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Abstract: Background: To facilitate improvement in participation, therapy needs to be transferred into everyday life of
people with chronic stroke. Individualised, home based, self-training exercise programs should be oriented towards the
potential of the person, be specific to their ability and impairment levels, avoid compensation strategies as far as possible and
operate at the upper limit of the individual’s ability level. Objectives: To investigate the effectiveness of an individualised
learning and exercise program based on the Bobath concept for facilitating personal goal achievement in people with chronic
stroke. Method: Repeated measures design. Fifty-five people with chronic stroke were recruited from participants in
Advanced Bobath training courses. During the five day course, participants learned individualised self-training programs,
which they then carried out at home for three months, adapting their program according to their performance level. The
primary outcome measure was the Canadian Occupational Performance Measure (COPM) - Performance domain. Secondary
measures included the COPM satisfaction domain, World Health Organisation Disability Assessment Score-2 (WHO-DAS2),
and Goal Attainment Score (GAS). Measurements were taken three months and immediately prior to the Bobath course and
three months after the course. Results: COPM-Perfomance, COPM-Satisfaction and the WHODAS-2 showed a significant
difference over the time points, with followup scores significantly greater than both baseline and preintervention (p<.001).
Sixty eight percent of participants achieved their personal goals (GAS). Conclusion: The study indicates that an individualised
self-training approach based on Bobath principles may enable the transfer of acquired proficiency into the personal goals of
people with chronic stroke.
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The use of individually tailored self training in a home based
exercise program has yielded positive results for increasing
physical activity [6], walking capacity [7, 8] and upper limb
function [9]. There is less evidence for improving
participation, including achievement of personal goals. Goal
directed, individualised self training programs may be a useful
approach for enhancing achievement of personal goals in
stroke survivors.

The Bobath concept is a well established approach to

1. Introduction

There is growing interest in rehabilitation interventions
extending beyond the subacute phase for stroke survivors [1, 2]
underpinned by studies showing poor outcomes for quality of
life and participation [3, 4]. There is evidence that stroke
survivors can benefit from physiotherapy in the chronic phase,
however, the costs of providing this care are considerable [5].
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neurorchabilitation. The clinical reasoning of the Bobath
therapist involves a complex assessment focusing on the
analysis of movement behaviour in task performance [10].
The therapist assesses the quality and efficiency of movement,
the individual impact of the neurological condition on the
person and identifies potential for more efficient movement to
enable achievement of meaningful goals [10]. In Bobath
practice, interventions are necessarily individualised; this
applies equally to the therapist/ patient interaction and
development of self training programs. In this context, the
question arises as to whether an individualized self training
program, developed in accordance with Bobath principles,
will bring about improvements in participation in stroke
survivors.
The primary hypothesis for this pilot study is that
participants with chronic stroke who receive a combined
intervention of individualised Bobath training and a goal
directed, self training program will improve more in their
ability to perform their own personal goals, as measured by
the Canadian Occupational Performance Measure (COPM)
Performance scale [11], compared to a baseline period.
Secondary hypotheses are that greater improvements will
also be observed compared to a baseline period for the
following domains
a) Satisfaction with ability to perform personal goals [11]
(COPM Satisfaction scale)

b) Self reported disability (WHO Disability Assessment
Scale, version 2 [12] (WHO-DAS 2) and

c) Physical function, as measured by the Rivermead
Mobility Index [13] (RMI)

2. Method

Design: Repeated measures study. This project received
ethical approval from Human Research Ethics Committees in
Germany (Ethics Committee at Physio-Akademie of the
German Physiotherapy Association (ZVK e.V.)) and Japan
(Ethical Review Board of Juntendo University Nerima
Hospital), conforming to the Declaration of Helsinki.

Written informed consent was gained from all participants.

Setting: Three ambulatory rehabilitation services in
Germany and one outpatient service in an acute neurological
hospital in Japan.

Participants: People with chronic stroke who had agreed to
participate in a five day Advanced Bobath training course for
physiotherapists and occupational therapists were invited to
participate in the study. In Advanced Bobath training courses
certified by the International Bobath Instructor Training
Association (IBITA), people with neurological diagnoses
attend for daily 90 minute assessment and treatment sessions
conducted by course participants (qualified physiotherapists
and occupational therapists), under the supervision of course
tutors (certified by IBITA). The course venue is responsible
for inviting current and previous patients to participate in the
Bobath course. The selection criteria for patients attending a
Bobath course with the self training theme included chronic
stroke, significant sensori-motor dysfunction, limitations at an

activity and participation level and able and willing to
participate in therapy for daily 90 minutes treatment sessions.

The inclusion criteria for this study were

1. Moderate disability following stroke

2. A minimum of 12 months post stroke

3. Cortical stroke

4. Friends or relatives living in the same household

Exclusion criteria were

1. Pronounced receptive and/or expressive speech deficits

2. Pronounced neglect (Catherine Bergego Scalel4 > 20),

3. Unable to follow a two-step command,

4. Full dependency in all ADLs

Intervention

The intervention consisted of two parts. The first part
involved the development of a personalised self training
program together with the therapist during the five day Bobath
course. In the second part, the participants carried out their self
training program with or without the help of carers at home
over a three month period (see Figure 1).

In the first part, participants attended the Advanced Bobath
Course, receiving 90 minutes of Bobath therapy on five
consecutive days. The focus of these therapy sessions was the
development and learning of a self training program. The self
training program was designed to meet the following criteria:

a) developed in response to the person’s own goals:

b) adapted to the individual’s ability and neurological

impairment

c) developing the potential of the person for further

improvement

d) minimising the practice of compensatory strategies [15]

e) using their usual personal environments and equipment

already available to them

On commencement in the Advanced Bobath Course, each
participant was assessed with regard to their personal
situation, movement dysfunction and impairments. Together
with the participant, personal goals were identified with
potential for achievement through the methodical and
systematic application of an individualised exercise program.
Personal goals were structured into the SMART goal format
[16]. The therapist then divided the desired goal into
activities, movement sequences, and movement components.
Movement analysis provided information about the
sequences and components of movement that the person
could not complete or where movements were not efficient
or economical. For the desired action, the patterns of
activation of both target muscles and compensatory muscles
were evaluated. The assessment also focused on the
impairments underlying the movement problems; the
relative proportions and severity of motor, sensory,
biomechanical, perceptual and/or cognitive and emotional
disorders [17]. The therapist formulated working hypotheses
as to the underlying causes of the movement problem [10],
these were then tested in the treatment sessions during the
five day course and adapted and changed as necessary. Once
the therapists had confirmed a treatment approach that
yielded improved performance within session, exercises
were developed for the person to practice at home.
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The exercises focused on specific movements, aimed at
improving control of movement and avoiding the use of
compensatory strategies. The exercises also included
components related to specific impairments, for example,
inclusion of exercises involving turning to improve
orientation in space in patients with perceptual issues, or
exercises to mobilise the hip in patients with motor and
biomechanical impairments. Programs usually included both
part task and whole task exercises and exercises outside the
task where specific components were addressed in different
postures or alignments. Other postures were utilised in order
to make it easier to achieve the movement component; for
example, working on core stability aspects in supine or
sidelying.

For the exercise program, a folder with photos was used;
each folder was created in the Advanced Course together with
the patient participants, inclusive of written instructions and
comments (see Online Supplement for examples of exercise
programs). Information was provided on how to perform the
exercise and recommendations for the number of repetitions.
In addition, three variations of each exercise (a, b and c) were
developed so the patient could adapt the exercise to increase or
decrease the difficulty level, allowing shaping of the exercise
to their ability level on a specific day. In order to move on to a
more difficult version of the exercise, the patient had to reach
specified levels of ability. For some patients, a relative or
friend provided cueing, supervision or light assistance to
enable practice of difficult components.

In the second part, the participant was asked to carry out
their individualised program for three months, including
adapting their exercises according to their own assessment of
their performance. A calendar was used over the duration of
the second part to document the level of difficulty performed
for each exercise (a, b or c), enabling the participant to
visualize their achieved level of performance.

In five Advanced Courses, 59 therapists (36 PT, 23 OT)
were trained to create the individualized self training
programs. Four IBITA recognized advanced course
instructors were involved in providing the training.

2.1. Measures

The primary dependent variable was the Canadian
Occupational Measurement (COPM) Performance domain
[11]. The COPM is a person centered measure where a
structured interview is conducted to identify daily activities
that the person wants to do, needs to do or is expected to do but
is unable to accomplish. The COPM Performance domain
measures the person’s self perceived level of ability to
perform the identified task. In the Satisfaction domain, the
person rates their satisfaction with their performance level.
For this study, COPM Performance was chosen as the primary
outcome as it measures the person’s ability to perform their
own goals, ensuring that outcomes achieved are significant
and relevant to the person. Reliability and validity of COPM

has been demonstrated [18]. The COPM has been widely
utilized to measure the effectiveness of interventions
following stroke [19-24].

Secondary variables include the World Health Organization
Disability Assessment Score 2.0 [12] (WHO DAS-2), and the
Rivermead Mobility Index (RMI). The WHO DAS-2 has
undergone extensive psychometric testing [25]. Reliability [13]
and aspects of validity and responsiveness [26, 27] have been
established for the RMI.

Measurements were taken at baseline (three months before
commencing the Advanced course), immediately prior to the
Advanced course and three months after completing the
course (see Figure 1). An independent rater, physiotherapist,
occupational therapist or neuropsychologist from each center
conducted the assessments; raters were not involved in the
study design, selection of participants, or delivery of the
intervention. The raters were trained in the assessment
procedures. The baseline and pre-course assessments were
completed in person and the follow up assessments were
completed in person or by telephone.

In addition to these measures, Goal Attainment Scaling [28]
(GAS) was utilized during the Advanced Courses to help
participants and therapists clarify goals and the level of
achievement the stroke survivors were aiming for. GAS
ratings achieved were scored during the follow up assessment
by the independent raters.

2.2. Statistical Analysis

As an initial step, the variables of interest were investigated
for normality of distribution by visual inspection and analysis
of skewness and kurtosis. Analysis of variance for repeated
measures (ANOVA) was utilized to test for significant
differences between measurement times. Where significant
differences were identified, post hoc analysis with the least
significant difference test was used to identify the time points
with significant differences. Post hoc power analysis was
utilized to determine the sample size required for a definitive
trial.

3. Results

Fifty five people with stroke participated in the study.
Demographic and medical variables of participants are
presented in Table 1. Fifty four of the 55 participants
participated in assessments at the three time points (Figure 1).
Each participant with stroke had a self training program folder,
containing an average of 8.98 individually devised exercises
(SD 2.56, range 4 — 17) in relation to their personal goals. In
all, 503 individual exercises were developed and utilized. On
average, participants carried out all or part of their program on
73.04 of the 92 days (SD 19.85 Range 2-92). Table 2 shows
baseline, preintervention and followup data for all outcome
variables.



American Journal of Health Research 2021; 9(1): 26-33

Table 1. Demographic and medical variables at baseline.

29

Gender Men 25

Age Mean 56.87 (SD 13.29; range 26 -82)
Side of hemiparesis Right 24, Left 31

Type of stroke Infarct Haemorrhage

Time since injury 7.12 years (SD 6.67; range 1 — 27 years)
Berg Balance Score Maximum score 56 Mean 45.1 (SD 11.7; range 9 -56)
MESUPES* Arm Maximum score 40 Mean 19 (SD10.3; range 0 -39)
MESUPES Hand Maximum score 12 Mean 3.3 (SD4.5; range 0-12)
MESUPES Orientation Maximum score 6 Orientation 0.8 (SD1.6; range 0-6)

MESUPES: Motor Evaluation Scale for Upper Extremity in Stroke.

Assessed for eligibility (n = 55)

Patient participants of Advanced Bobath courses x 5

Met eligibility criteria. (n=55)
Consented to study (n=55)

>

v

Baseline assessment 3 months prior to Bobath Advanced Course
COPM, WHO-DAS 2, RMI  (n =55)

\4

Pre intervention assessment 1 week prior to Bobath Advanced Course
COPM, WHO-DAS 2, RMI, BBS, MESUPES (n =55)

5 day Advanced Bobath Course
Pre intervention: GAS developed with participant
Intervention Part 1 delivered

¢ Individualised assessment of personal goals, level of ability in goal performance and
impairments limiting goal achievement

* Identification of potential to improve goal performance through specific sensori motor
activities targeting motor impairments and part practice of goal components

e Person with stroke and carer trained in goal based home exercise program, including self
evaluation of performance to progress onto more difficult variations of the exercises.

v

Intervention Part 2 delivered: Self training program conducted for 3 months

Use of calendar to document the level of difficulty performed for each exercise (n =52)

l

Followup assessment 3 months after Bobath Advanced Course

COPM, WHO-DAS 2, RMI, GAS (n=54)

Lost to follow up; changed residence (n=1)

Figure 1. Flow chart participants.
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Table 2. Primary and secondary variable scores at three measurement points.
Baseline Mean (SD) Pre-Intervention Mean (SD)  Follow up Mean (SD)

COPM - Performance 33 (1.52) 3.5(1.54) 4.61 (1.6)
COPM - Satisfaction 2.56 (1.47) 2.79 (1.68) 4.3 (1.86)
WHO DAS-2 27.75 (16.7) 27.45 (15.98) 23.08 (15.14)
Rivermead Mobility Index 11.67 (2.89) 11.91 (2.55) 12.37 (2.62)

Prior to conducting the comparative analysis, visual
inspection of boxplots at the three measurement time points
demonstrated normal distribution patterns for all variables
(Figure 2). For the primary variable of COPM Performance
Score, repeated measures ANOVA showed that the mean
values for the three measurement points were significantly
different F (2.11)=29.69, p<0.001. Post-hoc analyzes using the
least significant difference test demonstrated that the COPM
Performance score at the follow-up measurement point was
significantly higher than at the baseline and pre-intervention
measurement points, p<0.001, (Figure 2a). No significant
difference was found between baseline and pre-intervention

(p=.16).
3.1. Secondary Variables

For COPM satisfaction, the ANOVA showed that the mean

values for the three measurement points were significantly
different F (2,106)=45.018, p<0.001 (Figure 2b). Post-hoc
analyzes demonstrated that the COPM satisfaction score at the
follow-up measuring point was significantly higher than at the
baseline and pre-intervention measuring points, p<0.001. No
significant difference was found between baseline and
pre-intervention (p=.14).

For the WHO DAS-2, the ANOVA showed that the mean
values for the three measurement points were significantly
different F (2,106)=12.44, p<0.001 (Figure 2c). Post-hoc
analyzes demonstrated that the WHO DAS-2 score at the
follow-up measurement point was significantly lower than the
baseline and pre-intervention measurement points, p=0.001.
No significant difference was found between baseline and
pre-intervention (p=.5).

L a2 a3

i o

s

T T T
Va0 108 W0 208 V0308

Figure 2. Boxplots for primary and secondary measurements at three time points; 3 months prior, one week prior and three months post the 5 day Bobath course
a) Candian Occupational Performance Measure -Performance, b) Candian Occupational Performance Measure -Satisfaction, c¢) Rivermead Motor Index, d)

WHO Disability Assessment Scale-2.
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For the Rivermead Mobility Index, the ANOVA showed
that the mean values for the three measurement points were
significantly different F (1.36.73)=8000, p<0.003 (Figure 2d).
Post-hoc analyzes demonstrated that each comparison
between time points was significant (baseline to
pre-intervention p=.027; baseline to follow up p=.002; and
pre-intervention to follow up p=.019).

Fifty three participants rated their goal achievement level
at the follow up assessment according to the Goal Attainment
Score (Table 3). Sixty eight percent of all participants (N=36)
achieved their goal (0) or were better than expected (+1, +2).

Table 3. Goal Attainment Score (N=53).

2 -1 0 +1 +2
9 8 19 10 7

3.2. Sample Size Calculation

Sample size calculations for a definitive trial utilized
differences in change scores over time for the COPM
Performance domain. With alpha set at 0.05, power at 0.8 and
a two-tailed test, 33 participants per group are required for a
definitive trial.

4. Discussion

The results of the study indicate that people with chronic
stroke may improve their ability to perform activities of
personal importance, as measured by the COPM performance,
following an individualized self training program based on the
Bobath concept, conducted over a three month period. The
self training programs were developed during an intensive five
day therapy program and were individually tailored, based on
participants’ personal goals, individual needs, abilities and
neurological impairments. The intensive therapy period
focused on the participant becoming more aware of their own
performance and therefore able to monitor the success or
otherwise of their practice during the self training period. Two
thirds of the participants achieved their own personal GAS
goals.

The secondary measures of COPM satisfaction and WHO
DAS-2 also showed improvement following the intervention.
The lower scores observed in the WHO DAS-2 indicate that
self perceived disability had reduced. For the Rivermead
Mobility Index, improvement was demonstrated between each
of the assessments. This was an unexpected finding of the
study, however, the differences were small (average change
less than one point on a 15 point scale).

Previous studies investigating self training have focused on
measures of function such as walking capacity [8] or upper
limb function [9]. This study indicates that an individualised
self training program may also assist with performance in
relevant activities when personal goals are targeted,
potentially reducing participation restriction.

The research project set a time limit of 92 days for the self
training program. Patients were encouraged to carry out their
program as often as possible. The optimal dosage of training

days or training times in self training in neurorehabilitation is
not known [29]. Some guidelines suggest 150-minutes of
exercise a week [30, 31]. In the present research, the
participants practiced on average 73 days, showing a high
motivation to use their exercise program. However, the
amount of time spent on each exercise occasion was not
recorded. In further research, this question should be
considered. It is possible that a goal directed, individualized
self training program makes the relevance of the exercises
more understandable, increases the willingness to practice,
and thus encourages the number of repetitions required for the
learning process.

5. Limitations of the Study

The study has a number of limitations in the study design.
Participants acted as their own controls in this repeated
measure design; use of randomization would assist in
determining the efficacy of this approach. Also, the
participants were recruited from patients selected to
participate in a training course for experienced therapists. It is
not known how representative this group is of people with
chronic stroke. The distribution of Berg Balance Scores
indicate that the group did demonstrate a spread of ability
associated with moderate stroke. Future studies should
consider strategies to ensure a representative sample.

All participants were able to take part in the structured
interview for the COPM, identify goals in everyday life of
importance to them and rate both performance ability and
satisfaction. In comparison, the use of GAS was more
problematic in the study, with extensive training required to
equip therapists with the ability to set person centered,
relevant goals on the five point scale, adhering to SMART
guidelines [17]. Establishing the five levels of goal
achievement also required therapists to make judgements
about potential to improve, which may be more or less
accurate, to support the person with stroke to identify different
levels of achievement. The COPM may have advantages over
GAS in that less is required from both therapist and participant
in determining potential to improve; and the person
themselves determines the achievement level.

It should be noted that the average change scores between
the pre-intervention and follow up measures was lower than
the minimum detectable change for COPM Performance of
1.7 points18. Self training exercises are a component of
behavioural self management [2]. The concurrent use of other
interventions recommended for behavioural self management,
such as identification of barriers and problem solving, with
ongoing support, may yield greater change in COPM scores.

In this study, 503 exercises related to personal goals and
individual ability and impairment were developed and
documented. These exercises form a rich resource for content
analysis, to unpack the therapy component provided, in order
to elaborate the principles utilized to construct and
individualize interventions. The authors are currently
conducting these qualitative analyses to inform clinicians
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interested in exploring this approach and to assist replication
of the study.

6. Conclusion

The results of this study indicate that an individualised self
training approach based on the principles of the Bobath
concept may enable the transfer of acquired proficiency into
the personal goals of people with chronic stroke. The results of
this pilot study can be utilized to inform further clinical trials
investigating the effectiveness of this approach. Consideration
should be given to complementary interventions to further
enhance outcomes.
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