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Context: Goal Attainment Scaling (GAS) is a per-
son-centered and collaborative approach, allowing 
to assess the effectiveness of an intervention on 
personally relevant goals. However, GAS is not a 
“scale” but a heterogeneous group of methodolo-
gies, including many variations and lack of consen-
sus on high quality GAS.
Objective: The aim of this communication is to: 1. 
provide updated didactical information on GAS use 
in PRM practice and research; 2. increase awareness 
of GAS methodological challenges; 3. guide use of 
GAS as an integrated process of rehabilitation after 
goal setting and; 4. provide updated resources for 
self-directed learning and extensive supplemental 
material to increase knowledge and practical skills 
in GAS use. 
Methods: Educational literature review about current 
GAS applications relevant to PRM fields.
Results: Practical advice is provided regarding clini-
cal challenges in GAS: definition of 0 level, time-frame 
and means employed to attain the goal, dealing with 
unforeseen pattern of improvement, synthesizing 
the numerous significations of “SMART” goal acro-
nym to guide best use of GAS, and thinking flexibility 
on the type of relevant goals that can be set. Challen-
ges with GAS in rehabilitation research are presen-
ted in order to promote researcher’s and reviewer’s 
awareness on reliable use of GAS and encouraging 
best-use of GAS.
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Lyon Cedex 05, France. E-mail: bard.rachel@orange.fr;  
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Goal attainment scaling (GAS) (1) is a systematic 
method for the development of personalized eva-

luation scales. GAS provides an individualized mea-
sure of a person’s goal achievement that can be used 
as an outcome measure to quantify progress towards 

LAY ABSTRACT
The goal attainment scaling methodology is a relevant 
way of measuring the effectiveness of a treatment, 
by creating scales to measure whether the goals pre-
viously identified with the person have been achieved 
through the treatment. There are many goal attain-
ment scaling methodological variants, with a signifi-
cant impact on results, of which users are not always 
aware. The aims of this review of the literature regar-
ding current applications of goal attainment scaling in 
Physical and Rehabilitation Medicine fields, are to: (i) 
provide up-to-date didactic information on the use of 
goal attainment scaling in Physical and Rehabilitation 
Medicine practice and research; (ii) raise awareness of 
the methodological challenges of goal attainment sca-
ling; (iii) guide the use of goal attainment scaling to 
support the rehabilitation process after goal setting; 
and (iv) provide up-to-date resources for self-directed 
training. Practical guidelines are provided for the use 
of goal attainment scaling in clinical practice, and the 
challenges of use of this methodology in rehabilitation 
research are presented in order to educate researchers 
and evaluators on the reliable use of goal attainment 
scaling.

Key words: goal attainment scaling; rehabilitation; person-cent-
red; scales; clinimetric properties; quality appraisal; outcome.
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Goal attainment scaling in rehabilitation p. 2 of 15

person-centred goals on an ordinal scale (2), typically 
ranging from –2 or –3 (3) to +2 (4) (see Fig. 1, which 
sets out 4 clinical situations with corresponding examp-
les of use of GAS presented in a stair form, either 
with all 5 levels/steps or with only the 3 milestones 
described in detail. Also see Appendix S1 for examples 
of GAS in other fields of Physical and Rehabilita-
tion Medicine (PRM)). GAS is a way of enhancing 
a person-centred approach in rehabilitation (5, 6). It 
provides a framework for focusing intervention on 
what matters most to the person (7). As such, the use of 
GAS is increasing rapidly, in both research and clinical 
PRM practice (Table SI). Practical guidelines on GAS 
(4, 8, 9) and a number of literature reviews (10–15) 
have been published previously, but little attention 
has been devoted to the diversity of use of GAS, with 
regard to GAS formulation, scoring, or themes.

GAS formulation varies from precise scales, expli-
citly describing 5 levels of goal attainment, written 
by an independent team, controlling for difficulty, 
adequacy of GAS levels (17,,18), content validity (18), 

and taking precautions to minimize bias, such as con-
trolling the measure’s context to avoid environmental 
influence; to formulation of the goal only, without 
specification of levels of goal attainment, by a single 
therapist (20, 21) or client/family (19, 21), with no 
review of validity and reliability of the scale and no 
exterior checking of goal adequacy.

GAS scoring also varies, from objective measures of 
goal attainment by an independent examiner (20), who 
is blinded to treatment (19), based on performance, 
and taking into account the ordinal nature of GAS data 
(22), to subjective ratings by a client’s therapist, or 
based on interviews with proxies (23) through phrases 
such as “worse than expected” and “much better than 
expected”, which are then transformed into T-scores, 
which wrongly give the reader the impression of a truly 
standardized, interval scale.

Finally, GAS themes vary from important goals regar-
ding participation, activity and function, in domains 
that are important and meaningful for the client (24) and 
not measured by other standardized measures (26, 27),  

Fig. 1. Examples of goal attainment scaling (GAS). Because aiming at a “0” score can be depressing for patients, Bard et al. (64) developed a stair 
visual analogy to facilitate patient visualization of progress on the scale, as shown in these examples.
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to goals relating to body functions (28, 29) (e.g. range 
of motion), without a clear measure of functional bene-
fit in the GAS, and transforming numerical measures 
(e.g. visual analogue scale, range of motion) (29) into 
less arithmetically valid (2,30) GAS T-scores.

Consequently, GAS can be considered not as a 
scale but as a heterogeneous group of methodologies 
aiming at transforming goals into measures of goal 
attainment (see Fig. 2, which presents the different 
variants of GAS methodologies used reported in the 
literature, and Appendix S2 for examples of studies 
using these different GAS variants; these variants 
may concern the persons who set the goals, the types 
of goals set, the number of goals set, the level defined 
as initial level, the assessment methods, the scoring 
method, and the way of presenting results, as well as 
the person who finally scores the GAS). Due to varia-
tions in methodologies and lack of consensus on best 
practice in GAS, non-optimal GAS variants may be 
implemented by both clinicians and researchers (31). 
Researchers may not be aware of how inadequate use 
of GAS can influence the results of clinical trials that 
use GAS as an outcome measure (32), as clinimetric 
qualities are dependent on the way GAS scales are writ-
ten (i.e. clinicians, researchers and reviewers cannot 
solely rely on GAS metrological properties presented 
in other studies and/or domains). In 2016, Krasny-
Pacini et al. proposed criteria to appraise GAS quality 

in rehabilitation research. Following these criteria, a 
review by Harpster et al. (31) found that GAS quality 
in published trials is poor and, moreover, that metho-
dological quality features of trials (i.e. randomization, 
blinding etc.) do not correlate with the quality of GAS 
methodology. This poor quality may be due to insuf-
ficient knowledge and practice in GAS by researchers 
and clinicians, which could be enhanced by providing 
a comprehensive literature-based didactical “tool box” 
for optimal implementation of GAS.

A PubMed search was performed using the single 
keyword: “goal attainment scaling”, from 2016 to July 
2020. The search identified 143 publications, of which 
29 were excluded as they were not related to PRM (e.g. 
no rehabilitation, dementia or autism domains). The 
remaining 114 papers were reviewed for additional useful 
information and/or novel approaches. Given the large 
number of papers retrieved in this search, no additional 
databases and addition keywords were used. Therefore, 
the paper cannot be considered a systematic and scoping 
review, but a narrative educational review. Papers relating 
to GAS methodology prior to 2016 have been analysed 
by the authors in a previous paper (32), and were also 
used here to include a broad and historical view of GAS. 
Each new use of GAS since 2016, reported in these 114 
papers, was discussed by the group for its relevance and 
utility for this toolbox. A paper was cited if the group 
considered it could help clinicians or researchers gain a 

Fig. 2. The different variants of goal attainment scaling (GAS) methodologies reported to be used in literature; these variants may concern the 
persons who set the goals, the types of goals set, the number of goals set, the level defined as initial level, the assessment methods, the scoring 
method and how the results are presented, as well as the person who finally scores the GAS.
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better understanding of the variation in the use of GAS, 
or the area of application of GAS. As this is not a syste-
matic review, the papers cited are examples and not an 
exhaustive list of studies using GAS.

The aims of this educational review are to: (i) pro-
vide updated didactical information and tools on the 
use of GAS in PRM clinical practice and research; (ii) 
increase awareness of GAS methodological challenges; 
(iii) guide the use of GAS as an integrated process 
of rehabilitation after goal setting; and (iv) provide 
updated resources for self-directed training. This paper 
outlines the general methodology for creating goal 
attainment scales, and presents a broader perspective 
including goal identification and goal support. Other 
challenges related to GAS in rehabilitation research are 
discussed, and recommendations are set out.

GENERAL METHODOLOGY FOR CREATING 
GOAL ATTAINMENT SCALES

How to define GAS levels (i.e. how to transform a 
goal into a 5-point scale)
The general frameworks for GAS procedure in rehabi-
litation is shown in Table I, with different steps adapted 
from Ottenbacher & Cusick (33). Task analysis provi-
des a tool for the identification of actions or sub-tasks 
required to achieve a task or particular goal, that are 
useful for the development of appropriate GAS levels 
(8). Consideration of both individual factors (i.e. bio-
mechanical, sensory-motor, cognitive and/or psycho-
social) (8) and environmental factors (i.e. physical, 
cultural, social, economic and political) contribute to 
context-specific GAS levels (8). 

Perhaps the most essential logic to apply when for-
mulating GAS levels is that only 1 aspect should be 
manipulated from 1 level to the other, considering: 
(i) the quantity (e.g. time, distance, number of beha-
viours) or; (ii) the context (e.g. cueing, walking aid, 
supervision), but not both at the same time. King et al. 
(34) provide an example reported in Fig. 1, example 1. 
Bovent’Eerdt’s (8) method provides the foundation for 
this logic, and Ruble (16) developed this notion, pro-
posing a series of GAS content that can be modulated 
to obtain levels for domains that may be difficult to 

translate into goals (e.g. cognitive, psychological and 
social goals). These include: frequency of a skill, type 
of prompting (from direct, physical, to simple supervi-
sion, or independence), frequency of prompting, cueing 
needed to succeed (from specific and external cues to 
non-specific or self-generated cues), number/type of 
person with whom a behaviour is possible (from the 
therapist, family to co-workers and strangers), type of 
context (structured, unstructured, unusual), and type 
of material (manages with a specific type of technical 
device, to any type of aid). 

SMART goals: SMART GAS
Numerous definitions of the SMART acronym are 
presented within the studies. The Specific, Measu-
rable, Attainable, Relevant, Time-determined defini-
tion demonstrates most relevance to rehabilitation. 
“Relevant” is preferred to the often used “Realistic”, 
as the terms Attainable and Realistic refer to the same 
concept. While the acronym is widely used, and most 
clinicians both acknowledge and practice “SMART” 
goal setting, the meaning behind the 5 terms continues 
to be interpreted in different ways. 

What is a “specific” goal? The term “specificity” has 
a range of relevant significations: 

1. General goals should be transformed into more 
specific goal attainment indicators. e.g. “one 
participant needed to demonstrate that he could 
manage his fortnightly income (general goal), so it 
was agreed that he would likely achieve this if he 
could establish and meet a fortnightly budget, plan 
ahead and set money aside for future expenditure, and 
regularly save money (specific goal).” (25); 

2. Goals should be specific to individual personal and 
unique needs; e.g. for an intervention focusing on 
improving executive functions in daily life (general 
goal), the specific goal would be for patient A: being 
able to prepare child’s school bag with nothing 
missing; for patient B: being able to cook a meal 
unsupervised; for patient C: return to work part-time; 

3. In research, GAS defined after inclusion should 
be specific to the aim of the intervention; e.g. a 
goal of budget planning is specific to the aim of 
an intervention focusing on improving executive 

Table I. Creating goal attainment scaling (GAS) to assess outcome: steps adapted from Ottenbacher & Cusick (33)

Step
Step 1 Identify an overall (general) objective.
Step 2 Identify specific problem areas that should be addressed.
Step 3 Specifically identify what behaviours or events would indicate improvement in each of the areas selected in Step 2.
Step 4 Determine the methodology that will be used to collect the desired information.
Step 5 Select the expected level of performance (0 level).
Step 6 Identify the most favourable outcome (+2), the least favourable outcome (–2) and intermediate levels (+1 and –1) of the client’s performance 

(GAS levels).
Step 7 Verify whether there are overlapping levels, gaps between levels, or more than 1 indicator in a problem area and so on (see GAS checklist).
Step 8 Verify the client’s current status and determine the timing of future evaluations to document progress.
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functions in daily life, but improving social skills 
isn’t, even if it is more relevant to the patient at the 
time of the intervention. When GAS is used as an 
outcome measure in interventional studies, goals are 
intervention-determined, i.e. the patient and goal 
setter are required to choose a goal that is relevant 
and specific to the intervention being tested. This 
can be different to clinical practice, in which the 
intervention is goal-determined, i.e. patient’s goals 
are listed and intervention(s) chosen according to 
patient’s goals. 

What defines a “measurable” goal? Differing views 
describe whether goals should rely on interview-
based, subjective perception of goal attainment 
or a performance-based objective measure of goal 
attainment. While both offer insight into rehabili-
tation effects, the 2 approaches are fundamentally 
different. The former is a patient-reported outcome 
measure (PROM), involving patients in the measu-
rement of rehabilitation effects. It offers the pos-
sibility of capturing non-measurable effects (i.e. 
intervention effects in daily life and ecological 
context), and is particularly easy to use in daily 
practice. The latter is an objective measure, in 
which the patient participates at the initial stage of 
setting goals, but GAS then becomes an objective 
(though personalized) scale. It measures patient’s 
true progress, based on a selected target behaviour 
thought to reflect patient’s progress towards his/
her goal. On the one hand, this method allows us 
to objectively measure goal attainment, which may 
differ from patient’s perception of progress; on the 
other hand, it is time-consuming if its reliability and 
validity are to be sufficient. Both interview-based 
and performance-based GAS approaches coexist and 
have their advantages. In all cases, Kiresuk recom-
mended to “anchor scale points with behavioural or 
other evidence that will be meaningful to the client 
and readily scored by the rater” (35). A dialectical 
approach between these 2 methods could be to use 
both ecological participant-rated GAS as a PROM 
(with the risk of being subjective and less measura-
ble), and performance-based GAS (with the risk of 
being less ecological). We believe that, even if GAS 
is used as a subjective PROM, every effort should be 
conducted to make it measurable by the participant. 
For example, keeping a diary of the chosen target 
behaviour (e.g. number of anger outbursts) could 
be more reliable than just asking the patient if they 
attained the goal “I can manage my anger 75% of 
the time” (10).

Being “attainable” is a major challenge for goals 
for patients and therapists in rehabilitation. GAS lite-
rature emphasizes that all levels should be realistic; 

however, this proves challenging for patients who 
lack self-awareness. They may have difficulties in 
identification of realistic goals and of what needs to 
be done for attainment. While original GAS litera-
ture requires that all GAS levels should be realistic, 
a clinically used technique in patients lacking self-
awareness and insight is to use the patient’s unrealistic 
goal as the +2 level and use a therapist-chosen rea-
listic goal as the 0 level. This enables both therapists 
and patients to agree which goal to work on, even if 
an agreement cannot be obtained as to what to expect 
within the given time-frame. Another approach is to 
keep the patient’s unrealistic goal as a (very) long-
term goal, but to involve the patients in setting more 
realistic subgoals.

The term “relevant” refers to a goal that is: (i) 
personalized to the patient and specific to his/her 
context (i.e. environmental and psychological); (ii) 
clinically relevant for function (or at least a subgoal 
towards function or comfort); and (iii) with clinically 
relevant change across each GAS level. Being rele-
vant to the patient and being relevant clinically may 
diverge, as many clinically relevant goals are often 
used in rehabilitation even if the patient does not find 
them relevant (e.g. maintain trunk equilibrium in 
seated position before learning transfers after spine 
injury). Discussing the clinical relevance of the goal 
with patients often contributes to achievements of 
personal relevance. Conversely, the main goal of a 
patient may differ from a therapist’s view of relevant 
functioning. While it is a challenge in the early stages 
of rehabilitation, for rehabilitation concerning chronic 
disabilities, an effort should be made by therapists 
to orient rehabilitation on the person’s goals, even if 
therapists have other goals that they consider relevant 
for the patient.

“Time-determination” is essential, encompassing 
many components that should be considered: (i) 
time-frames post-intervention are determined for 
GAS scoring (e.g. assessment at 3 months after 
botulinum toxin injection, 2 weeks after cognitive 
rehabilitation completion, 3 months after effective 
wearing of orthosis, etc.); (ii) time-determination 
also allows breaking down long-term goals into 
short-term goals and helps patients to plan small 
goals or subgoals, eventually leading to life goal 
achievement (e.g. learning to use a smartphone 
alarm to attend appointments on time is a short-
term goal, but constitutes a step towards a life goal 
of returning to previous employment after brain 
injury) and; (iii) maintenance of goal attainment 
over time is also a common objective of rehabilita-
tion. Table II proposes a checklist for clinical use, 
for checking if goal attainment scales are “SMART” 
enough. 
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Definition of 0 level, time-frame and means 
employed to attain the goal
The 0 level is usually defined in terms of intuitive 
clinically-based impressions: (i) “Minimally accep-
table outcome to both provider and client” (10); 
(ii) “What the clinician truly believes would be 
clinically meaningful and what the client will most 
likely achieve” (11) and; (iii) “Level the patient can 
achieve in the specific time with rehabilitation but not 
exceptional effort”(10). From a methodological and 
statistical point of view, the 0 level was intended to 
be chosen in a way to have a maximum of 0 scores 
after intervention and +2 and –2 scores to occur in 
5–10% of similar participants (36). Traditionally, the 
aim was to yield a Gaussian normal curve of T-scores 
centred by a T-score of 50 and a standard deviation 
(SD) of 10. 

Therefore, looking at the literature, setting the correct 
0 level could be based on: (i) probability of achieve-
ment, with emphasis on the attainability/realism of the 
goal and; (ii) clinical acceptability and importance, 
emphasizing the relevance of the 0 level. The rationale 
behind attainability of goals is complex, as goal attai-
nability depends on 3 implicit clinical reasoning factors 
needed to set realistic goals: time-frame, knowledge 
of possible gains, and means to achieve the goal. For 
example, a family goal of “walking without aid” for 
a hemiparetic child with cerebral palsy may be rea-
listic in a 1-year time period, but unattainable if the 
time frame for evaluating GAS is 1 month (i.e. at the 
end of a short clinical trial for a novel intervention). 
Knowledge of pathology, possible gains and expertise 
of intervention by the professional setting the scale are 
crucial factors that impact GAS validity and realism of 
levels. Furthermore, goals are set, bearing in mind that 
improvement (or lack of improvement) is influenced 

by many factors, independent of intervention inclu-
ding: the natural course of the condition (e.g. cerebral 
palsy vs evolutive aetiologies of spasticity), associated 
deficits (e.g. seizures, pain), patient’s psychological 
factors, age, chronicity, etc.

Finally, it is often overlooked that goals are nego-
tiated taking into account the therapeutic means that 
can be employed for the goal. For example, when set-
ting the goal of independent ambulation, the clinician 
already projects which interventions are available, 
and the realistic 0 level will depend on access to ort-
hopaedic surgery, intensive physiotherapy, repeated 
botulinum toxin injections, etc. Experienced clinicians 
usually integrate all these in clinical reasoning defining 
what constitutes a realistic and relevant goal to inform 
collaborative goal setting with the patient. 

When used as an outcome measure in research, 
GAS should be set: (i) prior to randomization, (ii) 
by professionals demonstrating expertise in expected 
outcomes associated with treatment, (iii) in order to set 
adequate (and comparable across trial groups) 0 levels, 
it should be specified if 0 levels are defined considering 
what can be obtained in care-as-usual or what can be 
obtained due to the novel intervention being tested. 
(iv) Furthermore, it should be explicit to goal setters if 
the 0 level is to be attained at the first evaluation (e.g. 
after a 3-month intervention) or at follow-up (e.g. at 
6 or 12 months). The majority of research protocols 
lack this information, with some exceptions (37–42). 
Most authors only state if “goals were assessed after 
intervention and at follow up” without specifying if the 
intended time frame of 0 level was at post-intervention 
or follow up (43, 44). In addition, protocols with mul-
tiple measurement time-points could provide a clear 
explanation of what is to be done if a goal is achieved 
at the first evaluation, i.e. set a new goal for the rest of 

Table II. Goal attainment scaling (GAS) checklist for use in clinical practice

GAS checklist

• From a general goal, I have defined a specific goal and formulated it precisely
• I have chosen a target activity i.e. an objective and measurable behaviour that reflects goal achievement
• I have taken into account and listed environmental factors (fatigue, time of the day) and context variations (prompts, guidance...) that can modify the 

patient’s performance during the rating, and I will try to control those to have similar conditions for defining initial level pre-intervention and final post-
intervention rating

• I have verified the initial level of the patient, and the way they realize the “target activity” before intervention is clearly described at –1/–2 level
• I have precisely described at least 3 GAS levels (–2; 0; +2) or all 5 levels
• The vocabulary/formulation of the goal and the scale is precise enough and unequivocal to be easily understood by an independent rater who does not 

know the patient
• All GAS levels are realistic
• The goal is meaningful for the patients and/or his family or represents an important step towards autonomy/better quality of life
• I have honestly not defined the GAS levels so that I am sure to succeed (too easy levels) but each GAS level represents a clinically meaningful change
• I have defined a time frame to achieve the goal and the 0 level is attainable in the time frame I have defined with my patient
• The scale is as interval as possible: the different levels are as equidistant as possible (although true equidistance cannot be achieved nor tested for), i.e. 

that the difficulty to pass from one level to the next is approximatively equal
• There is no “gap” between levels (i.e. a performance/behaviour not entering in any of the levels) and levels are not overlapping (i.e. a performance/

behaviour corresponding to two levels)
• My scale has only one dimension of change, i.e. throughout GAS levels, the same function is tested

*Note: This checklist is intended for clinical use. When GAS is used as an outcome measure, more comprehensive and quantitative GAS quality scales should 
be used (refer to (32)). 
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the intervention or evaluate maintenance of the original 
goal. In research, goals need to be specific to the inter-
vention being tested and of equal difficulty in control/
experimental groups. Therefore, a synthetic definition 
of the 0 level could be “the clinically relevant progress 
this patient will most probably attain after x months of 
interventions y (y being the “reference” for goal set-
ting in both groups).” GAS setters must compromise 
the patient’s ideal progress with the probability of that 
progress to set the 0 level. 

For clinical practice, 0 level is often simply the 
patient’s “goal”, assuming all possible means will be 
employed to achieve it, within a given time-frame 
that may be extended without being a threat to GAS 
validity.

Dealing with unforeseen patterns of improvement
A major challenge and source of frustration in GAS 
may occur when patients make unquestionable clinical 
progress that is not captured by the scale. This may be 
because the patient’s performance does not “fit” within 
the levels that were set. For example, GAS levels may 
have predicted that the patient would walk a greater dis-
tance; however, progress was not on the walking distance 
but on walking ability on uneven ground. Alternatively, 
patients may change or reorient their goal. For example, 
GAS on walking to the bakery, whereas the patient now 
bakes their own bread; or GAS on adapted employment, 
whereas the patient has enrolled on a university degree. 

Two useful approaches can be used in such cases, as 
follows.

First, the 3-milestones GAS (45) (see last 2 examples 
in Fig. 1) provides a way of explaining GAS levels. This 
is an appropriate intermediate between time-consuming 
processes of describing all 5 levels (3) and the GAS 
light method (9) (see previous literature-based GAS 
update (4)). It explicitly describes the initial –2 level, 
the 0 level and the +2 level, whereas intermediate points 
–1 and +1 are not described, but are implicit (levels –2, 
0 and +2 are milestones that indicate the transition to 
the next level). Originally proposed as a compromise 
between reliability and time needed to describe the 
levels, emerging data suggest that it is, in fact, more 
reliable than the usual way of describing all 5 levels 
(Personal communication. A rating system to evaluate 
the quality of goal attainment scales used as outcome 
measures in rehabilitation). Intermediate levels allow 
more variation or “room” for unexpected patterns of 
progress (e.g. if goal attainment did not reach the 0 level 
but there is some progress towards the goal, a –1 score 
can be attributed). They also allow scoring of progress 
irrespective of how the change occurred (e.g. without 
having to foresee exactly if the progress will relate to 
higher frequency of a behaviour, or better accuracy, or 
fading of necessary cues etc.).

Secondly, Zaza et al. (46), in the area of chronic 
pain (see example 2 in Fig. 1), offers an interesting 
possibility to define GAS steps using behaviours lists. 

Fig. 3. Framework for goal types. A conceptual framework for the different types of goals, that could be converted (or not converted) in a goal 
attainment scale (GAS). A life goal cannot be defined and measured with a time-limited scale, but the main goals should be in line with the life 
goal. Main goals can sometimes be directly converted into scales, or may need to be specified before being defined into a scale, or may sometimes 
need to be divided into subgoals. Control GASs are specific to the research context.
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Rather than agreeing on a single type of pain-related 
avoidance behaviour to be reduced, a list of problematic 
behaviours expected to decrease after intervention is 
set out, and GAS levels are expressed as the decreased 
number of sick role behaviours. This kind of approach 
is particularly useful when a set of goal behaviours is 
identified and when it is difficult to choose which is the 
most relevant sensitive to change. Rather than trans-
forming each behaviour into separate goal attainment 
scales, goal attainment levels may use the number of 
target behaviours. 

Goal types
GAS can relate to any goal, and different types of 
goal attainment scales can be set for 1 general goal 
for 1 patient (see Fig. 3, which presents a conceptual 
framework for the different types of goals, that could 
be (or not be) converted in a goal attainment scale, and 
examples of its application in Appendix S3). Using 
more than 1 scale for a general goal increases aware-
ness of related processes. For example: (i) Skill acqui-
sition, such as being able to drive a powered wheelchair 
in a rehabilitation centre and ecological application of 
the skill (i.e. actual use of the wheelchair alone in the 
community); (ii) Symptom reduction (e.g. decreased 
anxiety) and its impact on quality of life (choosing a 
meaningful goal could then be based on “what would 
you want to do if you were less anxious?”). GAS can 

also serve as a transfer/generalization measure (23), 
reflecting whether a particular behaviour, trained and 
observed in therapy sessions, is also observed in the 
person’s natural context (i.e. transferred) or even 
observed in untrained activities (i.e. generalized). 
In any case, GAS should be used with relevance to 
International Classification Functioning, Disability and 
Health (ICF) activity and participation levels (47), not 
body structures and functions (32).

A BROADER PERSPECTIVE ON GAS: GOAL 
IDENTIFICATION AND GOAL SUPPORT

GAS is mostly used for setting SMART goals and defi-
ning goal attainment scales. In the following section, 
we discuss useful steps prior to (i.e. goal identification) 
and after goal setting (i.e. goal support and coaching). 
Fig. 4 represents a chronological line, where the dif-
ferent steps are identified from goal emergence to goal 
attainment assessment. This underlines the necessary 
steps prior to and after goal setting, and the unavoidable 
collaboration between the person being cared for and 
the therapeutic team. 

Goal identification 
Individuals may have difficulty defining goals or even 
specific problem areas. Turner-Stokes (48) noted that, 
when initially asked to state their goals for treatment, 

Fig. 4. From goal identification to goal support framework. A chronological line, on which the different steps are identified, from goal emergence 
to goal attainment assessment. This underlines the necessary steps prior to and after goal setting, and the unavoidable collaboration between the 
person being cared for and the therapeutic team.
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Goal attainment scaling in rehabilitation p. 9 of 15

patients often expressed goals in terms of long-term 
aspirations and hope for a cure. During goal setting, 
long-term aspirations (e.g. patient independence) are 
broken down by the team into medium-term objectives 
for the treatment programme and a series of staged 
goals aimed at achieving those objectives, which can be 
converted into GAS (see Fig. 3). In chronic conditions 
on the other hand, when patients do not aim at recovery, 
they may not see what could be improved. Tools such 
as the Canadian Occupational Performance Measure 
(COPM) in combination with GAS help patients to 
establish goals (49), based on the functional problems 
they face in their daily lives, rather than problems of 
body function and structure. Other resources for goal 
identification prior to setting GAS scales are summa-
rized in Table SII.

Whichever method is used, it should be person (and/
or family)-centred and collaborative. This will ensure 
that the goals are important to patients, thus enhancing 
motivation involvement in the achievement of those 
goals. 

Goal support
Steps for guiding goal support and coaching of patients 
are shown in Table III. In clinical practice, every 
effort should always be made to help clients, their 
therapists and their families to remember, practice 
and implement their goals in daily life. In research, 
however, the way in which goal support is, or is not, 
part of the intervention should be explained clearly 
in the study methods, as this will impact the results. 
(i) At one extreme, some interventions clearly test 
how goals can be supported. Goal support is, in fact, 
the heart of the intervention (7) and those goals are 

trained. (ii) At the other extreme, some protocols use 
GAS as a generalization measure, whereby goals are 
not trained and not supported, precisely to investigate 
whether clients spontaneously use the skills they are 
taught to achieve their goals (23). (iii) In between these 
extremes, any degree of goal support may or may not 
be part of the intervention: (a) an intervention may be 
goal-focused (i.e. training the client on their specific 
goal), but without any support for implementation of 
that goal in daily life; (b) an intervention may provide 
general skills or train separate functions analytically, 
but include goal support to increase the probability that 
these skills will be implemented in daily life. However, 
even in research, interventions are more likely to be 
effective in daily life if goal support is included in the 
intervention (and unless the protocol explicitly seeks 
to extract a specific intervention effect from the non-
specific motivational and coaching effects). It may be 
relevant in research protocols to include goal support 
as a standard comparison, i.e. to provide goal support 
in the control group or the control condition/baseline 
(i.e. in single-case experimental designs).

OTHER CHALLENGES WITH GAS IN 
REHABILITATION RESEARCH

Previous literature has detailed difficulties associated 
with GAS use as an outcome measure (15, 32, 51). 
Rigorous applications of GAS use in research (32) was 
proposed in 2016 in Archives of Physical Medicine and 
Rehabilitation, based on studies appraising the quality 
of scales generated in trials (16, 52). Therefore, the 
current paper does not focus on GAS in research, but 
readers can refer to the paper specifically discussing 

Table III. Steps in implementing goal attainment scaling (GAS) after the scale has been agreed on

Steps in implementing GAS

1 Remind the patient (and team) of the goals (NB: crucial step if the patient has a cognitive impairment): 
For example, at the beginning of every rehabilitation session (56), by text messages (65), reminding carers and family of the goal through additional phone 
coaching (56), by portable voice organizers (66), by apps (e.g. Goal Map).

2 Plan how to attain the goal and provide written support for its attainment; i.e. who, where, when, and how? 
What the rehabilitation team will do and most importantly what the patient will do, where (as much as possible in his/her natural settings) when (how 
frequently), and how (e.g. define amount of assistance): refer to examples (38, 67–72) 

3 Help implement goals into the patient’s daily life 
For example: 
• Involvement of family and/or carers (38, 42, 68, 73);
• Use of smartphone alarms (65);
• Linking the goal with a symbol (e.g. Metaphoric identity mapping (73–75)); 
• Use of implementation intentions technique (76–78) that reminds patients of pre-established decisions about when, where, and how to enact specific 

goal behaviours, by using the “if/when…– then…” plans – e.g. “Regarding goal A, In Situation B, I will initiate Behaviour C – see (79) for case study 
examples;

• Use of Goal Management Training framework (“Stop! What is my goal? What is my plan? What are the steps required? Do it! Verify!”) (80–82);
4 Give concrete support for reaching goals throughout intervention: 

Home/work/school-visits, logbooks, notebooks with advices, apps, photographs, or any support to visualize activity to work towards goal… (7)
5 Encourage, engage, increase goal commitment* and give feedback on goal attainment to the patient (42, 83).

*Goal commitment: this paper does not aim at reviewing methods for obtaining goal commitment, which is another crucial component of goal-based 
rehabilitation. Readers can refer to the abundant literature on this subject, especially literature on motivational interviewing (84–87), life goal concept (88), 
self-regulation theory (73, 89, 90) and the work of Siegert & Levack (91). Increasing literature emphasizes that: (i) motivating clients is as important as 
providing adequate therapy; (ii) emotions play a crucial role in rehabilitation; and (iii) looking for a dialectic between motivation to change and acceptance 
of reality is often the most effective skill to deal with adverse emotions associated with not attaining goals and to regulate those emotions (see literature on 
dialectical behaviour therapy (92)).
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Goal attainment scaling in rehabilitation p. 10 of 15

GAS in research (32) or to the new GAS checklist 
for research use (Personal communication. A rating 
system to evaluate the quality of goal attainment 
scales used as outcome measures in rehabilitation). 
In addition to using a GAS quality appraisal system 
(32), it seems crucial for adequate GAS quality and 
understanding of methodology that authors: (i) define 
precisely which GAS variant they used (see Fig. 2); 
(ii) always report if GAS is used as a PROM measure, 
i.e. “patient-reported goal attainment” (50, 53) or as a 
performance-based objective measure, i.e. “measured 
goal attainment” (3, 22, 54); (iii) report if GAS was set 
before randomization; (iv) report whether experimental 
and control groups had homogenous number and type 
of goals and the number of goals set per patient (note: 
higher correlation between goals and number of goals 
will affect T-scores) (56). 

Applying the 2016 GAS quality guidelines (32), 
a recent systematic review showed the poor met-
hodological rigour (mean quality of GAS was 4.7 
out of 17 quality points) in using GAS in paediatric 
rehabilitation research (31). Also, not formally 
assessed, the same applies in adult rehabilitation. 
The most preoccupying finding of the review by 
Harpster et al. (31) was that the high quality of the 
trials (i.e. randomization, blinding, etc.) did not 
correlate with the quality of GAS methodology. 
This may suggest that: (i) reviewers and editors of 
journals are more concerned with the trial metho-
dology than the quality of the outcome measure, 
even though both influence trial findings; (ii) there 
is insufficient awareness of the idiosyncratic nature 
of goal attainment scales, demonstrating different 
clinimetric properties, based on level of rigour used 
for its development; (iii) researchers tend to consider 
GAS as a valid scale, rather than a heterogeneous 
methodology to generate scales; (iv) GAS methodo-
logy variations and guidelines for research are not 
yet widely known. Harpster et al. found that only 
20% of studies reported any kind of training for 
GAS use, and less than 10% reported reliability of 
the GAS generated within the trial.

Reliability of GAS remains a major challenge 
(15, 32, 51, 55) affected by: (i) the manner in 
which the scale is constructed. For example, the 
scale may not be reliable, due to non-equidistant 
levels, erroneous starting pre-intervention levels, 
goals/GAS levels that are too easy, an unspecified 
time-frame for goals attainment influencing the 
difficulty of attaining a specific goal at the generic 
post-intervention assessment time-point, etc.); (ii) 
rating reliability of scale (i.e. inter-rater reliability 
(IRR) is likely to be low if levels are not precisely 
described, if the scale uses subjective criteria for 
goal attainment with poor measurability, if GAS 

scales are multidimensional, and/or if there is no 
control for context of measurement). When authors 
report their trial or apply for funding, they need 
to convince readers, experts and reviewers of the 
reliability of the GAS set for the trial. Two objective 
ways to report a reliable IRR are to include a double 
rating of goal attainment during the participant’s per-
formance, or a blinded a posteriori rating based on 
videotaped performance (Personal communication. 
Riding my bike, reading my watch, and tying my 
shoes: can CO-OP help children and young people 
with executive function deficits following acquired 
brain injury reach their goals? A replicated single 
case experimental study with randomized multiple 
baseline across participants and goals). If the GAS 
is used as a PROM (which should be avoided in 
research whenever goals can be transformed into a 
performance-based objective measure), IRR is not 
feasible, but reporting on the family’s or treating 
therapist’s perception of goal attainment can provide 
valuable information to support the client’s view.

From a pragmatic point of view, and in addition 
to trial requirements, protocols implementing rigo-
rous GAS could consider: (i) adequate training and 
experience of investigators involved in GAS setting 
and definition; (ii) independent staff for (a) writing 
GAS scales (before randomization); (b) providing 
the intervention/therapy; (c) checking the quality 
(reliability and validity) of scales; (d) scoring the 
scales at the end of the intervention (with staff blind 
to the intervention and independent from those who 
wrote the GAS with the client); (e) repeated scoring 
of GAS at the end of the intervention to investigate 
the individual IRR of the scales (in that domain, that 
study, with those patients and those setters creating 
scales); (f) rating final GAS quality for reporting. 
Using a goal setter independent from the therapist 
could have advantages, but is not always optimal in 
terms of therapeutic alliance and commitment and it 
may be difficult for the therapist to deliver the therapy 
without having previously discussed its aims (and 
related means) with the client. Recent trial protocols, 
published after the publication of quality guidelines, 
lack focus on GAS rigour; however, some protocols 
consider the challenges of GAS measurement pro-
perties (16, 52, 54).

Original ways of using GAS in research contribu-
ting to trial reliability include: (i) randomizing goals 
to be trained vs goals on a waiting list to prove inter-
vention specificity (56); (ii) using control GAS based 
on behaviours that are not related to the intervention, 
to ensure that the measured changes are due to the 
intervention and not just to a developmental effect, 
motivation effect or spontaneous recovery; (iii) using 
GAS as a generalization measure (i.e. have untrained 
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Goal attainment scaling in rehabilitation p. 11 of 15

goals to demonstrate progress after intervention 
aimed at other goals) (23, 42); (iv) writing a series 
of GAS for the same goal to increase validity and 
reliability (3). In all cases, it is essential that scales 
are set before randomization. This is because goal 
setters (client or therapist) are likely to be biased 
towards setting goals based on the intervention they 
have in mind, which would lead to GAS not being 

comparable across groups (see the section “Definition 
of 0 level, time-frame and means employed to attain 
the goal” above).

Finally, GAS is being developed in single-case expe-
rimental designs (SCED) and N-of-1 trials, where goal 
attainment is measured repeatedly across phases with 
and without intervention (57–60). Combining SCED and 
GAS methods is particularly promising, both in research 

Table IV. Additional reflections on goal attainment scaling (GAS)

GAS, eHealth and Apps • Apps to easily write GAS (GOALed) (83)
• Apps for calculating GAS T-scores (83)
• Apps integrating motivational interviewing in GAS process (84)
• Apps encouraging interprofessional care in community based-settings (93) 

Positive and negative 
aspects

See supplemental material Table SIII. Negative and positive aspects of application of GAS, to help reflect on these aspects, 
especially before use of GAS as an outcome measure

Statistical aspects Recommendations and precautions regarding statistical interpretation of GAS results (2, 30, 55, 94)
GAS with cognitive 
impairment

Using GAS with cognitive impairment: is essential even if intervention is not aimed at cognitive impairment (e.g. spasticity 
management after stroke), as associated cognitive comorbidities impact GAS management, from selecting realistic 
goals, to retaining, and implementing them. Cognitive abilities impact directly on goal achievement when functional 
performance is involved (98). Remembering personal goals and implementing them is particularly difficult for individuals 
with cognitive impairment (96, 97): deficits in executive function and memory can make it difficult to spontaneously plan, 
formulate and monitor progress towards goals. Difficulties with emotional regulation and cognitive impairment will also 
impact a person’s ability to feel a sense of energy or drive towards achieving goals. Aphasia and cognitive limitations may 
discourage therapist use of GAS, even if relevant and valuable (98–100), given that basic language (e.g. 2–3 word verbal 
cues) and non-verbal communication (e.g. gestures, sign language) can be used (43). Unfortunately, research exploring 
motor function interventions with GAS (e.g. in stroke), does not address cognitive limitations that impede goal retention, 
implementation and commitment. The use of meta-cognitive and/or behavioural rehabilitation approaches for patients 
with cognitive and/or behavioural impairments seems to be an interesting option to support the achievement of GAS goals 
(38, 67, 80, 82, 101).

Goal-focused rehabilitation Implementation of GAS in routine clinical practice is not just about introducing personalized outcome-measures. It also 
provides a framework for patient/caregiver collaboration and engagement toward goal achievement through patient-
centred rehabilitation. Planning of rehabilitation should be conducted according to patient priorities and follow-up 
meetings to provide individualized therapy based on patient goals. GAS implementation across clinical rehabilitation 
teams can rely on goal focused rehabilitation frameworks, i.e. using GAS as a mean to think about and plan personalized 
treatment (71, 72, 102, 103).

Fig. 5. Framework for the use of goal attainment scaling (GAS) in research. Randomization can be applied in different ways: the researcher can 
decide to set multiple goals and then randomize the ones to be trained and the controls that will not be trained; or the researcher can set multiple 
goals and randomize the order in which each of them is trained, as can be done in single-case experimental designs (SCEDs), with multiple baselines 
across goals; or randomization can be applied between groups.
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and clinical practice (Personal communication. A pro-
posed regulatory and ethical framework for single-case 
experimental design studies in rehabilitation research 
and clinical practice), especially in randomized mul-
tiple baseline across goals designs (61). In this SCED, 
3 goals are set for a single participant. Randomization 
determines in which order and at which time-points each 
goal will begin to be trained (see, for example (62, 63)).  
Clinically, it is current and recommended practice not 
to pursue too many goals at the same time; hence, a 
staggered introduction of goals (and related goal-based 
interventions) in a single participant, through this type 
of design is close to current clinical practice, bridging 
research and clinical practice.

ADDITIONAL REFLECTIONS

It was not possible to report and synthesize all issues 
relevant to GAS application in PRM from the current 
literature; however, Table IV provides references for 
further reading on some of these issues.

LIMITS

This paper is intended as a toolbox and a practical guide 
to implement the GAS method with an understanding 
of the chosen variant and its consequences. As this 
paper is not based on a systematic review, other ways 
of using GAS could have been missed. The intent was 
not to provide a scoping review, although some of the 
topics and tools presented here could benefit in the 
future from such a methodology using a systematic 
review process, in specific PRM fields (given the 
abundance of GAS literature).

RECOMMENDATIONS AND CONCLUSION

GAS is relevant for both clinical practice and 
research. Its use promotes active engagement of 
patients in rehabilitation, while overcoming po-
tential lack of sensitivity of individualized goals 
associated with standardized scale use. Depending 
on the level of methodological rigour implemented, 
it can be a sensitive personalized objective or a 
subjective, PROM, measure. Time associated with 
GAS administration can be overcome with the use 
of goal banks and/or goal identification aids (see 
Supplementary data Table SII). Goal coaching and 
support for acquisition are powerful goal attainment 
enhancers, which could also be aimed at use outside 
of goal-focused therapies. GAS is not a standardized 
scale, but a heterogeneous group of methodologies 
aiming at quantifying patient evolution on personal 
goals. Both clinicians and researchers wishing to use 

GAS with individuals should be aware of hetero-
geneity, idiosyncratic clinimetric properties, as well 
as positive and negative aspects of its application. 
Reliability and validity will be dependent on the 
experience of the goal setter in patient pathology 
and the interventions proposed, as well as their ex-
pertise in the GAS processes. Increased awareness 
is necessary for the appropriate selection of target 
behaviours, in order to avoid general goal attainment 
scales that are difficult to measure. 

To guide the user, the authors propose both a fram-
ework for the use of GAS in clinical practice, when 
practitioners wish to provide client-centred and goal-
directed therapies (see Fig. 4) and a framework for the 
use of GAS in research (Fig. 5). The latter conceptuali-
zes the different steps in this process and highlights the 
reflections that need to be conducted when designing 
a study, as well as the variety of options from which 
the researcher can choose.

Reviewers and editors are encouraged to appraise the 
quality of goal attainment scales when used as outcome 
measures in clinical trials.

The authors have no conflicts of interest to declare.
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