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LEARNING OBJECTIVES

After studying this chapter, the
reader will be able to do the
following:

1. Identify the major problems
that result from stroke
according to Bobath and
Bobath.

2. Describe the major principles
underlying the Neuro-
Developmental Treatment
(NDT)/Bobath approach to
stroke rehabilitation.

3. Discuss the role of muscle
tone and postural control in
the production of normal
movement, and describe
how problems in these areas
contribute to impaired
occupational functioning.

4. Integrate NDT/Bobath
concepts and techniques
with the occupational
functioning model.

5. Develop an OT treatment
plan for a patient with acute
stroke using NDT/Bobath
principles and techniques.
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K.
Bobath and B. Bobath developed a treatment ap-
proach designed to increase normal movement
patterns in children with cerebral palsy and
adults with acquired hemiplegia. Their treatment

is known as the Bobath approach or Neuro-Developmental
Treatment (NDT). NDT/Bobath treatment focuses on
eliminating abnormal movements and restoring normal
movements. The occupational functioning model usually
describes this type of treatment as preparatory because it is
directed toward establishing sensorimotor performance
components that are prerequisites for function while mini-
mizing the impairments that interfere with functional be-
havior. This chapter introduces the NDT/Bobath approach
to the treatment of adults with hemiplegia. A complete
description of the treatment approach and its techniques
can be found in Bobath (1990) and Davies (1985). Eggers
(1984) provides information on using the approach to im-
prove occupational functioning. Current theoretical foun-
dations and principles of clinical practice are described in
Howle (2002).

INTRODUCTION

NDT is one of the classic neurophysiological treatment
approaches that were developed to address the impair-
ments associated with damage to the central nervous sys-
tem. This section briefly reviews the history of the NDT
approach and provides an overview of principles of treat-
ment and methods for integrating this treatment into oc-
cupational therapy for individuals with stroke and brain
injury.

History and Principles

Bobath and Bobath began to develop their treatment ap-
proach in England in the 1940s. B. Bobath, trained in
Germany as a gymnast and remedial movement specialist,
went to England to avoid persecution and found work as
a physical therapist. When treating adults with hemiple-
gia, she noted the abnormal stiffness in their affected
extremities, their asymmetrical body postures, and the
non-functional stereotyped patterns of movement in their
involved side. B. Bobath tried to help her patients regain
functional use of their hemiplegic side. She assumed that
the abnormal patterns of muscle tone and motor control
were the major impairments interfering with normal mo-
tor control of the trunk, arm, and leg. Through trial and
error, B. Bobath developed techniques for decreasing
abnormal reflex activity and muscle tone and for increas-
ing control of normal patterns of movement on the hemi-
plegic side of the body. These techniques were based on
her knowledge of normal kinesiology, not the develop-
mental sequence.

B. Bobath discovered that she could help her patients
with hemiplegia move more freely and function with less
compensation by decreasing the abnormal tone in their
affected side. She also found that, when spasticity de-
creased, her patients could acquire improved control of
posture and movement on their affected side and could
use these new patterns for function. Based on these clin-
ical findings, B. Bobath developed a new model for treat-
ing adults with hemiplegia. Her approach involved the
use of manual techniques to eliminate abnormal tone
and dysfunctional movement and to retrain normal pat-
terns of coordination in the affected trunk, arm, and leg.

Glossary
Abnormal coordination—Patterns of muscle activation,
timing, and sequencing that deviate from normal, resulting
in inefficient, stereotyped movement patterns.

Abnormal tone—Muscle tone that is higher or lower than
normal.

Associated reactions—Involuntary and non-functional
changes in limb position and muscle tone associated with dif-
ficult or stressful activities.

Facilitation—Manual techniques and other processes includ-
ing tactile and verbal feedback used to help the patient
achieve a more normal quality of movement.

Flaccidity—Muscle tone that is lower than normal. Also
known as hypotonicity.

Handling—Manual techniques designed to change muscle
tone and normalize movement. Handling includes inhibition
and facilitation.

Inhibition—Manual techniques and positions used to
decrease or eliminate the effects of spasticity and abnormal
coordination.

Key points of control—Hand placements used to influence
the quality of posture and movement.

Loss of postural control—Inability to use automatic
patterns of muscle activation to maintain the body within a
stable base of support at rest and during movement.

Placing response—Part of the normal system of postural
adjustments to changes in position, characterized by auto-
matically maintaining a position when support is removed.

Reflex-inhibiting pattern (RIP)—A position that is used to
inhibit spasticity by lengthening shortened muscles.

Spasticity—Muscle tone that is higher than normal and
resists passive stretching; also known as hypertonicity.

Glossary
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Since her goal was to restore normal movement and
function on the affected side, she specifically rejected
compensatory approaches that neglected the potential
for function in the hemiplegic side and other neurophys-
iological approaches that encouraged abnormal move-
ment and reflex activity.

As B. Bobath developed the treatment techniques, neu-
rologist K. Bobath reviewed research in neurology and
neurophysiology to develop a scientific basis for his wife’s
treatment. B. Bobath’s claims that her treatment could
change spasticity and restore normal movement responses
were controversial, and K. Bobath used research findings
to support her discoveries. Since the clinical techniques
developed first, K. Bobath presented his scientific ration-
ale in hypothetical terms, describing it as an explanation
for, not the basis of, intervention.

Bobath and Bobath called their treatment approach a
living concept because they expected it to change and de-
velop over time. They made many changes to the treat-
ment over the years to make it more active and functional.
They also made an effort to update their theory by adding
new scientific explanations for certain aspects of their
treatment. Although controversial when first introduced,
many of the assumptions of Bobath and Bobath are now
an accepted part of stroke rehabilitation, and the ap-
proach is widely used throughout the world (Rast, 1999).
The theoretical models that K. Bobath proposed as a basis
for treatment are now out of date, however, and the
NDT/Bobath approach has been the target of criticism
(Howle, 2002; Gordon, 1987). For the past 15 years, the
Neuro-Developmental Treatment Association (NDTA) in
the United States and similar groups in other countries
have been working to update the theoretical basis for
NDT/Bobath treatment (Definition 24-1). The NDTA
Theory Committee has recently published an updated ac-
count of theoretical foundations and principles of treat-
ment as they apply to adults with hemiplegia and children
with cerebral palsy (Howle, 2002).

Definitions of Terms and Constructs

Bobath and Bobath developed their approach to address
the motor problems associated with hemiplegia, or loss
of muscular control on one side of the body. They believed
that hemiplegia is associated with two categories of motor
problems: the loss of normal movement responses and the
development of abnormal tone and movement. B. Bobath
hypothesized that these two problems cause the abnormal
patterns of coordination and functional limitations com-
mon following stroke. She also believed that treatment
that addressed these problems would improve movement
control on the hemiplegic side and, hence, increase the
possibilities for occupational performance. These as-
sumptions are discussed separately in the sections that
follow.

SECTION FIVE—Treatment  of Occupational Function644

de•fin•i•tionDEFINITION 24-1

NDT Philosophy

The NDTA website (www.ndta.org) contains the following
statement about Neuro-Developmental Treatment:

“The Neuro-Developmental Treatment (NDT)/Bobath
approach was developed by Berta and Karel Bobath as a
‘living concept.’ The approach is intended to grow and de-
velop over time as new information is gained from clinical
experience and scientific research. NDT is used for the
treatment and management of individuals with movement
dysfunction resulting from central nervous system (CNS)
pathophysiology. The individual’s strengths and impair-
ments are identified through an in-depth analytical
process and addressed in relation to functional abilities
and limitations. NDT is an interactive process which
includes individuals, caregivers and members of the
interdisciplinary team in assessment, treatment planning
and application.

The overall goal of treatment and management is to
enhance the individual’s capacity to function, minimize
impairments, and prevent disabilities. To achieve this
goal, the therapist addresses the quality of movement
utilizing principles of movement science. Intervention
involves direct handling including facilitation, and inhibi-
tion to optimize function. The application of NDT con-
tributes to the individual’s increased independence and
an enhancement of the quality of life.”

Movement Control Problems after Stroke

Bobath and Bobath described the loss of normal movement
responses as the first type of motor impairment associated
with hemiplegia. Patients with hemiplegia may demon-
strate loss of postural control, or inability to activate mus-
cles automatically to maintain the body in balance at rest
and during movement, and loss of selective movement
control of the muscles controlling movement of the hemi-
plegic arm and leg. Loss of postural control is associated
with difficulty shifting weight, maintaining a stable body
position against gravity, and activating equilibrium re-
sponses when balance is challenged. These problems inter-
fere with the performance of life roles and lead patients to
rely on adaptive equipment to substitute for poor balance
(Fig. 24-1). Loss of selective movement control prevents pa-
tients from using the hemiplegic arm, resulting in reliance
on one-handed techniques for task performance. B. Bobath
suggested that patients who adopt these asymmetrical com-
pensations learn to neglect the potential for functional per-
formance on the hemiplegic side even when the necessary
sensory-motor components are present.

Bobath and Bobath identified abnormal tone as the
second major problem interfering with movement control
and function in hemiplegia. Abnormal tone refers to alter-
ations in muscle tension and resistance to passive stretch.
After a stroke, muscle tone on the hemiplegic side may be
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higher or lower than normal. Patients demonstrate flac-
cidity, or hypotonia, when muscle tone is lower than nor-
mal. Flaccidity is generally present immediately after the
stroke. Spasticity, or hypertonia, develops gradually in se-
lected muscles of the affected trunk, arm, and leg and is
characterized by excessive muscle stiffness and slow
effortful movements. Spasticity is often accompanied by
associated reactions, which are involuntary, nonfunc-
tional changes in limb position associated with the per-
formance of difficult or stressful activities. For example,
the hemiplegic arm may assume a flexed position when
the patient walks (Fig. 24-2). According to Bobath and
Bobath, spasticity interferes with selective muscle activity
on the hemiplegic side, contributing to abnormal patterns
of coordination and loss of functional use.

Bobath and Bobath believed that these two categories of
motor impairment result in the stereotyped non-functional
movement patterns and functional limitations associated
with hemiplegia. In their writings, the Bobaths also empha-
sized that sensory disturbances may contribute to abnor-
mal coordination and decreased motor control. They hy-
pothesized that patients with hemiplegia have forgotten
how to move in normal patterns of coordination and sug-
gested that this sensory disturbance may result in loss of
normal movement responses, even when muscles are suffi-
ciently strong to support movement. The loss of the sensory
memory for movement may also contribute to abnormal
patterns of coordination by causing patients to initiate and
sequence muscle activity inappropriately. Thus, although

their treatment approach was designed to address problems
with tone and movement, Bobath and Bobath recognized
that sensation was necessary for motor coordination and
motor learning, and their treatment techniques use sensory
information as part of the process of reeducating normal
movement.

Neuro-Developmental Treatment of Patients with Stroke

NDT/Bobath treatment uses manual techniques to address
the problems of tone and movement control and to provide
sensory messages about how movement is organized and
executed. These techniques have the goals of preventing or
eliminating abnormal tone and coordination, retraining
normal movement responses, and increasing functional use
of the hemiplegic side (Definition 24-2). B. Bobath used her
hands on the patient’s body to produce therapeutic changes
in tone and movement. She called this treatment handling
to reflect the hands-on quality of her treatment. Initially,
handling was relatively static, requiring the use of reflexes
and passive positioning to produce changes in muscle tone.

Figure 24-1 Patient showing poor postural control while
walking with a cane.

Figure 24-2 Patient showing associated reaction in the hemi-
paretic arm while walking.
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As the approach evolved, handling became a more dynamic
process used to activate movement responses to decrease
abnormal tone and coordination and reeducate normal
movements.

The NDT therapist uses handling to provide specific
tactile, proprioceptive, and kinesthetic messages that help
organize the quality of the patient’s movement and influ-
ence the status of relevant impairments, such as spasticity
and flaccidity. Although B. Bobath did not specifically
identify impairments such as subluxation and contracture
as contributing to abnormal coordination, these second-
ary impairments may present mechanical blocks to nor-
mal movement and are also addressed through handling
(Howle, 2002). B. Bobath found that certain hand place-
ments, which she called key points of control, are most
effective for controlling the patient’s movement. During
treatment, the therapist selects key points that give maxi-
mal control over the patient’s problems and the move-
ment pattern the therapist wishes to influence. Proximal
key points are used to influence posture and movement of
the trunk, shoulder girdle, and hip, and distal key points
are used to control the position of the distal extremities
(Fig. 24-3).

Handling incorporates two types of techniques: inhibi-
tion and facilitation (Procedures for Practice 24-1).
Inhibition techniques are used for problems of abnormal
tone and abnormal coordination. The NDT therapist uses
inhibition to decrease spasticity and block or eliminate ab-
normal patterns of movement. B. Bobath believed that
therapists should not attempt to retrain normal move-

SECTION FIVE—Treatment of Occupational Function646

de•fin•i•tionDEFINITION 24-2

NDT/Bobath Principles of Treatment

• The goal of treatment is to retrain normal movement
responses on the patient’s hemiplegic side.

• The therapist should avoid activities and exercises
that increase abnormal tone or strengthen abnormal
movement responses and should use treatment
techniques to suppress or eliminate these patterns.

• The therapist should use treatment activities and
exercises that encourage or strengthen normal move-
ment patterns in the patient’s trunk and extremities.

• The therapist should help the patient use existing
motor control on the hemiplegic side for occupational
performance.

• When the patient lacks adequate strength and control
of the affected arm and leg for normal occupational
performance, the therapist should develop
compensations and adaptations that encourage use
of the affected side and decrease the development of
abnormal movements and asymmetrical postures.

Figure 24-3 Therapist’s hands showing key points of control on
the trunk.

PROCEDURES FOR PRACTICE 24-1

NDT Handling Techniques
Inhibition techniques are used to:

• Decrease abnormal muscle tone that interferes with
passive and active movement.

• Restore normal alignment in the trunk and extremi-
ties by lengthening spastic muscles.

• Stop unwanted movements and associated reactions
from occurring.

• Teach methods for decreasing the abnormal postur-
ing of the arm and leg during task performance.

Facilitation techniques are used to:

• Provide the sensation of normal movement on the
hemiplegic side.

• Provide a system for relearning normal movements of
the trunk, arm, and leg.

• Stimulate muscles directly to contract isometrically,
eccentrically, or isotonically.

• Allow practicing movements while the therapist
maintains some constraints.

• Teach ways to incorporate the involved side into
functional tasks and occupations.
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ment responses until spasticity is minimized through
inhibition because spasticity blocks the patterns of recip-
rocal muscle activation needed for optimal motor and
functional performance. For this reason, treatment often
begins with the use of inhibition techniques to reduce spas-
ticity. Inhibition techniques often use reflex-inhibiting
patterns (RIPs), a term for patterns that counteract the
pull of tight or spastic muscles. Spasticity may also be in-
hibited by using weight bearing and trunk rotation to
lengthen shortened muscles.

When muscle tone is normalized through inhibition or
when spasticity is not a major impairment, the NDT ther-
apist uses facilitation techniques to train normal move-
ment patterns. Facilitation techniques are used to activate
automatic postural responses and trunk control and to
reeducate weight-bearing and non–weight-bearing move-
ments in the arm and leg. The assumption is that facilita-
tion will minimize the learning of abnormal movements
by allowing the patient to practice normal patterns of
movement and coordination from the earliest days of re-
habilitation. Occupational therapists may also use facili-
tation techniques to introduce and practice new strategies
for performing functional activities in occupation-as-
means or occupation-as-end. During facilitation, the ther-
apist establishes light contact with appropriate key points
of control and manually assists the patient’s movement
patterns. The therapist initially controls the quality and
characteristics of the movement, while the patient follows
these manual cues and moves with assistance. As the pa-
tient learns to perform the desired movements, the thera-
pist gradually decreases the amount of assistance provided
until the patient moves without input from the therapist.

Relationship to Occupational Functioning

Bobath and Bobath assumed that most of the disability as-
sociated with hemiplegia is related to impairments in pos-
ture and movement (Bobath, 1990; Howle, 2002). Thus,
they believed that treatment directed toward improving
the status of sensorimotor performance components
would result in improved occupational performance. They
noted that, when patients learn new movements, they of-
ten spontaneously use these movements functionally
without further treatment. For example, when NDT facil-
itation techniques are used to increase postural control in
sitting, patients may spontaneously use their improved
trunk control to lean forward to adjust the foot pedals on
the wheelchair or to stay erect while putting on a shirt.
Since remediation of lower level functional prerequisites
may not, however, automatically result in improved occu-
pational performance (Dijkers, 1999; Trombly, 1995),
NDT therapists must also use aspects of occupation-as-
means and occupation-as-end to ensure that improve-
ments in tonal state and movement control are incorpo-
rated into occupational functioning.

In occupation-as-end, the patient is directly engaged in
learning an activity or task. After a stroke, occupational
therapists use occupation-as-end to teach self-care skills,
such as dressing and bathing, or mobility activities, such as
rolling, transfers, and wheelchair propulsion. NDT thera-
pists have developed compensatory occupation-as-end
techniques for activities such as dressing, grooming, and
bed mobility. These techniques are designed to maintain
symmetry and bilaterality and to encourage patients to
activate their trunk muscles and incorporate their involved
extremities into task performance. The NDT/Bobath ap-
proach rejects the use of one-sided compensations, empha-
sizing instead that patients should perform tasks in ways
that use the hemiplegic side. Examples of the use of
NDT/Bobath techniques in occupation-as-end are dis-
cussed later in the chapter.

In occupation-as-means, the therapist uses activities
therapeutically to influence impairments and provide op-
portunities for motor learning and practice. The NDT
therapist frequently uses actual tasks or parts of tasks in
occupation-as-means treatment to increase postural
control or improve strength and coordination in the hemi-
plegic arm. For example, in the sitting position, the thera-
pist may use activities that require weight shifts over the
body’s base of support to increase control of the postural
muscles of the trunk and the lower extremity (Fig. 24-4).
Similarly, the therapist may structure cooking or groom-
ing tasks to practice weight support in the hemiplegic arm
or to train the use of the hemiplegic arm in bilateral grasp.
Occupation-as means should incorporate movement pat-
terns that the patient can perform independently without
asymmetry or excessive use of the uninvolved side. Activi-
ties that are too difficult or that result in increased tone or
compensation should be avoided, although the NDT ther-
apist may use facilitation to help the patient practice an
activity that cannot be performed independently. Some ex-
amples of NDT occupation-as-means activities are in-

Figure 24-4 Patient swinging a tennis racquet to increase
control of trunk.
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cluded in the treatment section of this chapter. Eggers
(1984) provided a complete description for using occupa-
tion-as-means within an NDT framework.

EVALUATION AND TREATMENT
PLANNING

The NDT/Bobath approach uses assessment to gather
information about the patient’s movement control and
functional status, the problems interfering with functional
use of the hemiplegic side, and the patient’s response to
handling (Procedures for Practice 24-2). This information is
used to set treatment goals and plan treatment activities.
This section reviews the important components of this sys-
tem of evaluation and treatment planning.

Assessment in the NDT/Bobath Approach

The NDT therapist gathers assessment information
through a variety of procedures. During the initial contact
with the patient, the therapist observes the patient’s be-
havior to gather information about typical posture, pre-
ferred movement patterns, and spontaneous use of the
hemiplegic side. The therapist also observes how the pa-
tient performs activities of daily living (ADL), transfers,
and bed mobility and notes whether the patient sponta-
neously uses the affected side or relies on compensations
that reflect asymmetry and neglect. The therapist also
watches to see whether the patient demonstrates abnor-
mal tone and coordination on the hemiplegic side.
Although these initial observations yield important infor-
mation, the most important aspect of the NDT assess-
ment is the evaluation of motor patterns and the patient’s
response to being moved. These tests are described briefly
next. A more detailed description of the tests can be found
in Bobath (1990).

The NDT therapist uses handling to identify the
normal patterns of movement that are present on the
hemiplegic side and the abnormal patterns that are
contributing to the patient’s movement problems and
functional limitations. To assess movement control, the
therapist moves the patient into postures and movement
sequences that are important for occupational perform-
ance. For example, the therapist tests postural control by
facilitating trunk movements, equilibrium reactions,
and protective responses (Fig. 24-5) with the patient sit-
ting and standing. The therapist also uses handling to
test selective control of arm and leg movements by mov-
ing proximal and distal limb segments in varying combi-
nations of joint movement. The therapist uses informa-
tion about the patient’s balance and spontaneous
movements gained in the observational stage of assess-
ment and the goals of treatment identified by the patient
to select the movement patterns to be assessed via
handling.

During assessment, handling provides the therapist
with specific sensory information about the quality and
strength of the patient’s movements. When movement
control is present on the hemiplegic side, the patient ac-
tively assists with the movement, and the movement
seems effortless and flowing. If the therapist stops the
movement briefly and lightens manual support, the pa-
tient will briefly hold the position. B. Bobath referred to
this as the placing response (Fig. 24-6). Facilitation is
easy and placing is possible when muscle tone is in the
normal range and muscle strength is available to support
movement. Facilitation and placing are not possible, how-
ever, when muscle tone on the hemiplegic side is too high
or too low. When the therapist facilitates movements that
require spastic muscles to lengthen, the therapist feels
resistance while movements that go in the direction of

SECTION FIVE—Treatment of Occupational Function648

PROCEDURES FOR PRACTICE 24-2

NDT/Bobath Evaluation and Treatment Planning
1. Identify abilities and functional capabilities.

Include movements of both the arm and leg, pos-
tural patterns of the trunk, and functional independ-
ence in life skills. How does the patient accomplish
these functions?

2. Identify functional limitations, including functions
that the patient cannot perform that are necessary
for improved independence and quality of life.

3. Determine what problems interfere with movement
control and functional performance, such as:

• Abnormal tone

• Abnormal coordination

• Loss of postural control

• Loss of selective movement control

• Loss of or changes in sensation

4. Establish functional goals and treatment goals.

• Identify the functions that the patient will be
able to learn to perform within an established
time frame. Indicate whether performance will
involve compensation or use of the involved side
with normal coordination.

• Identify the impairments that you will need to
address to meet the functional goal.

5. Based on the patient’s response to handling,
determine where to begin treatment. What tech-
niques of inhibition and facilitation will be used?

Adapted with permission from Bobath, B. (1990). Adult hemiplegia:
Evaluation and treatment (3rd ed.). London: Heinemann; and from
Ryerson, S., & Levit, K. (1997). The shoulder in hemiplegia. In R. Donatelli
(Ed.), Physical therapy of the shoulder (3rd ed., pp 205–228). New York:
Churchill Livingstone.
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spastic activity are performed with excessive assistance.
Similar problems with facilitation arise when muscle tone
is hypotonic. Patients with flaccidity do not assist move-
ments or show the placing response. Their limbs feel heavy
and floppy during handling.

Treatment Goals for the Stages of Recovery

The NDT/Bobath therapist uses the information about
muscle tone and movement control gathered in the evalu-
ation to establish treatment goals. NDT therapists estab-
lish several types of goals. The therapist sets functional
goals to be achieved through practice of occupation-as-
means or occupation-as-end. These goals address limita-
tions in ADL and IADL. The therapist also establishes
treatment goals for impairments in basic abilities and ca-
pacities in the trunk and arm and identifies problems that
may benefit from inhibition and facilitation. These treat-
ment goals depend on the patient’s problems, level of
functional independence, movement control, and reasons
for seeking treatment. Treatment goals will also vary ac-
cording to where the person is in the process of recovery
and his or her prognosis.

In acute-care or inpatient rehabilitation settings, most
patients have impairments such as weakness, low tone,
and loss of muscle control and are dependent in most self-
care activities. NDT goals focus on increasing independ-
ence in self-maintenance roles, preventing the develop-
ment of abnormal tone and abnormal movements, and
increasing motor control on the hemiplegic side. To ac-
complish functional goals, the NDT/Bobath therapist in-
troduces and practices adapted techniques for ADL, bed
mobility, transfers, and wheelchair management designed
to increase occupational performance and level of
independence while preventing learned neglect, postural
asymmetry, and associated reactions. For example, the
therapist may train the patient to sit up in bed from lying
on the hemiplegic side to introduce weight bearing on the
hemiplegic arm and leg (Fig. 24-7). The therapist also uses
positioning and inhibitory treatment techniques, such as
supine scapula mobilization and weight bearing on the
hemiplegic arm, to maintain muscle length and prevent
spasticity. Facilitation is used to increase muscle control
in postural adjustments and selective movements of the
arm as preparation for skilled use.

As patients recover from strokes, a new set of treat-
ment goals is necessary. Although some patients remain
flaccid on their hemiplegic side or recover motor control
without developing abnormal tone, many develop spas-
ticity in some muscles of the affected side. Spasticity first
appears as an associated reaction in conjunction with pa-
tients’ efforts to become more independent in self-care
activities and walking. Over time, the spastic muscles de-
velop increased resistance to passive stretch. The hemi-
plegic side of the trunk may appear shortened or rotated
posteriorly, and the arm assumes a flexed position dur-
ing movement and at rest. Patients with spasticity typi-
cally use compensatory patterns for gross motor patterns
like rolling and sitting up and for ADL activities.
Although they are usually able to sit and stand without
loss of balance and walk with a brace and cane, their

Figure 24-5 Therapist using handling to test equilibrium
reactions.

Figure 24-6 Therapist using placing to assess control of the
hemiparetic arm.
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trunk posture is often asymmetrical, with less weight
taken on the hemiplegic leg and a flexed arm posture
during most activities. The patient with spasticity may
also have regained sufficient muscle control in the
hemiplegic arm to move it, but abnormal coordination
and excessive stiffness prevent skilled functional use
(Fig. 24-8).

NDT treatment goals for the patient with spasticity
include inhibiting abnormal tone and movement, in-
creasing normal movement responses, and improving
occupational performance by incorporating the hemi-
plegic side into task performance. The therapist uses in-
hibition techniques to address problems with abnormal
tone, abnormal coordination, and associated reactions,
followed by facilitation to increase postural control in
sitting and standing and to develop selective movement
control in the hemiplegic arm and hand. Patients at this
stage of recovery are functionally independent in many
tasks, thus, functional goals may include training of new
tasks, decreasing compensations in tasks that are per-
formed independently, and increasing functional use of
the hemiplegic arm and hand. For example, to increase
functional independence for a patient who shaves with
his uninvolved hand while sitting, the therapist may
either teach him to perform this task while standing or
train him to use the hemiplegic hand to apply shaving
cream.

Many patients with hemiplegia do not progress beyond
the problems associated with spasticity and fail to develop
normal movement control in their hemiplegic side, some
patients never develop spasticity in the involved side, and
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Figure 24-7 Patient practicing sitting up using the hemiparetic
arm for support.

Figure 24-8 Patient moving arm that demonstrates abnormal
pattern of coordination.

other patients recover movement control. These higher
level patients walk well without postural asymmetry
because they have better trunk control and are able to sup-
port weight on their hemiplegic leg. They also show
improvements in motor control of the hemiplegic arm
and may be able to use the arm for weight support and to
hold objects that are placed in the hand. Despite the good
motor recovery, problems opening the hand to initiate
grasp and release and maintaining good elbow extension
during reaching may persist. These patients may also com-
plain of problems with the accuracy and speed of move-
ment that make it difficult to use the arm for function.
NDT goals for higher level patients focus on improving
coordination of the hemiplegic arm and hand, especially
in the patterns necessary for reach, grasp, and manipula-
tion; increasing functional use of the arm and hand; and
decreasing compensation in life tasks. The therapist may
use facilitation, occupation-as-means, and occupation-as-
end to achieve these goals.
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TREATMENT TECHNIQUES:
INTEGRATING NDT/BOBATH INTO
OCCUPATIONAL THERAPY PRACTICE

The NDT/Bobath approach is most effective when nurses;
physical, occupational, and speech therapists; and family
members all use a similar approach to management.
Occupational therapists can have a significant effect on
tone and movement, however, by integrating NDT princi-
ples and techniques into OT practice, even when other
professionals use different treatment approaches. The
next section describes ways to integrate NDT concepts
and techniques into rehabilitation of the hemiplegic arm
and into ADL. The Neuro-Developmental Treatment
Association (NDTA) offers postgraduate training courses
for physical and occupational therapists interested in
learning more about this approach to treatment (Resource
24-1).

Treatment of the Hemiplegic Arm

The NDT/Bobath approach to treatment of the hemi-
plegic arm is designed to address impairments, such as ab-
normal tone, pain, subluxation, and the loss of movement
control, that are related to deficits in capabilities and oc-
cupational performance. Specific impairments are treated
using inhibition techniques such as reflex-inhibiting pat-
terns, scapula mobilization, trunk rotation, and weight
bearing. NDT therapists also use facilitation to reeducate
selective arm movements, to teach the patient to use the
arm for weight bearing, and to increase skilled use of the
hand. Although inhibition of abnormal responses is gen-
erally done before facilitation of normal movements, the
line between inhibition and facilitation is often indistinct
because techniques such as weight bearing can be used for
both inhibition and facilitation. The amount of treatment
time devoted to inhibition versus facilitation varies ac-
cording to severity of problems and treatment goals, but
both techniques are generally used in every treatment ses-
sion so that changes in tone and muscle length are imme-
diately translated into motor and functional performance.

Use of Inhibition

Inhibition is an important part of the NDT approach to
movement reeducation because normal movements can-
not be facilitated in the presence of abnormal tone and re-
flex activity. NDT therapists use inhibition with patients
who have spasticity to decrease the amount of tension in
the muscle, restore normal resting lengths to muscles that
are habitually shortened, and stop excessive or unwanted
muscle contraction. B. Bobath described inhibition of
spasticity as the process of “normalizing tone” because, af-
ter treatment, the spastic arm feels flexible and light rather
than stiff and heavy. This reduction in spasticity allows
the patient to follow guided movement more easily and to
initiate arm movements outside of synergy.

Reflex-inhibiting patterns (RIPs) are one of the main
techniques for inhibiting spasticity in the hemiplegic arm.
Since flexor spasticity in the arm is concentrated in shoul-
der elevators and internal rotators and elbow, wrist, and
finger flexors, the tension in these muscle groups can be
systematically decreased or “inhibited” by gradually mov-
ing the arm into a position that includes shoulder girdle
depression and shoulder external rotation, elbow and
wrist extension, and an open hand (Fig. 24-9). Spastic
muscles resist lengthening, and the therapist must use
handling to gradually lengthen the affected muscles
and bring the arm into the full RIP (Procedures for
Practice 24-3). Rather than passively stretching the spastic
muscles into the RIP, B. Bobath (1990) described the use
of trunk rotation and shoulder mobilization in the supine
position and weight bearing to inhibit flexor spasticity in
the hemiplegic arm. Once spasticity in the arm has de-
creased, the therapist immediately begins to retrain selec-
tive movements using facilitation, as the purpose of de-
creasing muscle tone is always to allow the patient to
experience normal movement. The process of facilitation,
including using weight bearing to increase muscle con-
traction in the arm, is described in the next section.

Neuro-Developmental
Treatment Association
(NDTA)
A resource for NDT contin-
uing-education courses
and literature about the
NDT/Bobath approach for
adults and children.

NDTA
1550 S. Coast Highway,
Suite 201
Laguna Beach, CA 92651
E-mail:
ndta@alderdrozinc.com
www.ndta.org

Figure 24-9 Therapist using a reflex-inhibiting pattern (RIP) to
inhibit flexor spasticity.

RESOURCE 24-1
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In acute rehabilitation, most patients exhibit low tone
and weakness rather than spasticity. In this setting, inhi-
bition techniques are used to maintain muscle length and
normal joint mechanics in the arm and to prevent the de-
velopment of spasticity and abnormal coordination as the
patient learns to function more independently. For exam-
ple, the therapist may maintain the affected arm in an ex-
tended position while the patient practices moving from
sitting to standing to prevent an associated reaction in the
arm during this difficult movement. If the hemiplegic arm
has little or no flexor spasticity, it does not resist move-
ments into extension, so the therapist must be careful not
to overstretch the elbow, wrist, and hand while using this
technique (Safety 24-1).

Positioning is another way to prevent the development
of spasticity during the times the patient is in the wheel-
chair or in bed. The therapist and nurse should help the
patient position the flaccid arm in patterns that maintain
muscle length in elbow extension and shoulder girdle ab-
duction and external rotation to counteract the develop-
ment of flexor spasticity. For example, when the patient
lies supine in bed, the hemiplegic arm should be posi-
tioned with the elbow in extension, the shoulder and fore-
arm in neutral rotation, and the hand and wrist supported
so that they do not fall into flexion (Fig. 24-10). This posi-
tion is preferable to allowing the patient to rest the arm in
flexion across the chest since this flexed position may
increase muscle tone. While the patient is in the wheel-
chair, lap boards or pillows should support the hemiplegic
arm. These wheelchair aids help prevent both shoulder

subluxation and spasticity. Positioning techniques are
used less frequently as the patient is more active or recov-
ers motor control in the hemiplegic arm.

Facilitation in Arm Treatment

Facilitation techniques are designed to restore normal
movement responses. In treating the arm, facilitation in-
cludes teaching the patient to support weight on the
hemiplegic arm, teaching the patient to perform selective
movements of the hemiplegic arm and hand, and provid-
ing opportunities to practice functional use of the arm in
occupation-as-means. Facilitation in occupation-as-end is
discussed separately in the next section.

Facilitation of Weight Bearing

Weight bearing is one of the most important aspects of
treating the hemiplegic arm because it can be used to
maintain muscle length, normalize tone, and increase ac-
tivity in the muscles of the trunk and arm (Ryerson &
Levit, 1997b). In the NDT/Bobath approach, weight bear-
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PROCEDURES FOR PRACTICE 24-3

Inhibition of Spasticity in the Hemiplegic Arm
using RIP

1. Position patient in sitting.
2. Place hands on the hemiplegic arm using proximal

and distal key points of control. Patient’s arm will be
in a flexed, adducted position.

3. Correct adduction of the humerus first, leaving the
elbow in flexion.

4. Maintain the humerus in neutral rotation by the side
of the body and use pressure on top of the forearm
to extend the elbow gradually. If the forearm is
supinated, pronate it first.

5. When the tension in the biceps has decreased, slide
your hand from the top of the forearm to the wrist
and hand. Extend the wrist to neutral first, leaving
the fingers flexed.

6. When tension in the wrist flexors has decreased,
open the fingers, keeping the wrist in a neutral
position.

7. Maintain the arm in an extended position and
proceed to weight bearing or guided movement.

SAFETY NOTE 24-1

Avoiding Overstretch of the Flaccid Hand
and Wrist
The therapist must be careful to avoid overstretching
the flaccid muscles of the hand and wrist during inhibi-
tion, facilitation, and upper extremity weight bearing.
Precautions include:
• Avoid positioning the wrist in maximal extension or

flattening the palm of the hand.

• Do not pull the hemiplegic thumb into hyperexten-
sion or hyperextend the metacarpal joints of the
fingers because this may result in hypermobility of
these small joints.

• Use a distal grip that maintains the wrist joint in
neutral or slight extension and supports the trans-
verse arches of the palm. The therapist may let the
patient’s fingers flex when the palm and wrist are
supported.

Figure 24-10 Hemiplegic arm correctly positioned for sleeping.
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ing is a dynamic process. Rather than statically propping
on a rigid arm, the patient is taught to activate muscles in
the trunk by moving body weight over the stable arm. The
movements of the trunk cause muscles in the arm and
hand to lengthen and shorten and contract to maintain
the arm on the support surface. Since use of the arm for
weight support does not require fine motor control, even
patients with severe weakness and loss of motor control
can learn to use their hemiplegic arms to support body
weight. Thus, weight bearing is used both to facilitate
muscle activity in the hemiplegic arm and to increase
functional use of that arm.

The NDT therapist generally begins by teaching the
patient to accept weight on the hemiplegic arm with
forearms on a table (Ryerson & Levit, 1997a). This pat-

tern is important for activities that are commonly
performed at a table, such as eating, reading, and writing
(Fig. 24-11). Weight bearing on an extended arm is more
difficult for the patient because it requires control of the
elbow and wrist joints as well as control of the trunk and
shoulder girdle. It is used with patients who have more
selective control of the arm. NDT therapists often train
extended-arm weight bearing with the hemiplegic arm by
the side of the body when the patient is sitting. As the
patient improves balance control in standing, the thera-
pist may also train extended-arm weight bearing in
standing, so that the patient learns to use the hemiplegic
arm for support while working in the kitchen or bath-
room.

Facilitation of Arm Movement

Facilitation of arm movements is another important part
of arm treatment (Procedures for Practice 24-4). The
NDT therapist uses this aspect of facilitation to give the
patient the sensation of normal movement, teach normal
patterns of initiation and sequencing, and reeducate and
strengthen normal movements to be used for function
(Ryerson & Levit, 1997a). Facilitation is really a system of
guided movement or active-assistive exercise. The thera-
pist uses proximal and distal key points to establish nor-
mal alignment in the arm and maintains this control
while moving the patient’s arm in patterns that are
important for functional use. This handling provides
sensory messages about how movements are sequenced.
The patient is encouraged to assist with the movement
when possible. As the patient begins to participate, the
therapist decreases the assistance, giving the patient par-
tial control of arm movement. The NDT therapist uses

Figure 24-11 Patient using hemiparetic arm to support weight
and provide stability while writing.

PROCEDURES FOR PRACTICE 24-4

The Process of Facilitation
1. Restore alignment of the segments to be moved

using key points of control.
2. Assist the desired movement using light hands.
3. Proceed slowly and feel for the patient’s response.

The arm will feel lighter and movement easier when
the patient is assisting.

4. Repeat movements until patient can actively assist
and you feel the patient is active.

5. Lighten messages of your hands so that the patient
moves with less assistance. Give verbal feedback
during this phase.

6. Gradually withdraw control. The patient’s movement
control may decline but should not produce an
abnormal response.

7. Provide practice opportunities through use of activities
(occupation-as-means) or home exercises.
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sensory information from handling to decide where and
when to let go, so that the quality of movement stays
relatively consistent when the therapist withdraws
control. The active-assistive quality of facilitation also
helps to decrease the excessive effort that many hemi-
plegic patients use to initiate movements of their in-
volved side.

Facilitation is used to reeducate or strengthen move-
ments that are difficult for the patient to perform without
assistance. The movements of shoulder flexion or shoul-
der abduction with elbow extension are usually the most
difficult because they go against the pattern of muscle re-
turn. The therapist facilitates extended arm movements to
establish this difficult pattern of coordination and to pre-
vent the patient from learning to use flexor spasticity to
move the arm. To use the arm for function, however, the
patient must initiate arm movements with different com-
binations of shoulder and elbow movements. To do this,
the therapist uses facilitation of elbow flexion and exten-
sion so that the patient gains control of elbow movements
outside the pattern of mass flexion.

During facilitation of arm movements, the therapist
must make sure that the humerus is correctly positioned
in the glenoid fossa and the scapula can rotate on the
thorax. Patients feel pain in the hemiplegic shoulder
during facilitation when the humerus is not seated in
the fossa or when normal scapulohumeral rhythm is
not available. Therefore, the therapist must correct
shoulder joint alignment and maintain normal joint me-
chanics while facilitating arm movements in any posi-
tion to avoid traumatizing the shoulder joint. This is de-
scribed further in Procedures for Practice 24-5. As the
muscles of the shoulder girdle become more active, the
therapist may decrease control of joint alignment and
mechanics.

Arm Treatment in Supine

The NDT therapist often begins to inhibit abnormal tone
and facilitate normal patterns of arm movement with the
patient lying supine. Supine is the easiest position for pa-
tients with loss of postural control and weakness to prac-
tice moving their arms because the bed or mat provides
postural stability. The stable position of the patient’s
trunk also makes it easier for the therapist to maintain
normal scapulohumeral rhythm while lifting the hemi-
plegic arm into flexion and abduction. To facilitate arm
movements in supine, the therapist uses proximal and
distal key points on the arm to extend the hemiplegic el-
bow and bring the patient’s shoulder into flexion (Fig. 24-
12). The therapist should make sure that the scapula ro-
tates easily before elevating the arm above 60° of shoulder
flexion. If spasticity or muscle tightness is blocking
scapula movement, it is important to use inhibition to re-
store normal joint mechanics before bringing the arm
into elevation.

When the hemiplegic arm can be moved without pain
or resistance, the therapist begins to use facilitation to
increase muscle activity. The extended arm is moved
slowly through small ranges. As the therapist feels the
patient begin to assist or follow her movements, she asks
the patient to try to hold the arm in position. B. Bobath
called this technique “place and hold” because it is based
on the normal placing response. Place and hold can be
practiced with the shoulder and elbow in varying posi-
tions so that the patient develops control of proximal
and distal arm movements (Fig. 24-13). As the patient
develops the ability to place the arm and to move in small
ranges without loss of control, handling is lightened
or removed to allow opportunities for independent
practice.

Arm Movement in Sitting

As soon as the patient begins to assist with facilitated
movements in supine, the therapist should begin to prac-
tice guided movements of the arm with the patient in sit-
ting. Subluxation of the glenohumeral joint is more
common in sitting than supine because the muscles of the
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PROCEDURES FOR PRACTICE 24-5

Restoring Normal Joint Mechanics to the
Subluxed Shoulder
The therapist must reposition the subluxed shoulder
joint before active or passive movements of the arm are
attempted. Correcting the subluxation entails moving
the scapula into neutral or slight upward rotation and
lifting the humerus so that it rests in the glenoid fossa.
The therapist should maintain the shoulder joint in this
corrected position during treatment of the arm. To re-
store normal joint mechanics, the therapist should follow
these steps:

1. Place one hand under the axilla to support the infe-
rior portion of the shoulder joint and the other hand
on the patient’s scapula. The therapist uses this
hand placement to correct the position of the upper
trunk and to rotate the scapula upward.

2. Hold the corrected shoulder position with one hand,
and move the other hand to the distal humerus.
Gently lift the humerus up into the glenoid fossa.

3. If the humerus is internally rotated, move the humerus
into neutral or slight external rotation.

4. Check that the scapula can rotate on the thorax be-
fore moving the arm above 60° of forward flexion or
abduction. If the scapula cannot rotate freely,
scapular mobility should be restored before moving
the humerus into elevation.

5. Maintain correct scapulohumeral rhythm during
active and passive arm movements.
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hemiplegic arm are too weak to hold the scapula in the
correct position on the trunk and because the loss of
trunk control also affects scapula alignment (Ryerson &
Levit, 1997a, 1997b). The therapist must reduce the sub-
luxation before beginning facilitation and maintain this
corrected position during arm treatment. (Figs. 24-14 to
24-16). Initially, the therapist controls the position of the
shoulder girdle during guided movements of the arm to
strengthen normal patterns of coordination and prevent
pain. As strength and control increase in the hemiplegic
arm, the therapist gradually withdraws this control, and
the patient attempts to move the arm in the same patterns
and ranges.

Using Occupation-As-Means in Arm Treatment

The NDT therapist uses occupation-as-means activities to
practice and strengthen movement control in the hemi-
plegic arm. The therapist uses handling to introduce these
activities but should withdraw this control as quickly as
possible, letting the patient practice without assistance.
Occupation-as-means activities can be set up with the
hemiplegic arm in weight bearing. For example, the pa-
tient may play checkers on the treatment mat while weight
bearing on the hemiplegic arm or rinse dishes in the sink

Figure 24-12 Therapist corrects position of hemiparetic arm
prior to facilitating arm movements.

Figure 24-13 Placing and holding for the hemiparetic arm. Figure 24-14 Close-up of shoulder showing glenohumeral
subluxation.
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with the unaffected hand while maintaining the hemi-
plegic arm on the counter (Fig. 24-17). These activities
help the patient learn to use the hemiplegic arm to provide
support and assist balance. The patient may also practice
using weight bearing to inhibit associated reactions dur-
ing dressing (Fig. 24-18).

Occupation-as-means also provides opportunities for
practice moving the hemiplegic arm or coordinating use
of both hands in bilateral patterns of coordination. For
example, the patient may strengthen reaching patterns
of the hemiplegic arm by practicing wiping the table or
washing a window. To practice control of elbow move-
ments, the therapist may facilitate arm movements while
the patient holds an object in the hemiplegic hand and
practices bringing it to the body or face (Fig. 24-19).
Bilateral coordination is reinforced by tasks such as car-
rying a tray or pushing a vacuum cleaner. The therapist
selects tasks for occupation-as-means according to the
movement components embedded in them. The practice
of these meaningful activities is expected to generalize to

increased functional use of the hemiplegic arm in other
tasks that use similar components.

Occupation-As-End Treatment

Occupational therapists incorporate NDT/Bobath princi-
ples into occupation-as-end training of ADL and other
tasks by using specific compensations that support the
goals of handling. These compensations are designed to in-
corporate the involved arm into task performance and to
prevent spasticity and abnormal coordination in the hemi-
plegic arm. The therapist selects the occupations to be
trained according to the patient’s level of functioning and
the goals for independence. Early treatment may focus on
retraining basic ADLs, such as bathing, dressing, and toilet-
ing, and tasks such as rolling in bed and transfers. As pa-
tients regain their independence in these tasks, therapists
may incorporate NDT principles into occupation-as-end
training of vocational tasks, such as using a computer
mouse, or leisure activities, such as golf or swimming.
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Figure 24-15 Therapist correcting subluxation.
Figure 24-16 Therapist controlling subluxation while facilitat-
ing arm movement.
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Gross motor activities, such as rolling in bed, sitting up,
and standing up, are important functional tasks that are
introduced in acute treatment. When the patient cannot
move the hemiplegic arm, the NDT therapist trains spe-
cific compensations designed to promote symmetry, pre-
vent neglect of the hemiplegic arm, and inhibit abnormal
tone and movement. For example, the patient may be
taught to interlace the fingers of both hands, keeping
palms together and thumbs facing up, when it is necessary
to move the arm. This clasped-hand grip helps patients to
maintain the hemiplegic forearm in an extended position
during self-range of motion and during movements such
as rolling and standing up. The therapist may teach rolling
to the uninvolved side by having the patient clasp the
hands, reach both hands toward the ceiling with extended
elbows, and then initiate rolling by turning the head and
reaching both arms across the body (Fig. 24-20, A & B).
This technique ensures that the hemiplegic arm does not
get left behind the body and that the patient will actively
use her trunk muscles to initiate rolling rather than turn-
ing in bed by pulling on the bed rails. Similarly, having the

Figure 24-17 Therapist helps maintain the hemiparetic arm in
weight bearing while the patient rinses the dishes at the sink.

Figure 24-18 Patient uses hemiparetic arm in weight bearing
while dressing.

Figure 24-19 Therapist facilitates elbow flexion while the patient
grasps the cup with both hands and brings it to the mouth.
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patient clasp hands before coming to standing prevents an
associated reaction in the hemiplegic arm, maintains sym-
metry in the trunk and lower body, and prevents the
patient from pushing up with the unaffected arm.

The NDT therapist also uses compensatory techniques
to incorporate the hemiplegic arm into activities such as
dressing and grooming. Flexor posturing of the arm dur-
ing task performance is a major problem for some pa-
tients, particularly when the patient is struggling or using
excessive effort. After the task is complete, the arm may
remain in this flexed position. The NDT therapist intro-
duces compensations during life tasks to maintain sym-
metry in the trunk and maintain the hemiplegic arm in
extension. For example, to prevent posturing of the hemi-
plegic arm while the patient puts on a shirt, the patient
may be taught to flex the trunk forward and reach the
hemiplegic arm to the floor before putting it into the shirt
sleeve (Fig. 24-21) (Davis, 1990). This technique passively
maintains extension in the arm during this difficult move-
ment. As control of the arm improves, the patient may
learn to place the hemiplegic arm in a position of extended
weight bearing on the bed during tasks such as buttoning

SECTION FIVE—Treatment of Occupational Function658

Figure 24-20 A. Patient lifts hemiplegic arm. B. Patient turns
the arms and upper trunk to roll to the uninvolved side.

Figure 24-21 Patient using compensation to put the hemi-
paretic arm in the sleeve.

a shirt, when the arm is most likely to posture in a pattern
of flexor spasticity.

Although functional training is designed to promote
independent task performance, the NDT therapist ini-
tially uses handling in combination with verbal instruc-
tions and demonstrations to teach the patient what is ex-
pected. The NDT therapist uses handling to structure the
task, so that the patient has only to control the movement
of one body segment during task practice. Handling is a
particularly important part of occupation-as-end training
in the acute phase, since patients at this stage of recovery
have problems controlling both trunk and arm position
(Van Dyck, 1999).

For patients with poor sitting balance, the NDT thera-
pist may assist the movement of the trunk during task
practice. For example, the therapist may use his or her
hands on the patient’s trunk to provide stability and
maintain weight on the hemiplegic hip while the patient
leans forward to don shoes (Fig. 24-22). Or the therapist
may assist the upper extremity in task performance while
the patient performs the necessary trunk movements in-
dependently. For example, the therapist may facilitate the
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correct shoulder and elbow movements while the patient
holds the deodorant stick in the hemiplegic hand and ap-
plies it to the uninvolved side. As the patient’s movement
control increases and task performance becomes more au-
tomatic, the therapist withdraws physical assistance. At
this point, verbal feedback may be offered to help improve
the patient’s performance.

Contributions to Psychosocial Adjustment

The emphasis that the NDT/Bobath approach places on
functional recovery in the hemiplegic side has potential
psychosocial as well as physical benefits to patients who
have had strokes. In traditional rehabilitation ap-
proaches, the emphasis is on compensatory use of the
uninvolved side. This may suggest that the hemiplegic
side will not recover. In contrast, the NDT/Bobath ap-
proach, with its emphasis on treating the hemiplegic
side, offers stroke patients a very different message. From
the early days of rehabilitation, NDT therapists help

stroke patients relearn functional tasks in ways that
make use of the existing motor patterns in the trunk,
arm, and leg. They also use treatment to increase control
of movement in the affected side and to minimize or
eliminate secondary impairments that affect quality of
life. These treatment activities give the patient realistic
hopes of functional recovery in the affected side of the
body and may contribute to a more positive attitude to-
ward the disability and a sense of self-efficacy.

EFFICACY AND OUTCOMES
RESEARCH

Since NDT/Bobath treatment is widely used in many
countries, research documenting the efficacy of this
approach is an extremely important component of evi-
dence-based practice. A literature search identified a small
number of recent studies examining the efficacy of the
NDT/Bobath approach in stroke rehabilitation. The ma-
jority of these studies compare treatment outcomes of pa-
tients receiving the Bobath approach to the outcomes of
patients receiving other therapeutic interventions with the
goal of determining which approach is most effective for
remediating impairment and improving general func-
tional outcomes. Although this literature suggests that
the NDT/Bobath approach is effective for improving
physical and functional outcomes, no strong evidence
supports the superiority of NDT/Bobath over other treat-
ment approaches following stroke. Methodological limi-
tations and inadequate outcome measures, however, may
limit the conclusions that can be drawn from these re-
search studies (Luke, 2004; Paci, 2003), and the nature of
this approach may make it difficult to devise standardized
treatment interventions for research study.

Systematic literature review and meta-analysis provide
the highest level of scientific evidence. Two recent studies
used systematic literature search to investigate the clinical
effectiveness of NDT/Bobath in the treatment of stroke.
Paci (2003) reviewed the literature in English, French, and
Italian and identified 15 studies where Bobath treatment
was used in either experimental or control groups.
Outcome measures included effectiveness of general treat-
ment, effectiveness of treatment of lower extremity and gait,
and effectiveness of treatment of the arm. Although the
groups receiving NDT/Bobath treatment showed an im-
provement in some or all measures in most studies, the ma-
jority of studies found no significant differences between
treatment groups. Luke (2004) performed a similar litera-
ture search and identified eight articles that compared the
effectiveness of Bobath treatment in upper limb disability
with similar findings. Like Paci, Luke concluded that
NDT/Bobath is not superior to other treatment approaches
at improving tone and movement in the upper limb,

Figure 24-22 Therapist using handling techniques to provide
trunk stability while the patient fastens his shoes.
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addressing activity limitation, or increasing participation in
life roles. Since Hiraoka (2001) and Hafsteinsdottir (1996)
reported similar results after reviewing a slightly older
group of studies, it seems safe to conclude that the bulk of
existing research does not demonstrate any advantage for
NDT as a clinical intervention over other methods of
neurological rehabilitation.

The evidence from recent randomized, controlled stud-
ies is more ambiguous. Langhammer and Stanghelle
(2000) performed a randomized, controlled study of 61
acute stroke patients, half of whom were treated with
NDT/Bobath and half of whom received treatment based
on Motor Relearning Program (MRP). During the acute
phase of rehabilitation, patients treated with MRP had
shorter hospital stays and showed significantly greater im-
provements on two tests of motor function. The authors
concluded that these results demonstrate that MRP is
preferable to Bobath in the rehabilitation of acute stroke.
When the same patients were reassessed at 1 and 4 years
post stroke (Langhammer & Stanghelle, 2003), however,
both groups showed a large decrease in function, and no
significant differences were present between the two
groups on measures of arm function and ADL independ-
ence. In other words, the type of treatment patients re-
ceived in the acute phase did not have a differential effect
on long-term recovery because the patients treated with
NDT did not have significantly lower functioning than
those who had been treated with MRP.

A second series of studies presents evidence of positive
benefits associated with NDT treatment for the hemi-
plegic arm. Feys et al. (1998) performed a single-blind, ran-
domized, controlled study in which 100 stroke patients
were assigned to a control group that received standard
rehabilitation or an experimental group that received 6
weeks of sensorimotor treatment based on NDT/Bobath
concepts to the arm in addition to standard rehabilitation.
The experimental treatment involved 30 minutes of active
or active-assisted exercise with the hemiplegic arm posi-
tioned in an RIP in an air splint. Feys et al. found that, al-
though both groups improved significantly over time and
there were no group differences on the Barthel Index, the
experimental group showed a greater improvement in the
hemiplegic arm as measured by the Brunnstrom-Fugl-Meyer
Motor Assessment at the 6- and 12-month follow-ups. In ad-
dition, when subjects were re-assessed 5 years later (Feys et
al., 2004), patients in the experimental group scored sig-
nificantly higher on the Brunnstrom-Fugl-Meyer Motor
Assessment and Action Research Arm Test. As in the earlier
study, the groups did not differ significantly on the Barthel
Index. These studies suggest that the sensorimotor stimu-
lation provided by the supplemental NDT/Bobath inter-
vention was highly effective in improving arm function in
the acute phase and that the benefits of this intervention
were long lasting.

In considering the evidence, it is important to note that
several problems with the existing research may limit the

conclusions that can be drawn about the efficacy of
NDT/Bobath treatment. Paci (2003), Luke (2004), and
Hafsteinsdottir (1996) all cite methodological problems
with the research studies included in their reviews. These
concerns include the lack of availability of valid outcome
measures sensitive to the changes in movement control,
postural responses, and muscle tone that may result from
NDT/Bobath treatment; heterogeneous samples with few
controls on age, location, and severity of the stroke; and
differences in the duration and dosage of treatment. In
many studies, small sample size also resulted in low power
to detect treatment effects. These problems have also been
noted in relation to outcome research on NDT/Bobath for
children with cerebral palsy (Butler & Darrah, 2001).
Existing research on the effectiveness of NDT/Bobath has
also focused almost exclusively on intervention for acute
hemiplegia. As the studies of Langhammer and Stanghelle
indicate, this focus may not adequately reflect the long-
term benefits of a given intervention.

A second problem with the existing research is related to
the nature of NDT/Bobath treatment and the problems in-
herent in standardizing and measuring motor interven-
tions for a treatment intervention that is evolving and
individualized. NDT/Bobath treatment principles and
techniques have changed over time and are taught mainly
through post-graduate continuing-education courses. For
this reason, the Bobath text (1990), cited in many of the
studies as the source of the techniques used, does not ade-
quately reflect the current practice of NDT. The NDT ap-
proach is individualized, so that NDT therapists may use
very different strategies for individual patients depending
on the problems identified during assessment. Since the
procedures and techniques used in research must be stan-
dardized, the NDT delivered in the treatment protocol may
not reflect the true benefits of the technique. Finally, the ef-
fectiveness of NDT and other motor interventions depends
largely on the experience and skill of the therapist and spe-
cific goals of the treatment session (Butler & Darrah, 2001).
Although the skill level of the therapists delivering the treat-
ment is rarely mentioned and is difficult to quantify, it is
clear that most research studies do not use therapists with
expertise in the NDT/Bobath approach. This suggests that
the research outcomes may underestimate the true efficacy
of the approach. Given these problems, research studies in
which operationally defined and current NDT/Bobath
treatment is delivered by experienced therapists with clini-
cal education in this approach will be needed to accurately
evaluate the efficacy of this approach in the future.

Barriers to Effectiveness

The NDT approach and NDT handling has been criti-
cized by motor learning theorists as too passive and lack-
ing in opportunities for independent practice (Gordon,
1987). This criticism may be valid. Although B. Bobath
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stressed that handling should involve active participation
by the patient, she also stressed that the therapist should
prevent abnormal tone and movement. Her emphasis on
movement quality has resulted in a perception among
NDT therapists that patients should not move inde-
pendently until they are able to use normal patterns of
muscle activation. Research on motor learning suggests
that this restriction may limit the patient’s functional re-
covery and affect both functional performance and use of
the involved arm (Langhammer & Stanghelle, 2000). For
example, Langhammer and Stanghelle (2000) performed
a randomized double-blind study comparing motor

function and functional level of patients treated with
Bobath with motor function and functional level of pa-
tients receiving the Motor Relearning Program (MRP),
which is a treatment stressing independent practice. They
found that motor function in the arm was significantly
better in the MRP group at discharge, although this did
not remain true at 5-year follow-up. NDT therapists and
clinical instructors are aware of this problem and are
changing the practice of handling to incorporate oppor-
tunities for independent practice (Ryerson & Levit,
1997a; see Howle, 2002 for a complete discussion of this
problem).

CASE
E X A M P L E

Mr. R.: Optimizing Motor Behavior Using the Bobath Approach

Occupational Therapy Intervention Process Clinical Reasoning Process

Objectives Examples of Therapist’s Internal Dialogue

Appreciate the contextPatient Information
Mr. R., a 64-year-old retired economist 2 months post
stroke, was referred to outpatient occupational ther-
apy after treatment in a rehabilitation center and at
home. Mr. R. had a severe stroke that resulted in flac-
cidity in the muscles of the left trunk, arm, and leg and
loss of balance in sitting and standing. At the time of
the evaluation, the patient and his wife were living
with a daughter and her family because of the de-
mands associated with his care. The occupational
therapy assessment identified the following problems:
(1) dependence in ADLs and IADLs due to loss of pos-
tural control; (2) severe pain in left shoulder and
edema of the left hand; (3) failure to attend to the left
side of the body or to position the left arm for safety or
comfort; (4) non-functional left arm and hand due to
flaccidity and weakness; and (5) mild depression.

Develop intervention
hypotheses

“I believe that Mr. R.’s poor trunk control and his shoul-
der pain are the two major causes of his inability to
care for himself. He seems afraid to touch or move his
left arm because it may hurt, and he knows he is likely
to fall over when he tries to dress himself or transfer to
the wheelchair. Sleeping at night is also difficult be-
cause of arm and hand pain, and he cannot find a com-
fortable position or turn easily. Therefore, reducing his
pain and making him safer during daily activities are
important priorities. Improvements here should give
him hope.”

“Mr. R was an active person with a challenging and im-
portant job before his stroke. He was forced to retire
because of his physical limitations, and he and his wife
have left their own home to live with their daughter be-
cause he is too much for his wife to manage independ-
ently. These dual losses must be hard on this proud
man and disruptive to his sense of self-efficacy. His de-
pression seems appropriate to these changes in life
roles. He is also discouraged because he remains so
dependent after 2 months of intensive rehabilitation
and home therapy. It is clear that he has begun to
doubt that he will ever get better.”
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Summary of Short-Term Goals and Progress
Goal 1: Mr. R. will be able to sit unsupported on a firm
chair and initiate trunk weight shifts in anteroposterior,
lateral, and rotational planes without loss of balance. 

The therapist determined that Mr. R. lacked suffi-
cient control of trunk movements in sitting to dress
safely. During treatment, she worked to increase control
of trunk movements in the patterns necessary for upper
and lower body dressing and grooming. She also used
upper extremity weight bearing at a table to increase
trunk control so that Mr. R. would learn to support
weight on his affected left arm and activate muscles in
his trunk and shoulder girdle. The therapist taught Mr.
R. and his daughter how to practice these trunk move-
ments at home. She also changed the way the daughter
helped Mr. R. transfer to increase weight bearing on the
left leg and appropriate activity in trunk extensor mus-
cles. As trunk control improved, Mr. R. could use his un-
involved right arm to put on his shirt while sitting with-
out loss of balance. He also could independently
manage his wheelchair locks and foot pedals. Visual
neglect of the left side decreased, as he was able to
turn his head to the left without loss of balance.

Assess the patient’s
comprehension

“Mr. R. is able to follow directions in therapy and to re-
peat the directions and goals on command. I think his
cognitive abilities will be a strength—he has more diffi-
culty with execution because his body doesn’t always
behave the way he wants. He is able to get set up for
his home exercises independently but needs some
physical assistance from his daughter to get his sling
and splint on correctly.”

Understand what he is
doing

“The daughter reports that he is motivated to do things
the way we practiced in therapy. Transfers are easier,
as are ADLs. Both are pleased with the program.”

Goal 2: Mr. R. will wear the prescribed shoulder support
and hand splint while he is out of bed and perform edema
massage and shoulder exercises three times a day. 

The therapist removed the elevated arm trough from
the patient’s wheelchair because it increased shoulder
pain. She showed the patient’s daughter how to use a
pillow to position the arm in the wheelchair. Mr. R. was
fitted with a commercial shoulder brace for use during
walking. This brace supported the subluxation but did
not position the elbow in flexion. The therapist also fab-
ricated a wrist splint that supported the wrist in neutral.
The patient and daughter were instructed to stop all ex-
ercises that caused pain. They were taught how to mas-
sage the hand to decrease edema. In addition, the thera-
pist taught Mr. R. how to move his arm in small ranges,
supporting the left hand in the right using the modified
clasped hand grasp and how to position the arm in bed.

Compare actual to ex-
pected performance

Know the person

“Mr. R is starting to come into each therapy session
with a list of questions or problems. He is able to see a
difference in the edema in his hand and has been using
the positioning techniques in the wheelchair and in
bed. He reports that he is able to fall asleep more easily
now that he knows where to put his arm, but he still
wakes up with shoulder pain, which shows that we are
making progress but have more work to do.”

The treatment was successful. Hand edema began to
decrease immediately, and the hand was no longer pain-
ful to the touch after three treatments. The therapist also
could passively move the arm below 60° of shoulder ele-
vation without pain in supine when supporting the shoul-
der joint. The therapist changed the massage and passive
exercise program to reflect these improvements. She also 
introduced transfers and rolling using the clasped-hand
technique to incorporate the left arm into the activity.

Appreciate the context “Daughter is extremely concerned and follows through
well. His success with his home exercises is due to her.
She is a real asset to him.”

Goal 3: Mr. R. will actively assist with dressing. 
Mr. R.’s daughter dressed her father while he lay in

bed. The therapist recommended that they start dress-
ing with Mr. R. seated in a straight chair with arms. One
treatment session was devoted to teaching Mr. R.’s
daughter how to assist dressing while encouraging her
father to be active and assist the task. The daughter ini-
tially supported the left arm and assisted trunk weight
shifts. As her father grew more confident, she provided
less physical assistance but continued to give verbal
cues. The therapist introduced occupation-as-end
dressing when Mr. R. had sufficient trunk control to per-
form necessary weight shifts without loss of balance
and when pain no longer limited passive movements of
the left arm. The slow approach gave Mr. R. time to
learn and fostered confidence in his own abilities.
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Reflect on competence “Mr. R. is very similar to other stroke survivors that I
have worked with, and I believe he will respond well to
my treatment plan. I expect that we can decrease his
pain fairly quickly, which should make therapy/home
exercises less stressful. I also believe that his depres-
sion will lighten when he starts to see progress, but if
not, he may require a medical evaluation and medica-
tion.”

Select an intervention
approach

“I will develop a treatment plan based on NDT princi-
ples and techniques to treat his trunk control and
attempt to change the pain and increase function in the
left arm. I believe that improving his trunk control and
restoring pain-free shoulder movements in the left arm
will make it possible for Mr. R. to dress and bathe him-
self. I know that there is no evidence that NDT is more
effective than compensatory training, but Mr. R. has al-
ready had 2 months of compensatory training without
results, and focusing on his motor impairments will
represent a new approach to his loss of independence.
I will also work with his daughter to develop more con-
sistent ways to perform ADLs, transfers, and arm exer-
cise.”

Recommendations

The occupational therapist recommended 2 therapy
sessions per week for 8 weeks. Mr. R.’s insurance
company authorized 16 30-minute sessions. In consul-
tation with Mr. R. and his daughter, the occupational
therapist established the following treatment goals,
which were motivated by the patient’s desire to return
to his own home: (1) Mr. R. will bathe his upper and
lower body and dress himself with assistance and ver-
bal cues using compensations that increase the use of
the left side; (2) Mr. R.’s daughter will be able to move
his left arm through 120° of shoulder elevation with-
out pain; (3) Mr. R. will transfer with contact guarding
to and from wheelchair to bed and toilet; (4) Mr. R. will
position his left arm on the table during meals and
speech therapy and shift weight over this arm; (5) the
left arm will be properly positioned in wheelchair with
hand splint on 75% of the time; and (6) hand edema
will be eliminated.

Consider the patient’s
appraisal of perform-
ance

“I think that continued therapy is warranted despite the
lack of improvement in previous treatment programs.
Mr. R. is anxious to be more independent so that he can
move back to his own home and participate in more of
his former life roles. His cognitive abilities do not seem
to be affected, and he has a realistic sense of what he
can do now and what is needed to return to his own
home with his wife. He seems afraid to be too opti-
mistic for fear of failure, but I expect that if he can see
progress he will want to keep going.”

Ascertain the patient’s
endorsement of the plan

“Mr. R. is extremely happy with the goals we have set
and our new methods. His daughter is rather protective
but interested in helping her father with his therapy
and pleased with our goals. Because of her physical
limitations, Mrs. R. is not likely to assume much of a
role in direct care. But she is supportive of her husband
and watches each therapy session.”

Consider what will occur
in therapy, how often,
and for how long
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Next Steps
Revised Short-Term Goals (after 16 treatments)
• Mr. R. will perform upper body and lower body

dressing activities independently while sitting in a
straight chair.

• Mr. R. will attend to the position of his left arm at all
times and will position the arm appropriately with-
out verbal reminders.

• Mr. R. will support weight on the left forearm while
sitting at a table and use this pattern functionally in
activities such as eating, reading, and writing.

• Mr. R. will transfer independently from the wheel
chair using the clasped-hands technique.

Anticipate present and
future patient concerns

“Mr. R. has made good progress on all our goals but
still requires assistance for most life roles. He is begin-
ning to realize that, while he may achieve his goals,
therapy is likely to last several more months. He has
been talking with his wife and daughter about moving
back to their own house with a live-in aide to assist
with his care and exercises. I think this is probably a
good solution but encouraged him to continue to work
on the program we have set up to see if we can accom-
plish our new goals. He agrees that continuing treat-
ment is important no matter where he is living.”

Decide if the patient
should continue or dis-
continue therapy and/or
return in the future

Analyze the patient’s
comprehension

CLINICAL REASONING IN OCCUPATIONAL THERAPY PRACTICE

Effects of Physical Impairments on ADL Performance

At the time of his evaluation, Mr. R. could not dress himself and his daughter was dressing him. The occupational thera-
pist wanted to start dressing training immediately because independent self-care was a major long-term goal. Her plan
was to develop a system for Mr. R. and his daughter to use at home. The daughter would provide support and assistance
initially and gradually withdraw her assistance as Mr. R. developed better control of the movement components necessary
for independence.

What impairments contributed to Mr. R.’s loss of functional performance? What types of support and assistance are
most important during the first dressing sessions? How do you teach Mr. R.’s daughter to assist upper body dressing
during the early phase of treatment? How could she position the hemiplegic arm during lower extremity dressing?
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SUMMARY REVIEW QUESTIONS
1. What do Bobath and Bobath say are the major

problems after stroke?

2. Define the following terms: facilitation, inhibi-
tion, and handling. How are these procedures
used to treat adult hemiplegia?

3. How do Bobath and Bobath define postural
control, and what problems are associated with
loss of postural control?

4. Explain why abnormal tone is a major problem
requiring occupational therapy treatment.

5. List several ways to control spasticity.

6. What is the overall goal of NDT/Bobath treat-
ment for stroke patients? How does this goal
relate to the practice of occupational therapy?

7. Describe several ways occupational therapists
may incorporate NDT/Bobath concepts into
ADL training.

8. How do the goals of treatment differ for patients
with low tone and patients with spasticity?

9. Why is weight bearing on the arm important for
function? List several ways to use upper extrem-
ity weight bearing in treatment.

10. Describe a treatment program to increase move-
ment and function in the hemiplegic arm if the
patient has flexor spasticity.
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