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a b s t r a c t
spastic paresis is a common feature of an upper motor neuron impairment caused by stroke, brain injury, multiple sclerosis and other central 
nervous system (cNs) disorders. Existing national and international guidelines for the treatment of adult spastic paresis tend to focus on the 
treatment of muscle overactivity rather than the comprehensive approach to care, which may require life-long management. person-centered care 
is increasingly adopted by healthcare systems in a shift of focus from “disease-oriented” towards “person-centered” medicine. the challenge is 
to apply this principle to the complex management of spastic paresis and to include an educative process that engages care providers and patients 
and encourages them to participate actively in the long-term management of their own disease. to address this issue, a group of 13 international 
clinicians and researchers used a pragmatic top-down methodology to evaluate the evidence and to formulate and grade the strength of recom-
mendations for applying the principles of person-centered care to the management of spastic paresis. there is a distinct lack of clinical trial evi-
dence regarding the application of person-centered medicine to the rehabilitation setting. however, the current evidence base supports the need 
to ensure that treatment interventions for spastic paresis should be centered on as far as reasonable on the patient’s own priorities for treatment. 
Goal setting, negotiation and formal recording of agreed sMart goals should be an integral part of all spasticity management programs, and 
goal attainment scaling should be recorded alongside other standardized measures in the evaluation of outcome. When planning interventions for 
spastic paresis, the team should consider the patient and their family’s capacity for self-rehabilitation, as well as ways to enhance this approach. 
Finally, the proposed intervention and treatment goals should consider the impact of any neuropsychological, cognitive and behavioral deficits 
on rehabilitation. these recommendations support a person-centric focus in the management of spastic paresis.
(Cite this article as: turner-stokes l, ashford s, Esquenazi a, Wissel J, Ward ab, francisco G, et al. a comprehensive person-centered approach to 
adult spastic paresis: a consensus-based framework. Eur J phys rehabil Med 2018;54:605-17. doi: 10.23736/s1973-9087.17.04808-0)
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spastic paresis (encompassing spasticity, spastic dysto-
nia and muscle shortening) is a common feature of the 

upper motor neuron syndrome that can impact negatively 
on quality of life in patients with stroke, traumatic brain 

injury (tbi), cerebral palsy (cp), multiple sclerosis (Ms) 
and other central nervous system disorders. rehabilita-
tion is challenging in this context as patients often have 
multiple coexisting problems, including difficulties with 
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opportunity to make informed decisions about their care 
and treatment, in partnership with their healthcare pro-
fessionals.” 12

the value gained from understanding health outcomes 
from the patient’s perspective (i.e. patient reported out-
comes [pros]) is increasingly acknowledged, and in 
many countries pro data are now a requirement for com-
missioning and reimbursement of medical treatment.13, 14 
there is also increasing recognition of the need to report 
functional outcomes, rather than just the achievement of 
symptomatic improvements or reduced impairment.

Spasticity

Traditional definitions of spasticity, such as that described 
by lance,15 focus on velocity-dependent resistance to 
stretch. however, clinicians increasingly address a wider 
array of impairments in their approaches to management.16 
there are several on-going projects that aim to establish 
universal definitions and standards for the measurement 
of spasticity, including the European commission spasM 
group.17 In this article, we use a wider view that specifi-
cally uses the term ‘spastic paresis’ to encompass muscle 
shortening, spastic dystonia and disabling muscle over-
activity.

assimilation of evidence base

the management of spastic paresis is complex, and pro-
ducing evidence-based guidelines using common system-
atic approaches such as the Grades of recommendation, 
assessment, development and Evaluation (GradE) sys-
tem 18, 19 is time-intensive, difficult and not person cen-
tered. in this context, trial-based evidence for an integrated 
approach is expected to be limited in comparison with evi-
dence from other research designs, and calls for a broader-
based approach to the assimilation of published literature. 
to address this issue, the group used a novel pragmatic 
top-down methodology to evaluate evidence and to formu-
late and grade the strength of recommendations using an 
adapted and simplified version of the GRADE approach to 
obtaining consensus.

recommendations were graded using a previously 
validated method for assessing the quality of evidence 
that places less emphasis on randomized controlled trials 
(rcts) and instead embraces a wider variety of research 
designs. this methodology 20 gives value to all study de-
signs (rcts, open-label studies, registries etc.), so long 
as they provided the most appropriate information to 

physical, sensory, cognitive, behavioral and psychosocial 
function. While there are several published guidelines for 
treatment interventions,1-6 these mainly focus on the treat-
ment of muscle over-activity, particularly on the use of 
botulinum toxin (BoNT). Specifically, they do not consid-
er a comprehensive approach nor the importance of patient 
choice and person centered management. in the context of 
rehabilitation, person centered management encompasses 
a complex range of themes including individualized goal 
planning and self-management. patients and their families 
are an integral part of the team, and the role of healthcare 
professionals (hcps) is to consider the patient’s own goals 
for treatment and to support and engage with them to max-
imize autonomy and participation.7-9 such themes are rec-
ognized as vital for effective rehabilitation, but the ways 
to incorporate them into clinical practice require careful 
consideration and planning.

to address this issue, a group of leading international 
clinicians and researchers from established centers of ex-
cellence for spastic paresis (representing North america, 
asia, australia and Europe), and working in a range of 
clinical settings, met to develop a consensus framework. 
several of the authors participate in the development of 
national and international guidelines for spasticity man-
agement and together recognized the need to develop 
guidance on applying a person-centered approach in real-
life clinical practice. using a pragmatic approach to the 
evaluation of evidence, this framework integrates current 
research and clinical expertise to guide clinicians in pro-
viding person-centered approach to the management of 
spastic paresis.

consensus methodology

Definitions

Person-centered care

although not a new concept, “person-centered” or “pa-
tient-centered care” has attracted attention as it advocates 
a shift from “disease-oriented” management. the usa 
Institute of Medicine has defined patient-centered care 
as “providing care that is respectful of and responsive 
to individual patient preferences, needs, and values, and 
ensuring that patient values guide all clinical decisions” 
and included this as one of the top aims for improv-
ing care quality.10 likewise, the uK National institute 
for health and care Excellence (NicE) has developed 
specific guidance 11 for ensuring that patients “have the 
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tant insights in how the management plan will help pa-
tients on their journey to recovery and self-sufficiency.25 
however, the patient must remain central to the decision-
making process. While this assessment consumes time and 
resources, experience with this model shows an optimal 
initial assessment that considers patient needs and prefer-
ences, avoids wasting time at later follow-up visits when 
it is harder to rectify problems and challenge misconcep-
tions.26, 27

Developing a partnership approach  
in the management of spastic paresis

the relationship between hcps and patients is often re-
ferred to as the “therapeutic alliance,” which has been 
defined as having 3 main components: the HCP-patient 
agreement on goals, the hcp-patient agreement on inter-
ventions, and the bond between patient and hcp.28 stud-
ies in many areas of healthcare have consistently shown 
that higher levels of therapeutic alliance and patient en-
gagement are associated with better health outcomes.29-31 
Moreover, patient-directed goals are likely to improve 
patient engagement and therefore goal achievement. the 
identification, negotiation and agreement of goals with pa-
tients has long been accepted as a core component of the 
rehabilitation process, but in practice is often imperfectly 
implemented.32

Goal setting as a patient centered 
approach to rehabilitation

Rehabilitation goals may be defined as “a desired state to 
be achieved by a person with a disability as a result of 
rehabilitation activities.” 33 Goal setting involves the ne-
gotiation and establishment of an agreed set of goals that 
should be “SMART” (Specific, Measurable, Achievable, 
realistic/relevant and timed).34, 35

the choice of goals for patients with spastic paresis 
can vary widely, depending on the patient’s individual 
aims and aspirations, and on their potential for change. 
for patients with more abilities, goals will often center 
on improving function and independence; while for those 
with more severe impairment the focus is on managing 
symptoms (e.g. pain), preventing the development of con-
tractures and reducing the burden of care.36 the initial as-
sessment will therefore include evaluation of the patient’s 
potential for improvement in terms of gaining function, 
managing symptoms or reducing the burden of care. this 

address the research question. it has been used success-
fully for guideline development in several areas where a 
broad variety of research designs is anticipated.21, 22 the 
authors of this consensus considered it to be more appli-
cable to questions relating to the complexity of spasticity 
management than the traditional GradE Quality rating 
framework.

there were three steps to the evaluation process:
1. Identification and agreement of the key recommen-

dations by the group consensus
2. Evaluation of the best quality evidence to underpin 

the recommendation
3. Grading the strength of the recommendation by 

group consensus based on the following questions:
a. Benefits: Is there important uncertainty about 

how much people value the recommendation?
b. harms: are the desirable effects large relative to 

undesirable effects?
c. costs: is the incremental cost small relative to 

the net benefits?
based on the above, what is the overall strength of evi-

dence for the benefits of this recommendation?
the designated leads for each area performed steps 1 

and 2. the whole group performed step 3 at a face-to-face 
meeting with dial-in facilities for those unable to attend in 
person.

the challenges of using a person-centered 
approach for people living with spastic paresis

in the person-centered model, doctors should no longer 
be didactic figures, who make all the relevant decisions. 
instead, the patient should be at the heart of all care, 
and their values should guide all clinical decisions.23, 24 
however, the management of spastic paresis is complex, 
and the experience of the clinical team is also critically 
important when choosing which treatments to apply in 
a comprehensive approach to optimize functional out-
comes.

Given the complexity of the problem, it is appropriate 
to take a holistic multidisciplinary team-based approach 
to assessment and rehabilitation. The specific disciplines 
required will vary from patient to patient, but may include 
doctors in neurology and rehabilitation medicine, physio-
therapists, occupational therapists, orthotists and rehabili-
tation nurses and sometimes other specialties (e.g. social 
worker, psychologist, physical education teachers, voca-
tional counselors). any of these hcps may have impor-
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of the potential for improvement. however, to maximize 
the likelihood of success, the patient and their family must 
take “ownership” of the treatment goals, irrespective of 
whether the aim is to achieve an active functional change, 
reduce symptoms or the burden of care.

following illness or injury, patients and their families 
may understandably have excessive or unrealistic expec-
tations for recovery and resumption of their pre-injury 
lifestyle,41 and thus education is vital to the negotiation 
process.42 individual patients will have diverse ideas about 
goals within the context of the uncertainty of their condi-
tion, their life as a whole, and recovery after formal re-
habilitation is completed.43 When initially asked to state 
their goals for treatment, patients will often express goals 
in terms of long-term aspirations and hope for a cure. dur-
ing goal setting, long-term aspirations (e.g. patient inde-
pendence) are broken down by the team into medium-term 
objectives for the treatment program and a series of staged 

involves identification and discussion of the patient’s own 
goals, but it is also important to ask what carers/family 
members want from treatment because they may have dif-
ferent goals or insights which will add to understanding of 
the whole context for the individual patient.

there is now an extensive body of literature on the types 
of goals set for management of spastic paresis, and several 
authors have mapped the goals onto domains of the World 
Health Organisations’ International Classification of Func-
tion disability and health.37 consistently, primary goals 
are most likely to fall into one of the categories shown in 
table i.36, 38-40

Goals are negotiated with the patient and significant 
others to ensure that they are realistic in a specified time 
interval, that they are achievable in the context of the pa-
tient’s potential and the skills and resources available to 
the treating team. the clinical examination helps greatly 
to assist this process, as the hcp will have a better idea 

Table I.—�Classification of key goal areas for treatment of spastic paresis mapped on to the WHO ICF.39

Goal areas Key icf codes

symptoms/impairment
pain/discomfort spasticity-related symptoms

 – pain
 – discomfort due to stiffness

b280
b780

involuntary movements unwanted involuntary movements during use of other limbs
 – associated reactions
 – spasms or dystonic movements

b755, b760
b765

contracture prevention improving range of movement
 – prevention of contractures/deformity
 – splint tolerance

b735
b710

activities/function
passive function

caring for the affected limb Ease of caring for the affected limb e.g.:
 – Maintaining hygiene of hand, elbow, axilla
 – Maintaining skin integrity, cutting fingernails
 – dressing and positioning the limb, splint application

b510
d520

active function
using the affected limb active motor tasks, e.g.:

 – reaching, grasp/release, holding /manipulating objects
 – fine dexterity and lifting / carrying objects

d445
d440, d430

for a functional purpose activities of daily living
 – personal - eating/drinking
 – self-care
 – Extended adl
 – occupational - work or recreation

d550, d560
d500, d510, d540

d630, d640
d850, d920

Mobility improved mobility
 – Ease of transfers
 – balance, standing
 – Walking

d420
d415
d450

other, e.g.:
cosmesis / body image
therapy facilitation

patient’s perception of body image, aesthetic appearance
team’s perception of interference with therapy
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tion.48 it is important to recognize that not all the signs 
and symptoms of spastic paresis require intervention; 
many people use their muscle over-activity to good effect, 
for example, standing on spastic limbs, when the under-
lying paresis would not otherwise allow it.49 treatment 
paradigms should include appropriate physical and phar-
macologic strategies to optimize the likelihood of achiev-
ing the patient’s predefined therapeutic goals.50

pharmacological strategies

Treatment decisions regarding specific pharmacologic in-
terventions are influenced by chronicity, severity and the 
presentation of the spasticity; also by the presence of co-
morbidities and environmental factors such as availability 
of family and therapist support. pharmacologic interven-
tions are most effective when used early, before tissue 
shortening and contractures develop.50 the main options 
for pharmacological therapy include botulinum neuro-
toxin (boNt) for focal and multi-focal spasticity; or oral 
anti-spastic medications and intrathecal baclofen for more 
regional and generalized spasticity. chemical neurolysis 
with phenol or alcohol to block motor nerves or motor 
endplates is often used in less well-developed countries 
and can still be useful to reduce total dose of boNt per 
session or to reduce the drug cost of intervention, espe-
cially in countries where boNt use or dose is restricted.

The benefits, harms and risks of pharmacological inter-
ventions have been extensively reviewed elsewhere.50 it is 
pertinent to note that there is accumulating evidence that 
boNt-a can improve not only pain and passive function, 
but also active function and daily activities in selected 
cases.51-54 focal boNt-a can be used to reduce over-ac-
tivity in antagonistic muscle groups in order to unmask 
voluntary muscle movement in agonist groups, as well as 
improving the potential for exercise / prolonged stretching 
postures.53

physical strategies

spastic paresis requires a comprehensive treatment strat-
egy and anti-spastic medication should rarely (if ever) 
be used in isolation. spastic paresis is usually a life-long 
condition, and physical therapy is essential for helping 
patients to adapt to changes and develop an adequate ex-
ercise program, as well as reducing muscle over-activity 
and preventing the aggravation of complications such as 
contractures.50, 55, 56 the options for physical and occu-

goals aimed towards meeting those objectives (figure 1). 
having had more experience with the management of 
spastic paresis and long-term outcomes, hcps may some-
times suggest additional goals that a patient may not have 
previously identified.

Goal statements must be well-defined, objective, and 
clearly understood by the patient. for example, it is of 
little value to propose vague general goals such as “to im-
prove walking speed.” a sMart functional goal state-
ment might be: “[Name] to be able to walk the ¼ mile 
to his local shop in 20 minutes within 6 weeks.” the set-
ting of clear goals for treatment can, in itself, lead to im-
proved patient outcomes.44, 45 practice recommendations 
have been developed to guide writing sMart goals 34 
and ways to improve the involvement of people with com-
munication difficulties in the process have also been de-
scribed.46

patient-centered approaches  
to the treatment of spastic paresis

the process of goal setting demands a paradigm shift in 
the way that therapies and interventions are chosen and 
used in the long-term management of patients with spastic 
paresis.47 targeted treatments should be instituted only if 
the patient and rehabilitation team can identify clear treat-
ment goals that are likely to be improved by the interven-

Figure 1.—Long-term goal setting. Long-term goals may reflect the pa-
tient’s general aims or “life goals” that are typically beyond the immedi-
ate program of treatment. Medium-term goals may reflect the specific 
objectives for the intended outcome of the program; while short-term 
goals reflect the staged goals or milestones that must be achieved en 
route to meeting the objective.

Programme
start

Staged ‘goals’

Objective

Aim

Short-term goals

Medium-term goals

Long-term goals

Rehabilitation Life beyond
Time

x

Programme
End
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• intensive task-practice training for those patients 
with potential for improving motor function (with goals 
centered on active function). this may include high daily 
repetitions of task-related activities to improve motor con-
trol;58, 60, 63-65

• prolonged stretching postures for shortened mus-
cles,66-70 especially for patients at risk of developing con-
tractures or further deterioration in contractures already 
present.

typically, most patients with spastic paresis will require 
several hours per day of practice or stretch and, within cur-
rent economic constraints, most healthcare systems cannot 
provide the optimal daily duration of task-practice and/or 
stretch required for efficacy.71 the only stakeholders who 
can feasibly meet this demand are the patient and caregiv-
ers, although there will be significant challenges and com-
mitment required of them. in guided self-rehabilitation 
models the therapist does not practice the exercises but 
assumes a coaching role, providing motivation and guid-
ance. current research provides some reasonably strong 
evidence for patient self-rehabilitation and home exercise 
programs in this context — particularly for task practice 
interventions.63, 65, 72-74 for example, the Grasp program 
of supported self-exercise for community dwelling stroke 
survivors has resulted in improved motor control and func-
tional activity performance in trials.75, 76 other approaches 
to improving self-task practice are also being developed. 
these include computer-based gaming for home rehabilita-
tion that can be adjusted to an individual’s specific abili-

pational rehabilitation are varied and a classification of 
physical intervention categories is provided in table ii.

The benefits of each of these individual therapies have 
been comprehensively and systematically reviewed else-
where,50, 57-60 and a full review is outside the scope of this 
publication. but while there is a large body of evidence 
demonstrating that physical treatments are useful, there 
are important gaps in the published evidence base that 
have, thus far, limited the conclusions of several system-
atic reviews.57-59, 61 and require further delineation:

• intervention is often multi-modal and approaches are 
so varied that this confounds comparison of findings from 
different trials; substantial further work is necessary to 
identify the optimal doses and methods of application for 
the different interventions;

• outcome data for long-term management are lim-
ited.62 Longitudinal trials are difficult and costly and have 
not yet received the attention required.27

thus, while treatment decisions may be informed by the 
evidence, in practice the treatment offered will usually de-
pend on local access to services, as well as familiarity of 
the team with the treatment modality.

task practice and guided self-rehabilitation

at a clinical level, it is increasingly accepted that treat-
ment for spastic paresis, spastic co-contraction and other 
consequences of an upper motor neuron lesion should in-
volve a combination of:

Table II.—�Physical rehabilitation interventions.
physical rehabilitation interventions description

postural management domain
 1. splinting/orthoses static splints and orthoses (including circumferential splints) with an aim of maintaining range of movement 

(resting splints)
 2. supports/slings supports for the hemiparetic arm including slings, tray tables, etc.
 3. serial casting static or adjustable (often circumferential) splints, applied serially with an aim of increasing range of movement
 4. positioning therapeutic positioning often carried out by therapists, patients and/or carers with the aim of improving or 

maintaining muscle length. this includes the use of positioning aids e.g. t-rolls
Exercise and retaining domain
 5. passive stretch short duration manually applied passive stretching.
 6. Electrical stimulation Electrical stimulation to: 1) strengthen muscle; 2) to incorporate in functional activity; 3) manage pain.
 7. strength training Exercise programs specifically designed to increase muscle strength
 8. cardiovascular/aerobic training Exercise specifically directed at aerobic “fitness”
 9. task practice Techniques involve the practice of specific tasks with the aim of inducing motor learning. They may include 

augmented practice using robotics and gaming technologies. Examples include:
 – in the upper limb: constraint induced movement therapy (ciMt), active exercise programs, mirror-therapy 

and dynamic/exercise splints incorporated in task training programs;
 – in the lower limb: all aspects of gait retaining, treadmill training with/without partial body weight support

10. balance Specific intervention targeting the re-education of balance to then be incorporated into the task
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they are more likely to engage positively in rehabilitation 
directed towards goals that are important to them.32, 40 
recent studies have developed tools to measure patient /
family engagement in, and satisfaction with, the goal set-
ting process, and have shown that patient engagement is 
strongly correlated with goal satisfaction and is associ-
ated with goal attainment and functional gains from re-
habilitation.89

as an outcome measure, the Gas approach is concep-
tually different from standardized evaluation in that it fo-
cuses on the attainment of goals rather than on set items 
as are used in measurement instruments.86, 88, 90-92 techni-
cally, it is a measure of “achievement of intention,” rather 
than an outcome measure per se, but it allows the clini-
cian and patient to agree on what constitutes a successful 
outcome or “non-success.” this is important in determin-
ing whether treatment should be continued. however, be-
cause of the wide variation of individual goals, it does not 
support direct comparison between different practices or 

ties and requirements. such approaches show promise in 
providing guidance for exercise performance, feedback on 
achievement and incremental progression of tasks to simu-
late true activity.77-80

in all guided self-rehabilitation models, it is funda-
mental that the patient is fully engaged and understands 
the goals and timelines of the therapy from the beginning 
and that a true therapeutic alliance between the therapist 
and patient develops. there is evidence that providing 
information, managing uncertainty and targeting the pro-
gram on the needs of the individual can improve moti-
vation and optimize outcomes.81-84 in addition, varying 
the training tasks, positive reinforcement and constant 
adjustment of goals can help to maintain the individual’s 
progression.71

Goal attainment scaling  
as an intervention for patient engagement

Goal attainment scaling (Gas) 35, 85, 86 offers a useful 
framework for collaborative goal review and goal man-
agement training. it also provides a patient-centered out-
come measure that can be used to evaluate gains from re-
habilitation in the areas that matter most to patients and 
their families. Most patients will have more than one goal 
for treatment. some goals may be more important to the 
patient than others, and certain goals will be harder to 
achieve. Gas provides a structured approach to the evalu-
ation of goal attainment, which takes account of this varia-
tion.44, 53, 87

as originally described in the 1960s,85 GAS uses a five-
point scale to capture both over- and under-achievement 
of expected goals. the original Gas method was time 
consuming and impractical for use in routine clinical prac-
tice, but a simplified “GAS Light” method 35 is feasible 
and practical for use in clinical settings. it incorporates a 
six-point verbal scale to capture partial goal achievement, 
which can be converted to the various five- and six-point 
numerical scales to support comparative analysis.88 fig-
ure 2 summarizes the six key steps to goal setting and Gas 
and the six-point verbal rating scale.

patient involvement is integral to the process of goal 
setting and goal assessment. learning to set, review and 
revise their own goals is viewed as a critical skill, en-
abling patients to progress their own rehabilitation after 
they leave the program.33 by exploring which goals are 
most important to the patient and their families, the pro-
cess encourages patient engagement with therapy since 

figure 2.—a) six key steps to goal setting and Gas; b) the Gas-light 
six-point verbal rating scale.

 

 

 

At Baseline 

 

   With respect  

   to this goal  

   do they have? 

Some function !  

No function  

(as bad as they could be) 
!  

 

 

 

At Outcome: 

 

 

Was the goal achieved? 

 

 

Yes 

 

A lot more !  

A little more !  

As expected !  

 

 

No 

 

Partially achieved !  

No change !  

Got worse !  

a

b

identify 
presenting 
problems

identify 
broad 
goal areas

Goal review 
by patient 
and team

Define
sMart 
goals

are they 
amenable 
for treatment?

With what 
intervention?

Was the goal achieved?

some functions

a lot more

a little more

partially achieved

No change

Got worse

yes

No

No function
(as bad as they could be)

With respect
to this goal 
do they have?

are they 
worthwhile?

1 primary
2-3 secondary
goals

Evaluate 
goal 
achievement

intervention

patient

at baseline

at outcome:

Gas

as expected



turNEr-stoKEs pErsoN-cENtErEd approach to adult spastic parEsis

612 EuropEaN JourNal of physical aNd rEhabilitatioN MEdiciNE august 2018

Table III.—�Recommendations for patient-centered care management of spastic paresis.

recommendation Evidence Benefits* harms**
(little)

costs***
(small)

overall 
strength of 

recommendation

1. Management of spastic paresis is a complex and multi-faceted process requiring 
multi-disciplinary patient-centered care strategies, adapted to meet the complex 
needs of patients with acquired brain injury

1.1 the patient should be at the heart of all care, and their objectives are of critical 
importance in guiding all clinical decisions.2, 5, 6, 23, 24, 31, 42

rc
E1 E2

No known 
undesirable

yes yes strong

1.2 treatment for spastic paresis should be centered on as far as reasonable on the 
patient’s priorities for treatment.2, 5, 6, 23, 24, 31, 42

rc
E1 E2

No known 
undesirable

yes yes strong

1.3 assessment and treatment planning should be conducted through a collaborative 
multi-disciplinary approach, involving the relevant disciplines.2, 6, 25, 27

E1 E2 No important 
uncertainty

yes probably 
yes

Moderate

2. anti-spastic medication (including botulinum toxin injection) and therapeutic 
intervention are best used as part of a whole treatment strategy that is based on 
helping patients achieve their selected goals

2.1 treatments for spasticity should be instituted only if the patient and 
rehabilitation team identify clear goals for treatment that are achievable and 
likely to lead to meaningful benefit.36, 38, 39, 44, 107

ra
E2

No known 
undesirable

yes yes strong

2.2 Outcomes should be monitored and recorded to demonstrate that the benefits are 
being achieved as expected.36, 38, 39, 44, 107

ra
E2

No known 
undesirable

yes probably 
yes

strong

3. Goal setting and review is an integral part of the rehabilitation process, which 
encourages the development of a therapeutic partnership between the patient 
(and/or their family carer if the patient is unable) and the team, and leads to 
higher satisfaction

3.1 Goal setting, negotiation and formal recording of sMart goals (agreed 
between the team, patient and/or their family carer) should be an integral part of 
all spasticity management programmes.2, 5, 34, 45, 47, 108

rc
E1 E2

No known 
undesirable

yes probably 
yes

Moderate

3.2 patients (and/or their family carer) should be involved in the evaluation of goal 
achievement.23, 40, 89, 109

rc
E2

No known 
undesirable

yes probably 
yes

Moderate

3.3 Goal attainment scaling should be recorded alongside other standardized 
measures in the evaluation of outcome.2, 44, 53, 87, 92

ra
E2

probably no 
important 

uncertainty

yes probably 
yes

Moderate

4. When the target (goal) of treatment is improvement in active function and motor 
control, task practice training may be effective in selected patients with potential 
for motor recovery. in addition, if reduced muscle-tendon length has occurred or 
is a potential risk, then stretch interventions may be implemented to combat this

4.1 task-practice training should be offered in properly selected patients when 
improvement in activity performance and motor control are the target or goal of 
treatment.58, 59, 63

ra
E2

No known 
undesirable

yes yes strong

4.2 prolonged stretch intervention should be implemented in individuals at risk of 
contracture or further contracture development when influence on the muscle-
tendon length and associated structures is still possible.62, 67, 68

ra
E2

No known 
undesirable

yes probably 
yes

strong

5. Development of self-efficacy and autonomy is an important part of community 
rehabilitation. techniques such as goal management training and self-
rehabilitation with positive feed-back and reinforcement may help to maintain 
engagement and motivation in the home setting

5.1 When planning interventions for spastic paresis, the team should consider the 
patient and their family’s capacity for self-rehabilitation, as well as ways to 
enhance this approach.40, 73, 74

rb
E2

No known 
undesirable

yes probably 
yes

strong

5.2 Education and goal management training should form an integral part of any 
rehabilitation program. it is good practice to record the level of engagement 
of patients and their families, and their satisfaction with the goals for 
treatment. increasing engagement and satisfaction may themselves be goals for 
treatment.40, 74, 89

rc
E2

No known 
undesirable

yes probably 
yes

Moderate

(To be continued)
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viduals to structure intentions and manage goal-planning 
activities.33 according to current neuropsychological mod-
els of executive behavior, goal-directed behavior is a struc-
tured process of hierarchical steps managed in the pre-fron-
tal cortex of the brain. people with brain injury often have 
problems with poor construction and distractibility that lead 
to goal neglect, if not managed proactively. the process of 
GMT defined by Levine and colleagues incorporates five 
keys stages:

• stage 1 (the “stop” strategy) encourages individuals 
to stop and think about what they are doing;

• Stage 2 defines the main goal or task at hand;
• stage 3 requires the patient to list the necessary steps 

involved in executing their goal.
• stage 4 involves carrying out each step in turn;
• stage 5 applies the “stop” strategy again to check if 

their current behavior is still advancing them towards the 
original main goal.

this approach has been used with good effect in patients 
with executive dysfunction due to traumatic brain injury 
and its efficacy established in several trials, particularly in 
relation to goal neglect and attention.105, 106

conclusions and recommendations

in the context of rehabilitation following a brain injury, 
the general concept of person centered care has to be 
adapted to allow specialists to guide decision-making in 
what is a very complex process. in this review, we have 
used a pragmatic systematic approach for the assimila-
tion of a broad and varied evidence-base. table iii sets 
out recommendations based on the published evidence 

populations. some authors have advocated a more stan-
dardized approach using “goal banks.” 93 More recently a 
structured approach to Gas has been developed for use in 
management of upper limb spasticity. the Gas outcome 
Evaluation of spasticity (GasEous) tool incorporates a 
more structured approach to goal setting, and the record-
ing of standardized measures alongside goal attainment, 
the selection of the measure(s) being dictated by the cho-
sen goal areas.39

impact of neuropsychological, cognitive 
and sensory deficits on rehabilitation

in addition to physical impairments, survivors of acquired 
brain injury typically experience a range of sensory, cogni-
tive, behavioral and emotional deficits that all interact to 
impact on psychosocial function.94-96 cognitive-Motor in-
terference (cMi), for example, refers to the simultaneous 
performance of cognitive and motor functions which re-
sults in diminished execution of one or both tasks.97 stud-
ies demonstrate that more than half of stroke patients expe-
rience significant problems with memory,98 depression,99 
and/or somato-sensory dysfunction95 that may have ad-
verse effects on recovery and should be addressed in their 
own right as part of the rehabilitation program.47, 100, 101 it 
is important for the treating team to identify these prob-
lems in order to ensure that the goals chosen are appropri-
ate to their abilities102, 103 and to take the necessary steps 
to engage the patient and/or family in the light of these 
difficulties.104

Goal management training (GMt) is a self-regulation 
approach to goal-directed behavior, aimed at training indi-

Table III.—�Recommendations for patient-centered care management of spastic paresis.

recommendation Evidence Benefits* harms**
(little)

costs***
(small)

overall 
strength of 

recommendation

6. patients with neurological conditions frequently have complex impairments 
(including neuropsychological, cognitive, sensory and behavioural deficits) that 
may impact on their ability to engage actively in treatment for spastic paresis 
and affecting the outcome of intervention

6.1 the proposed intervention and treatment goals should take into account 
the impact of any neuropsychological, cognitive and behavioral deficits on 
rehabilitation.5, 47, 100, 101

rc
E1 E2

No known 
undesirable

yes probably 
yes

Moderate

6.2 the treating team should address these clinical issues as part of their overall 
assessment and treatment planning.2, 5, 47

rc E2 No known 
undesirable

yes probably 
yes

Moderate

ra: research evidence grade a; rb: research evidence grade b; rc: research evidence grade c; E1: expert opinion from patients/carers; E2: expert opinion from 
professionals, patients/carers.
* “is there important uncertainty about how much people value the recommendation?”; ** “are the desirable effects large relative to undesirable effects?”; *** “is the 
incremental cost small relative to the net benefits?”.

Table III.—�Recommendations for patient-centered care management of spastic paresis (continues).
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25. langhorne p, pollock a, stroke unit trialists. What are the compo-
nents of effective stroke unit care? age ageing 2002;31:365-71.
26. Kelley rE, borazanci ap. stroke rehabilitation. Neurol res 
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Multidisciplinary rehabilitation following botulinum toxin and other fo-
cal intramuscular treatment for post-stroke spasticity. cochrane data-
base syst rev 2013;2013:cd009689.
28. bordin Es. the generalizability of the psychoanalytic concept 

and the consensus of this guidelines development group. 
the evidence evaluation tables may be found in the ac-
companying electronic supplement. limitations of the re-
view reflect the absence of published literature, especially 
in regard to combinations of treatments and approaches. 
this is where expert experience and opinion have an im-
portant role in bringing together the many different as-
pects of care, and we hope our recommendations support 
a person-centric focus in the management of spastic pa-
resis.107-109

take-home messages

• the patient should be at the heart of all care, and in-
terventions for spastic paresis should be centered on as far 
as reasonable on the patient’s own priorities for treatment.

• Goal setting, negotiation and formal recording of 
agreed sMart goals should be an integral part of all 
spasticity management programs, and goal attainment 
scaling should be recorded alongside other standardised 
measures in the evaluation of outcome.

• When planning interventions for spastic paresis, the 
team should consider the patient and their family’s capac-
ity for self-rehabilitation, as well as ways to enhance this 
approach.

• the proposed intervention and treatment goals should 
consider the impact of any neuropsychological, cognitive 
and behavioural deficits on rehabilitation.
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