tions. Thus the emphasis should be placed on the patient
as the problem solver and the decision maker. The process
of goal setting provides a mechanism for patient-centred
care by enabling autonomy, and appropriate pacing of
information and responsibility (Playford et al., 2009).

Principle 4: Neural plasticity

Although there is always a degree of spontaneous recovery
following brain damage, advances in neuroimaging have
confirmed that plasticity (enduring changes in structure
and function) can occur following damage to the nervous
system, and also as a result of experience and therapy. The
brain responds to injury by adaptation aimed at restoring
function. Thus cortical maps can be modified by a variety
of inputs such as sensory inputs, experience, learning and
therapy, as well as in response to injury (Nudo, 2007).
This ability for neuroplastic change implies that recovery

of movement and function should be the main aim of
therapy rather than the promotion of independence using
the unaffected side, e.g. compensation.

Therapists use different techniques to promote neuro-
plasticity. There is sound neurophysiological evidence to
support the use of afferent information, in particular from
the proximal regions, such as the trunk and the hip, as
well as the foot, to trigger both postural adjustments
and planned sequences of muscle activation during goal-
directed movements (Allum et al., 1995; Bloem et al.,
2002; Park et al., 1999). The evidence base for applying
exercise therapy in functional activities within a meaning-
ful environment and context is also strong (Kwakkel et al.,
2004), for example a systematic review by French et al.
(2007), has suggested that interventions based on task prac-
tice and repetition are more effective than conventional
therapy in improving lower limb function after stroke.

Studies have shown that plasticity occurs in association
with rehabilitation but further research is required to
establish direct links between interventions, neuroplastic
change and functional improvement in people following
brain damage (see Kleim, 2009, for an overview of animal
and human evidence in neurorehabilitation).

Principle 5: A systems model of
motor control

Textbooks recommend that a systems model of motor
control be adopted, integrating evidence from neurophys-
iology, biomechanics and motor learning (Carr &
Shepherd, 2003). There are many different models of
motor control. Shumway-Cook and Woollacott (2007,
pp.16–17) recommend a systems model, which considers
that solutions to the patient’s motor problems change
according to the interaction between the individual, the
task and the environment. Although it is important to
understand the role of major circuits and pathways of
the nervous system (see Kandel et al., 2000, for an over-
view) and the effects of lesions on these structures and
circuits, it is important to understand that there are many
subsystems and multiple connections within the nervous
system that work in hierarchy and in parallel to generate
movement. The actions of a person with damage to the
motor control are a consequence of the impairments
caused by the damage, the compensatory strategies that
enable function to be achieved in the presence of impair-
ments and the effects of the environment the person has
been experiencing since the lesion (Bate, 2009).

The key points to remember when designing therapy
programmes are that therapists can change the environ-
ment, or the task, in such a way that enables the patient
to elicit or practice both actions and the tasks required
to achieve their goals. See Bate (2009) for an overview
of how the motor control system generates movements
based on a systems model.
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Principle 6: Functional movement
re-education

Physiotherapists use observed deviations from normal
movement to plan treatment. Normal movement appears
to be a logical model for therapy, provided that the
patient has the potential to recover movement, for several
reasons. Firstly, these movement patterns, used in every-
day life, are already well engrained in each individual’s
motor system, as they have been practised throughout
an individual’s motor development at an early stage,
and, secondly, they are more energy efficient.

Guidelines of critical features for training actions and
functional tasks have been published in expert text books
(Carr & Shepherd, 2003; Edwards, 2002). Normative data
for everyday activities help therapists to understand motor
performance and the impact of impairments on these
everyday activities (Carr & Shepherd, 2006); therapists
place an emphasis on training control of muscles, and
promoting learning of relevant actions and tasks. Thera-
pists aim to optimize movement and function. However,
with the majority of neurological conditions, recovery of
normal movement and function is not achievable for
many patients; this depends to some extent on whether
or not the patient has a progressive condition (Edwards,
2002, p. 256).

Physiotherapists use an array of techniques to make
movement and function possible, and therapeutic
handling is only one of many techniques (see Ch. 12).
There is a role for hands-on practice or therapeutic
handling, where the therapist manually guides the
patient’s movements and activities; as well as a role for
hands-off practice where the therapist acts more in the
role of a coach to correct movement and functional task
performance. It is always preferable to prioritize the prac-
tice of functional activities selected in collaboration with
the patient. However, if the patient has impairments that
make it difficult to practice these tasks directly, therapists
may also need to address impairments or practice spe-
cific movements, either before or during a modified ver-
sion of functional task practice (Lennon & Bassile,
2009). For example, a patient may not have any signs
of motor activity in the lower limb in order to practice
the task of walking. In this case the patient may require
either hands on assistance from therapists or support
from assistive technologies, e.g. a partial body weight
system in order to practice the task of walking. A com-
prehensive physiotherapy programme may include a
wide range of components, such as postural control
training, movement re-education (trunk/pelvis/limbs),
aerobic training, strengthening exercises, flexibility exer-
cises, and functional task practice, e.g. reach and grasp,
bed mobility, transfer and ambulation activities (Lennon
& Bassile, 2009). The choice and emphasis of the compo-
nents will vary depending on the results of each patient’s
assessment.

KEY POINTS

® Physiotherapy targets both impairments and functional

activities.

® Therapists may need to use a combination of

impairment- and function-focused strategies.

® There is a role for both hands-on and hands-off

practice.

Principle 7: Skill acquisition

There is mounting evidence that task-specific training is
required in therapy in order to improve functional recov-
ery (French et al., 2007; Hubbard et al., 2009). Evidence
from motor learning and skill acquisition can provide
some guiding principles about how to structure practice
within therapy sessions (Marley et al., 2000). Motor
learning literature differentiates between whole and part
practice of a task; yet current evidence does not suggest
that whole-task practice is more effective at regaining
function than part practice activities (Majsak, 1996;
Shumway-Cook & Woollacott, 2007, pp.538-539).
Research has highlighted practice and feedback as two
crucial issues for therapists. The type of practice used
may depend on the task at hand; for example, part prac-
tice of fast, discrete tasks or tasks with interdependent
parts is less effective than practising the whole task. It
has also been suggested that patients need to rely on both
intrinsic and extrinsic information to learn new skills
(Schmidt et al., 2005).

Motor skill learning can be divided into three phases
(Marley et al., 2000):

• An early cognitive phase

• An intermediate associative phase

• An autonomous phase.

Certain types of feedback should be used at different
points in skill acquisition. For example, manual guidance
should mainly be used at the early cognitive stage of
motor learning, whereas physical and verbal guidance
may actually interfere with motor learning in the later
associative and autonomous stages of skill acquisition
(Schmidt et al., 2005). Different techniques may work
better with different patients; sometimes it will be neces-
sary to practise the components of normal movement that
comprise an activity such as pelvic tilting. Sometimes it
will work best to break tasks down into the different parts
before getting the patient to practise the whole sequence
of activity in a functional task. On other occasions it will
work best to practise the functional task.

A critical issue for physiotherapy is how much practice
is required to improve functional skills (Kwakkel, 2006).
Carryover from therapy sessions into everyday activities
can be problematic; generalization of treatment effects
should be sought by giving the patient activities to
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practise outside therapy (Lennon, 2003; Marley et al.,
2000). The majority of motor learning research is based
on normal populations; much more research is required
in patients with neurological impairments to determine
the most effective ways in which to structure practice
and provide feedback.

Principle 8: Self management
(self-efficacy)

Whilst it is acknowledged that physiotherapists aim to tar-
get both impairments and functional limitations, they
also have a role to play in enabling people to return
towards meaningful roles in the wider community, with
a focus on health and wellness, as well as on ill health
and disability (Cott et al., 2007; Dean 2009). Ultimately
this means that neurological physiotherapy within reha-
bilitation involves changing behaviour.

Self-management (the maintenance of health and well-
being; see Ch. 19) is important as it involves developing
skills required to cope with disability and change beha-
viours necessary to resume desired lifestyles (DoH,
2006). Self-efficacy is a cornerstone of self-management;
it is defined as people’s beliefs about their capabilities to
influence key events that affect their lives (Bandura,
2007). People with a strong sense of self-efficacy set them-
selves challenging goals and maintain strong commitment
to them; they continue to sustain their efforts in the face
of failure or setbacks (Bandura, 2007). A review specific
to physiotherapy by Barron et al. (2007) has shown
that self-efficacy can be related to better health, higher
achievement, more social integration and higher motiva-
tion to act.

Growing evidence provides support for the importance
of self-efficacy as a correlate of adherance to therapy
(Rhodes & Fiala, 2009). However, evidence is scarce

regarding the most effective ways of supporting and
enabling individuals with neurological problems to man-
age ways of living with their chronic disability (Jones,
2006). Physiotherapists need to consider how they can
promote self-efficacy and enhance their patients’ self-
management skills (see Jones, 2009, for an overview).

CONCLUSION

Physiotherapists have a key role to play in enabling patients
to experience and relearn optimal movement, and function
in everyday life within the constraints imposed by neuro-
logical disease and presenting impairments. Neurophysio-
logical, motor learning and behavioural principles need to
be taken into account in the theoretical framework underly-
ing neurological physiotherapy. This chapter has discussed
eight principles derived from Lennon and Bassile (2009)
to guide current practice in neurological physiotherapy:
the ICF, team work, patient-centred care, neural plasticity,
a systems model of motor control, functional movement
re-education, skill acquisition and self-management (self-
efficacy).

Developing an appropriate plan of care revolves around
collaborative goal setting with the patient and carers
within the interdisciplinary team. This process of goal
setting provides a key mechanism for patient-centred care.
As well as focusing on the physical activities required to
re-educate movement and promote skill acquisition, phy-
siotherapists also need to understand how to facilitate
behavioural change, by promoting self-efficacy and
enhancing their patients’ self-management skills. It is cru-
cial to link clinical practice to quality research. Compo-
nents selected within therapy sessions should be
evidence-based rather than based on therapist preference
for a specific treatment approach.
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