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Objective: Goal attainment scaling represents a unique ap-
proach to identifying and quantifying individualized, mean-
ingful treatment outcomes, and its use in the rehabilitation 
medicine setting is increasing. the aim of this paper is to 
discuss the available literature for goal attainment scaling 
in patients with acquired brain injury, in terms of its ad-
vantages, disadvantages and practical application, including 
examples of goal setting and scaling. 
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INTRoduCTIoN

Although a wide range of validated outcome measures are 
available in brain injury rehabilitation, only a few capture the 
key effects of intervention at the individual level in patients 
with heterogeneous and often complex disabilities. Goal attain-
ment scaling (GAS) represents one approach to identifying and 
quantifying individualized, meaningful treatment outcomes, 
and there is now increasing documentation of its use in the 
rehabilitation medicine setting.

GAS was developed initially as a comprehensive measure-
ment of the effects of interventions on behaviour in community 
mental health programmes (1). A key feature of GAS is that, 
rather than simply identifying whether a pre-defined goal has 
been achieved, it allows quantification of goal achievement, 
e.g. exceeding expectations, improvement without meeting 
expectations, or even deterioration from baseline (2). The first 
outcome may indicate that not only has the goal been achieved, 
but that this has occurred with less support, in a shorter time 
period or at a higher frequency than anticipated.

GAS has also been shown to lend itself well to measuring 
longitudinal changes in activity (i.e. functional gain) in those 
individuals who experience disability following acquired brain 
injury (ABI), e.g. stroke or head trauma (3–5). This is due, at 
least in part, to the fact that the heterogeneity of such patients 

(with respect to aetiology, severity and disability) makes the 
use of global outcome measures, e.g. Barthel Index (BI), Func-
tional Independence Measure (FIMTM), difficult (6). Indeed, 
GAS is particularly relevant in ABI rehabilitation, as patients 
need to identify individual goals and then plan and manage 
their own goal-directed behaviour, which requires utilization 
of executive functions (4, 7). Furthermore, GAS allows indi-
vidualization of goals according to patient needs and expecta-
tions, with the overarching aim of increasing the individual’s 
ability to be engaged in activities that are meaningful to them 
(8). These goals may therefore encompass everyday activities, 
self-care or other targets and can represent multiple domains 
(e.g. health, social, personal) and at different levels (9, 10). 
GAS is therefore applicable across conditions and severities 
of disability, with goals being set in conjunction with the carer 
and therapists in order to ensure that they are realistic and 
feasible for the individual (8, 10). The goals identified are then 
used to guide the selection and implementation of subsequent 
therapeutic interventions and the extent of goal attainment is 
scaled (2, 10). Scaling has most often been done by use of 
a symmetrical 5-point scale, as originally suggested (1) and 
designed to allow statistical data analysis. This scale typically 
comprises 2 attainment levels below (−2 and −1) and 2 levels 
above (+1 and +2) the expected outcome level (0), where −1 
or −2 denotes a little or much less than the expected level of 
attainment, respectively, and +1 or +2 correspondingly denotes 
a little or much more than the expected outcome (2, 11–15). 
This allows the calculation of an aggregated T-score (2, 12, 
16), which takes into account the attainment of several goals 
as well as their relative weight, i.e. their importance to the 
patient and their difficulty in achievement according to the 
clinician, which might also be rated on a 5-point scale. Another 
approach is to use 6 outcome levels, including a rating of −3 to 
document of a state of deterioration from baseline. There are 
advantages and disadvantages with each of these approaches 
(11, 17, 18), as discussed below. In this paper, a 6-point scale 
is used for illustration (Table I).

The objective of this paper is to explore the advantages 
and disadvantages of using GAS as an outcome measure in 
patients with ABI undergoing a rehabilitation programme and 
to highlight the practical issues and challenges associated with 
this methodology.
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lITeRATuRe RevIew

The objective of the review process was not to perform a 
conventional systematic review of the evidence, but to extract 
the most pertinent information from the available literature 
regarding how GAS has been used in practice in the ABI 
rehabilitation setting and to summarize some related observa-
tions. Conclusions of selected studies are reported as they are 
presented in their respective publications. The authors also 
include some examples for goal setting and scaling from their 
own clinical experience. 

AdvANTAGeS oF uSING GoAl ATTAINMeNT 
SCAlING AS AN ouTCoMe MeASuRe 

Numerous studies have compared GAS with other measures 
of clinical and functional outcome in ABI patients undergoing 
rehabilitation. In a retrospective analysis of 18 patients with 
spasticity related to ABI, outcome GAS score was significantly 
higher in those considered to have achieved a clinical response 
according to clinician-rated standard measures of functional 
status than in non-responders (19). Furthermore, GAS score 
reflected changes in focal outcomes that were not apparent 
when evaluated using the BI, which is a global measure of 
functional outcome. In a recent post-hoc analysis of a rando-
mized, double-blind, placebo-controlled trial evaluating the 
effects of botulinum A toxin therapy, GAS outcome T-scores 
were strongly correlated with a reduction in post-stroke 
spasticity (12). In a separate study involving 24 adults with 
multiple sclerosis, a close relationship between GAS scores 
and response according to Clinical Global Impression (CGI; as 
assessed by the physician) was observed (13). when comparing 
responders and non-responders according to CGI, GAS was 
more sensitive than either the BI or FIM in separating these 2 
groups of patients, when considering statistically or clinically 

significant differences. In an analysis of patients with ABI 
spanning a 10-year period who participated in the Mayo Brain 
Injury outpatient Program, GAS T-score (calculated using 
the combination of 5 scores for each patient) was found to be 
strongly correlated with both Independent living Status and 
vocational Independence Scale scores (3). These correlations 
were observed at discharge from the programme and at one-
year follow-up. however, in 45 patients with stroke undergoing 
inpatient rehabilitation, no significant correlations between 
median GAS score and FIM-motor, depression (as measured 
by the Centre for epidemiological Studies depression Scale), 
or self-care self-efficacy (as measured by Strategies Used by 
Patients to Promote health scale) scores were observed im-
mediately prior to discharge (16). A more recent prospective 
analysis of data from 164 patients undergoing rehabilitation 
(66% following stroke) has demonstrated that GAS is moder-
ately correlated with changes in FIM and BI. however, more 
than one-third of all goals set for these patients were within 
areas outside the domains covered by these scales, indicating 
the broader spread of gains as measured by GAS (20). 

As GAS is specific to each patient, it can be used in heteroge-
neous populations, e.g. those with spasticity caused by different 
pathologies and those with differing severities of impairment 
(8). For example, patients suffering from cerebral infarction, 
brain haemorrhage and traumatic brain injury may all be 
evaluated using the same methodology (21). Furthermore, 
GAS may also be used to evaluate increases or decreases in a 
pre-specified outcome, e.g. improved ease of washing under 
the arms or reduced difficulty in dressing (22). It therefore 
focuses on improvements in activity and participation rather 
than changes in disability. 

Goal attainment is apparently not influenced by demographic 
factors, e.g. sex, hand dominance, or by diagnosis (21, 23). 
In particular, GAS has demonstrated its validity in measuring 
changes in functional status in both adults and children. Indeed, 
numerous studies have evaluated changes in mobility and 
balance in children with cerebral palsy-associated spasticity 
using GAS (17, 24–26).

Self-selection of goals by patients with ABI may be associ-
ated with enhanced motivation to practice the related activity 
(8). This may take the form of an activity that enhances the 
individual’s appearance, facilitates the undertaking of other 
activities, or increases their independence. For example, Table 
II focuses on the ability to walk unaided a short distance to a 
specific location, with goal achievement according to the time 

Table I. A 6-point Likert scale for goal attainment scaling

−3a Goal not achieved (deterioration from baseline level)
−2 Goal not achieved (much less than expected level of outcome)
−1 Goal not achieved (less than expected level of outcome)
0 Goal achieved (expected level of outcome)
1 Goal achieved (better than expected level of outcome)
2 Goal achieved (much better than expected level of outcome)

aThis is in addition to the most widely-used form of such scales, which 
are rated from −2 to +2.

Table II. Example: Walking speed. This example refers to a 72-year-old man who had a stroke 19 months earlier. He lives with his wife, and their 
daughter lives with her family approximately 600 m away. He enjoys spending time with his grandchildren and has a strong desire to improve his 
walking distance in order to visit them. He presents with a chronic, left-sided hemiparesis with minimal voluntary control and increased flexor muscle 
tone in the upper extremity, increased extensor muscle tone in the lower extremity and a typical gait pattern with circumduction during the swing 
phase, and supination of the left foot and hyperextension of the left knee during standing

−3 walking to daughter’s home (600 m) without walking aids in more than 45 min
−2 walking to daughter’s home (600 m) without walking aids in 45 min
−1 walking to daughter’s home (600 m) without walking aids in less than 45 min, but more than 35 min
0 walking to daughter’s home (600 m) without walking aids in less than 35 min but more than 25 min
1 walking to daughter’s home (600 m) without walking aids in less than 25 min, but more than 20 min
2 walking to daughter’s home (600 m) without walking aids in less than 20 min
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taken. Goal setting therefore allows a patient’s individualized 
wishes, aspirations and expectations to be established and 
acknowledged. 

when using GAS, an individual can set as many or as few 
goals as desired, with a single numerical outcome (the GAS 
T-score) (11). This provides a means of statistically comparing 
outcomes (change) for multiple goals and across functional 
domains in the rehabilitation setting (e.g. at admission vs fol-
lowing intervention and at later follow-up), while retaining 
individual treatment goals (3, 13). A recent post-hoc analysis 
of data from a study involving patients with post-stroke spasti-
city has demonstrated that there is a strong correlation between 
T-scores and GAS change scores (12). The inter-rater reliabi-
lity of GAS has been demonstrated as high, with correlation 
coefficients greater than 0.90 (14, 27). However, it should be 
pointed out that the construct validity of GAS measurement 
remains a challenge (28). 

From the therapist’s perspective, GAS may furnish a greater 
understanding of patient needs and expectations of their reha-
bilitation programmes (2). The requirement for goal identifi-
cation, setting and scoring can also enhance communication 
and collaboration between members of the multidisciplinary 
rehabilitation team (11). Additionally, it may facilitate ongoing 
rehabilitation planning and decision-making (29). outcomes 
according to GAS are also of relevance to hospital or rehabili-
tation service managers, as they may enhance identification 
of successful interventions and allow provision of appropriate 
and more cost-effective care.

dISAdvANTAGeS oF uSING GoAl ATTAINMeNT 
SCAlING AS AN ouTCoMe MeASuRe

A number of significant limitations in using GAS within the 
ABI rehabilitation setting have been identified. In patients with 
severe cognitive or behavioural impairments, goals cannot be 
set by the individual themselves; assumptions regarding their 
needs and wishes have to be made by their carer or therapist 
(21). This is the same for global measures of disability, but lack 
of insight and difficulties in communication can additionally 
prolong the goal setting procedure to such an extent that the 
number of goals that can be set is substantially reduced (30). 
Furthermore, lack of insight may be associated with a patient’s 
desire to set unrealistic goals for themselves. Such patients 
may also often be unable to achieve pre-defined goals or rec-
ognize and rate their achievements due to their impairments. 
In particular, deficits in attention, concentration, memory and 
visual-spatial performance have been associated with not 
achieving goals in patients with ABI (31). 

The use of minus figures when a goal is not achieved may be 
demoralizing or discouraging for patients (11). during follow-
up, patients may therefore provide “desirable” answers rather 
than those that reflect their actual level of goal attainment (30). 
This is a particular problem when follow-up is conducted by 
telephone and assessment of non-verbal cues is not possible. 

Goal setting and scaling are skills that must be learned, as 
establishing agreed goals and predicting outcomes may not be 
part of routine clinical practice (19). For the individual thera-
pist, first instances of goal setting and devising the associated 
scales may prove to be very time-consuming and difficult when 
compared with the administration of other outcome measures, 
and the learning curve may be steep (15, 30, 32). The reliability 
and validity of the scales and scores may therefore vary ac-
cording to the experience of the individual developing these 
(15). In particular, if the scaling is not devised appropriately, 
apparently clinically meaningful change scores according to 
GAS may be recorded, which are not borne out by clinical 
observation or experience (28). This may be, at least partly, 
due to the differences in perception of goal attainment between 
patients or carers and therapists. A period of formal training 
covering the goal setting and scaling procedures prior to using 
GAS in clinical practice is therefore necessary (15). 

PRACTICAl ASPeCTS oF uSING GoAl ATTAINMeNT 
SCAlING IN The RehABIlITATIoN SeTTING

Goal setting
Goals set must be realistic for the individual patient; challenging 
but achievable. Factors to be considered prior to commencing goal 
setting include the patient’s impairments (including cognitive 
impairment), the presence of any co-morbidities, their ability to 
communicate, living arrangements and availability of assistance. 
Activity prior to the brain injury may be used as a guide, but 
patients must be aware that regaining complete pre-insult func-
tion may not be possible and that sedentary goals may be more 
achievable than more strenuous ones (33). however, each goal 
must still be of interest and relevant to the patient and reflect their 
expectations, wishes and priorities (2). The wishes and expecta-
tions of carers and family members should also be considered, 
e.g. setting a goal that may reduce their caring burden. From the 
clinician’s perspective, goals must also be realistic in relation 
to the planned intervention, i.e. they must not extend beyond 
the established scope of any rehabilitation methods that will be 
employed (Table III) (30). It may be useful to review goals during 
multidisciplinary team meetings in order to gain broader input 
regarding the accuracy of predictions for a patient to return to 
certain aspects of their previous lifestyle and abilities (16). 

Table III. Example: Aided walking

−3 walking indoors with a walking frame for less than 50 m under supervision and with some support for balance 
−2 walking indoors with a walking frame for less than 50 m under supervision but without need for support for balance  (baseline)
−1 walking indoors with a walking frame less than 50 m independently
0 walking indoors with a walking frame more than 50 m independently
1 walking indoors with a walking frame more than 100 m independently
2 walking outdoors with a walking frame more than 100 m independently
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A number of pre-existing lists and measures can provide the 
basis for goal setting during discussions with the patient and 
can also reduce the time required for the goal setting procedure 
(34). The Canadian occupational Performance Measure can be 
used to select problems that are important to the patient with 
ABI and ones that they feel they perform poorly at (35, 36). 
These include self-care, mobility, productivity and social skills. 
The patient firstly rates the importance of each problem on a 
10-point scale. They then rate (in a similar way) their ability 
to perform their most important problems and their satisfac-
tion with their performance. Taken together, these ratings can 
form the basis of their goals (5). The Rehabilitation Activities 
Profile, which consists of 5 domains (communication, mobility, 
personal care, occupation and relationships) may also be used 
in a similar manner for goal identification (34). 

The International Classification of Functioning, Disability 
and health (ICF) Core Set for stroke provides a comprehensive 
list of body functions, body structures, activities and environ-
mental factors that may be altered or problematic following a 
cerebrovascular event (37). with respect to active functional 
goal setting, Chapters 4, 5 and 6 within the categories of 
activities and participation may be most relevant for use in 
discussion with patients. A recent study involving patients with 
post-stroke spasticity confirmed that the majority (> 70%) of 
goals set concerned activities and participation; the remainder 
covered body functions, such as pain (12). Although such lists 
can form the basis of discussions about goal identification, 
they only provide general, broad-based items, e.g. dressing, 
washing. For the purposes of GAS; however, goals must be  
specific, aimed at activity rather than system function and details 
 should be included, e.g. “brushing hair with right hand” rather 
than “using right hand in daily grooming” (2, 19). 

Once goals have been identified, they may also be weighted 
according to their difficulty (as rated by the clinician) and 
importance (as rated by the patient). each of these can be 
scored from 1 (a little) to 3 (very), with consistent weighting 
for all goals set for the individual patient, or for all patients if 
comparisons are to be made (2, 14). The importance of specific 
individual goals to a patient determines the level of activity 
and effort required and willingness to achieve them (i.e. ad-
justment or scaling of effort) (33). however, weighting goals 
is not an essential part of undertaking GAS and may even be 
considered as an unnecessary complication of the procedure, 
especially in real-life clinical practice (2). 

The timeframe within which goals should be achieved and 
assessed must also be determined. As behavioural change 
takes time, short-term targets are generally set at 4−6 weeks 
(2, 14). however, changes in physical status, such as activity 
improvements following intervention in patients with post-
stroke spasticity, may be assessed after 12 or 16 weeks (13, 
22, 38). when considering changes in activity in patients with 
cognitive impairment following ABI, a longer timeframe may 
be required, e.g. 6 months (30). 

The number of goals set is determined by a number of fac-
tors. In patients with cognitive impairments, the time taken to 
identify and set goals may be increased; therefore, setting a 
maximum of 2 or 3 goals within 30 min may be feasible (30). 

For most patients with ABI, 3–5 goals represent a feasible 
number to scale and record, while capturing the patient's key 
priorities (19, 30). 

The actions or interventions and support required to achieve 
the goal(s) must also be identified. This may include physical 
or other aids (e.g. adapted cutlery, walking stick), practical or 
physical support (e.g. cutting food, assisting with walking) 
or emotional support (e.g. to increase self-confidence) (2). 
depending on the patient's cognitive status, prompts and re-
minders may also be required, e.g. a sequential list of actions, 
signposting for orientation. In addition, the resources required 
for goal attainment must be checked against the resources 
available within the rehabilitation and patient's home environ-
ments. As part of the rehabilitation process, patients with ABI 
must learn goal-directed strategies and problem-solving skills  
following goal setting and practice these regularly (8, 9, 39). 

Goal attainment scaling 
GAS has most often utilized a 5-point scale, which is supported 
by a wealth of clinical data. As it is symmetrical, the 5-point 
scale is designed to demonstrate a normal distribution of out-
come T-scores, thus allowing statistical analysis by parametric 
methods (1), although this approach has been questioned. The 
use of outcome T-scores assumes that goals are set in an un-
biased fashion, with achievements exceeding and falling short 
of expectations in approximately equal proportions, in order 
to demonstrate a normal distribution with a mean of 50 and 
standard deviation of 10 (1). This may not always be the case, 
as T-scores are strongly influenced by the difficulty and real-
ism of the goals set (and the experience of the clinician) (12, 
20). Furthermore, this approach also assumes that the intervals 
between ratings are equal rather than simply an ordinal scale 
of value judgements (17, 18), thus bringing into question the 
validity of parametric statistical tests to make comparisons be-
tween populations or baseline and endpoint states. Calculation 
of T-scores also requires complex mathematical manipulation 
of data, which is often not feasible in the everyday rehabilita-
tion clinic setting. There are also significant limitations of 
GAS measures with regard to their underlying mathematical 
validity as demonstrated by Tennant (28).

A recent post-hoc analysis of clinical trial data has demon-
strated that a change from baseline of 6 in GAS outcome T-
score predicted a response to botulinum A toxin therapy, even 
when the calculated outcome T-score was somewhat lower than 
the assumed mean of 50 (12), indicating that change scores 
may be more useful. A GAS change score ≥ 10 also predicts 
clinician-rated clinical response to intervention in patients with 
ABI with a sensitivity of > 90% and a specificity of > 85% (19). 
Furthermore, the rating of −2 in the 5-point scale assumes that 
no clinically worse outcome, i.e. deterioration from baseline, 
is possible (14), but in some studies patients with ABI have 
been considered as meeting the rating of −1 or −2 at baseline, 
indicating a mixed group and perhaps skewing potential out-
comes (30). This may be overcome by use of a 6-point verbal 
scale with patients, with ratings of: worse; no change; partial 
achievement; expected achievement; achievement a little better  
than expected; achievement a lot better than expected (40). 
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This can then be mapped to the 6-point scale incorporating 
the −3 rating, where −1 represents partial achievement from 
baseline (set as −2). 

The added rating of −3 may be useful in the clinical trial 
setting, when evaluating the effect of a specific intervention and 
this has been used successfully in children with cerebral palsy 
(17, 18, 32). however, as the 6-point scale is asymmetrical, 
calculation of outcome T-scores and their statistical analysis 
will be more challenging than use of the 5-point scale (17), 
but it should be borne in mind that calculation of a T-score 
may actually be unnecessary or undesirable in clinical practice 
(18). Additionally, as the majority of the literature reports 
findings using the 5-point scale, results from studies using 
the 6-point scale may be difficult to compare. Furthermore, 
distinct definition of a state of deterioration may prove dif-
ficult (17). At present, it may be viewed that the 5-point scale 
is more relevant for clinical practice, while the 6-point scale 
has greater applicability in the clinical trial setting.

A recent publication has compared the use of 5- and 6-point 
scales in patients with ABI (40). Two different 6-point scales 
were applied retrospectively to clinical data originally pro-
spectively assessed using a 5-point scale: (i) all baseline scores 
were set at −2, with −3 representing deterioration; (ii) a −0.5 
rating was introduced to the pre-existing 5-point scale to denote 
“partial achievement” for goals starting at −1. Baseline scores 
were similar for the 5-point scale and the second 6-point scale, 
but lower for the first 6-point scale. Median outcome T-scores 
were 50.0 for all 3 scales. However, the first 6-point scale 
appeared to have underestimated goal achievement, whereas 
the second 6-point scale seemed to marginally overestimate 
goal attainment compared with the 5-point scale. The authors 
concluded that the second 6-point scale provided the closest 
approximation of the 5-point scale but that for analysis and re-
porting, −0.5 scores should be converted to −1, i.e. to a 5-point 
scale. Further work is needed in order to evaluate methods of 
goal setting, scaling and scoring (28, 40).

when devising a scale for each goal, certain factors should be 
considered. The states above and below the expected outcome 
must be unambiguous, i.e. discrete, in order to allow accurate 
measurement of change from baseline and determination of 
goal achievement. Table Iv provides an example of an ambigu-
ous goal; it is actually multiple goals relating to numerous 
different functions in 2 different limbs (Table Iv). 

Ideally, the intervals on the scale should be approximately 
equal, which may be challenging to determine in practice, 
particularly when concerning activity and participation. An 
alternative approach is to define the levels of achievement 
by functionally meaningful outcomes, even if these are not 
equidistant. Consequently, the results of such scales must be 
analyzed using non-parametric statistical methods. Perhaps 
more importantly, devising the scale should be achievable in 
a reasonably short period of time.

Quantification of performance should be taken into conside-
ration, e.g. the time taken to complete a set quantity of the 
pre-specified activity; the quantity of activity completed in a 
pre-specified time; or the frequency of a discrete activity occur-
ring during a pre-specified period. An activity must therefore 
have a clear start and finish that can be easily observed and 
recorded (2) (Table v). Alternatively, quality of performance 
could be assessed, which may include a reduced requirement 
for help from others or a reduced need for physical aids.

In patients whose stated goal(s) may be unrealistic, this 
may be taken into account by scaling their expectation as +2 
(beyond the level of expectation), with 0 set as the level of 
goal attainment anticipated by the therapist. This means that 
the patient's expectations are not totally disregarded (11). Some 
patients with ABI, especially those with cognitive impairment, 
may have difficulty with understanding the nature of GAS, 
i.e. the meaning of the points on the likert scale. Therefore, 
verbal explanations of each level of goal attainment should 
be employed, e.g. “much higher than expected", rather than 
just +2 (30).

Table Iv. Example: An ambiguous goal

−3 Cannot use left hand to support the plate 
−2 uses left hand to support the plate. holds both fork and knife with right hand for cutting food and eating (baseline)
−1 Can hold the fork with left hand but does not manage to support the food on the plate while cutting it with right hand. uses the right hand 

for both cutting and eating
0 Can hold the fork in left hand while cutting “softer food” (e.g. potatoes) with right hand. holds the fork with right hand while eating
1 Can hold the food on the plate with the fork in left hand while cutting all food with right hand. holds the fork with right hand while eating
2 Can hold the food on the plate with the fork in left hand while cutting all food with right hand. holds the fork with left hand while eating

Table v. Example: Descending stairs

−3 unable to descend stairs, or any other deterioration 
−2 Descending stairs is difficult (needs 1 min to descend 10 steps) and needs a lot of help from 1 person to prevent foot from pronation/

eversion and to help with knee control (baseline)
−1 Descending stairs is easier (needs < 1 min but > 30 s to descend 10 steps) and needs only intermittent help with foot positioning and knee 

extension in the stance phase
0 descending stairs is easier (needs only 30 s to descend 10 steps) and needs no help with foot positioning but still a little help for knee 

control
1 Descending stairs is easier (needs < 30 s but > 20 s to descend 10 steps) and needs no help with foot positioning but needs verbal support 

for knee control
2 Can descend steps alone, needs < 20 s to descend 10 steps and does not require help from another person 

J Rehabil Med 43



13Goal attainment scaling in acquired brain injury

Assessment of goal attainment
Assessment of goal attainment can be performed during 
multidisciplinary team meetings, or ideally during consulta-
tion with the patient (2, 11, 13). when scoring goal attain-
ment, the level of achievement may in fact fall between 2 of 
the pre-defined states. In such a case, it may be pragmatic to 
record the level of achievement as the lower of the 2, i.e. the 
less favourable (2).

In conclusion, GAS measures clinically meaningful change 
in activity/participation status in patients undergoing reha-
bilitation for disability caused by ABI. It may provide a more 
sensitive measure of specific changes than global measurement 
tools and can allow statistical comparison of outcomes follow-
ing intervention in heterogeneous populations, while retaining 
individualized treatment goals, although there are a number of 
methodological challenges to consider. Several key points must 
be taken into account when using GAS, including identification 
of goals that are realistic and of interest to the patient, can be 
achieved with the resources available and can be scaled and 
assessed with relative ease. The choice of 5- or 6-point scales 
may depend upon the rehabilitation setting; i.e. clinical prac-
tice or research and there are advantages and disadvantages 
associated with both approaches. It should also be remembered 
that GAS does not replace established standardized assessment 
tools for evaluating ABI rehabilitation outcomes. 
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