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Abstract 

Background. Goal Attainment Scaling (GAS) is a method for writing personalized evaluation 

scales to quantify progress toward defined goals. It is useful in rehabilitation but is hampered 

by the experience required to adequately “predict” the possible outcomes relating to a 
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particular goal before treatment and the time needed to describe all 5 levels of the scale. Here 

we aimed to investigate the feasibility of using GAS in a clinical setting of a pediatric 

spasticity clinic with a shorter method, the “3-milestones” GAS (goal setting with 3 levels and 

goal rating with the classical 5 levels). Secondary aims were to 1) analyze the types of goals 

children’s therapists set for botulinum toxin treatment and 2) compare the score distribution 

(and therefore the ability to predict outcome) by goal type.  

Methods. Therapists were trained in GAS writing and prepared GAS scales in the regional 

spasticity management clinic they attended with their patients and families. The study 

included all GAS scales written during a 2-year period. GAS score distribution across the 5 

GAS levels was examined to assess whether the therapist could reliably predict outcome and 

whether the 3-milestones GAS yielded similar distributions as the original GAS method.  

Results. In total, 541 GAS scales were written and showed the expected score distribution. 

Most scales (55%) referred to movement quality goals and fewer (29%) to family goals and 

activity domains.  

Conclusion. The 3-milestones GAS method was feasible within the time constraints of the 

spasticity clinic and could be used by local therapists in cooperation with the hospital team. 

 

Introduction 

Goal Attainment Scaling (GAS) 1 is a method for writing personalized evaluation scales to 

quantify progress toward defined goals (see practical guidelines 2–4 and literature reviews 5–7). 

GAS produces an individualized, criterion-referenced measure of a person’s goal 

achievement. GAS scales are written by “predicting” the possible outcomes relating to a 

particular goal and precisely defining goal attainment levels before treatment. One GAS scale 

is written for each identified rehabilitation goal, with an emphasis on the family/child’s 

participation in goal selection when possible. Success of the intervention is then quantified on 

a 5-point ordinal scale, typically ranging from -2 to +2, the middle point “0” corresponding to 

the most probable expected outcome after treatment/rehabilitation. Scores can be aggregated 

to quantify the extent to which a group of children who are receiving the same type of 

intervention achieve their personalized rehabilitation goals 8–10, although such aggregation of 

scores is not necessarily needed and has been criticized 11.  
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GAS has been used in various pediatric rehabilitation research fields 12–20, including treatment 

with botulinum toxin (BoNT) 8–10,21–24. The clinimetric properties are idiosyncratic, 25 but 

rehabilitation professionals can write reliable 26 and valid 27,28 scales that are more responsive 

to change than are usual standardized measures 29 (see review 6 for pediatric rehabilitation). 

However, few studies have investigated the use of GAS in clinical settings.  

In addition, the feasibility of the method in clinical practice is questionable for 3 main 

reasons. First, GAS is time-consuming: writing one GAS scale requires about 12 to 49 min 31. 

In addition, how many levels of attainment should be described is unclear, but the number 

may affect the time needed to write the GAS scale. Kiresuk and Sherman 1 suggested that at 

least 2 levels should be described and the others “deduced”. Many teams follow this 

suggestion in clinical practice. For example, Turner-Stokes et al. 4 recommends precisely 

describing the patient’s initial level (-2) and the expected outcome (0) 4; goal attainment is 

then subjectively scored by judging whether a goal was attained “as expected” (0), “better” 

than expected (+1), or “much better” than expected (+2) etc. The Turner-Stokes method is 

probably quick, but 1) it uses subjective adjectives for “how much” a goal has been attained, 

which are not reliable, observable, and pre-determined measures to characterize each level; 2) 

it does not require reflecting on different possible goal outcome levels before treatment; 3) it 

does not require predicting what exactly would be a “much better” than expected (+2) level; 

and 4) to our knowledge, its inter-rater reliability has not been tested. These methodological 

and practical issues have been recently detailed 3. At the other extreme, Steenbeek et al. 31 and 

many authors precisely describe each of the 5 levels of goal attainment. This method takes 

more time (45-49 min per scale) but has good and well-documented inter-rater reliability 23,26.  

A second feasibility issue is that training in GAS is recommended, 15,31 but few professionals 

have access to training, although successful training programs for pediatric teams have been 

published 31.  

Finally, 5,32 a major drawback is that the method highly depends on the ability of the GAS-

setting team or staff member to generate valid, reliable and meaningful scales. Indeed, GAS 

has been considered more a measure of how adequately a therapist can foresee an outcome 

than an outcome measure itself 5,33,34,35,36. Whether teams other than highly specialized 

research teams or therapists can foresee an outcome precisely enough to write adequate scales 

is unknown. Furthermore, in pediatrics, a child’s prognosis with specific goals is often not 

known, even for knowledgeable therapists. This situation is a major limitation in the use of 
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GAS, especially in research: GAS scales will determine the efficacy or inefficacy of a 

treatment, but in fact the conclusions may relate more to inadequate appreciation of possible 

progress at the level of the individual child.  

Because describing all 5 GAS levels is time-consuming and describing only 2 levels seems to 

lead to more subjective scaling, we aimed to find a quicker (than Steenbeek’s) but more 

precise (than Turner-Stokes’) way of writing GAS, reflecting on different levels of goal 

attainment before treatment. The shortened GAS method had to be feasible in a routine 

spasticity-management clinic for children. The secondary aims were to 1) analyze the types of 

goals set with the shortened GAS method for BoNT A (BoNT-A) treatment for spasticity and 

2) compare the score distribution (and therefore the ability to predict outcome) by goal type. 

Methods 

Preliminary intervention: training therapists in GAS 

In our region, children are referred to the university hospital for BoNT-A injections, but most 

pre-BoNT-A assessments and all rehabilitation sessions following injections are performed by 

the child’s usual therapists, either in private practice or in institutions or the special school the 

child attends. The child’s rehabilitation therapists who have the best perspective of the child’s 

possibilities and factors impeding progress because they see the child in daily life, 

communicate with families regularly and follow the child’s progress over prolonged periods. 

Therefore, our intervention aimed at teaching GAS to children’s usual therapists, who are 

independent of the hospital team for the specialized spasticity-management clinic, so that they 

can write GAS scales for their clients but in cooperation with the spasticity team. 

The first step was to introduce GAS in one-evening information and teaching group seminars, 

presenting 1) the general GAS method, relying heavily on the Steenbeek et al. 31 examples 

from an interdisciplinary team training, 2) discussing published GAS examples 23,26,27,31,37, 3) 

presenting BoNT-A action and BoNT-A–related treatment goals and 4) presenting the 

shortened GAS method. 

Following this introductory theoretical training, rehabilitation therapists were encouraged to 

write GAS scales according to the 3-milestones method (see below), for their BoNT-A–

related goals, including goals meaningful for families (“family” including the child). 

Therapists accompanied the child to the pre-injection clinic, to discuss treatment goals and to 
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adjust, check, correct or change the GAS scales they had written according to specific, 

measurable, attainable, relevant and time-specific (SMART) GAS writing rules 2,37,38: each 

GAS level had to be specific, measurable, attainable, and realistic, and a pre-determined delay 

for scoring had to be agreed upon (time-specific). If parents had not participated in the 

therapists’ GAS writing process, further GAS scales were written, as appropriate, focusing on 

family goals during the pre-injection clinic.  

After 6 months of such practical use of GAS by children’s therapists in the spasticity clinic, 

all children referred for BoNT-A injection during their regular clinical care were included in a 

study that tested the 3-milestones GAS, following the same procedure as the training phase. 

All therapists’ GAS scales were discussed with the spasticity-management clinic team and 

changed or developed further if needed, and further GAS scales could be written for 

additional goals identified by the team and/or the family. 

Study design 

The study was approved by the hospital ethics committee (CPP IDF VI). All children who 

received BoNT-A injections in the upper and/or lower limbs between May 2009 and June 

2011 in our pediatric clinic, regardless of etiology of brain lesion or degenerative disease etc., 

could potentially be included. Our clinic tends to follow up children until early adulthood, and 

therefore young adults cared for by the pediatric team were also included. If a child needed 

BoNT-A injections several times during the study period, each treatment was considered 

separately, which resulted in more treatment sessions than children.  

The following data were collected before treatment: etiology of brain lesion (cerebral palsy 

versus other diagnosis not meeting the Bax et al. criteria 39 for cerebral palsy [CP]); type of 

CP (spastic, dystonic, ataxic, choreo-athetosic or mixed [see 40–42 for descriptions]), and Gross 

Motor Function Classification System (GMFCS) 43 functional level (used for only children 

with CP).  

Treatment goals were defined by clinical examination, visual (and sometimes video) 

movement analysis, parents' requests (e.g., nursing difficulty due to spastic adductors), the 

health condition’s known prognostic factors (e.g., risk of hip migration, progressive 

worsening of ulnar deviation), or functional goals of the child’s physiotherapist and 

occupational therapist (e.g., shoulder abduction limitation hampering crawling).  
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Shortened GAS writing method: the 3-milestones GAS 

For each goal, a GAS scale was written, precisely describing 3 levels: -2 (initial level of the 

child in relation to the goal), 0 ("expected" level, i.e., the level the child would most likely 

attain at 8 weeks post-treatment), and +2 (best-expected but realistic outcome). These 3 levels 

represented the 3 GAS “milestones”. Intermediate points -1 and +1 were not described but 

were intermediate (levels -2, 0 and 2 were milestones that indicated the transition to the next 

level). Examples are provided in Table 1. Contrary to Turner-Stokes’ guide 4, the initial level 

was always -2 even if a child’s level could worsen after treatment, because assigning an initial 

level to -1 does not allow for detecting progress when the goal has not been attained as 

expected. In clinical practice, we therefore adopted the Steenbeek23,26,29 methodology that 

used “3” to score worsening. GAS scales were adjusted, corrected or changed after discussion 

between the family, the child’s therapist(s) and the spasticity-management clinic team, 

according to SMART GAS writing rules.  

 

BoNT-A treatment is a standard treatment for spasticity in children with CP. Combined with 

other treatments (occupational therapy, casts, splints, walking aids etc.), it can reduce 

impairment and improve activity 22,44,45. Evidence of improvement in participation and quality 

of life is still uncertain. Assuming that BoNT-A treatment associated with rehabilitation and 

other treatments is effective, we expected that if the teams had understood how to write GAS 

scales and how to express the levels -2, 0 and +2 so that these levels were milestones, we 

would see mostly 0 scores (about 43% of all scores), followed by -1 and +1 scores (about 

21% each) and a few extreme -2 and + 2 scores (about 7% each), as in the theoretical GAS 

score distribution proposed in the original method 46. Hence, adequate score distribution 

across the 5 GAS levels was used as a feasibility criterion to show that a shortened GAS 

writing method yields the same pattern of distribution as classical GAS writing methods. 
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GAS level -2 GAS level 0 GAS level +2 

Cannot ride a horse because 

of hip adduction and 

hamstrings spasticity that 

does not allow sufficient leg 

opening (too painful even 

with stirrup adaptations).  

Can ride a horse but the 

stirrups has to be placed 

higher to allow the important 

knee flexion accompanying 

the hip abduction. 

Can ride a horse with 

stirrups placed in a normal 

position and sits comfortably 

on the horse’s back.  

Cannot be left alone on the 

toilet: requires an adult to 

maintain sufficient hip 

abduction, so the urine does 

not wet the clothes.  

Can be left  alone on the 

toilet, but requires an adult 

to maintain sufficient hip 

abduction so the child can 

wipe herself  

Can manage the toilets alone 

(even if she needs help for 

the transfer). Has sufficient 

hip abduction to avoid 

wetting the clothes and to 

wipe herself.  

Starts to eat a bowl of 

mashed potatoes unaided but 

cannot finish it 

Eats a bowl of mashed 

potatoes in 11 to 15 minutes, 

aided by an anti-ulnar 

deviation splint 

Using splint, eats at normal 

speed (similar to the 

family’s other children) 

Cannot eat alone because the 

right upper limb activity 

during the meal is impeded 

by dystonic left upper limb 

movements into the right 

functional space. 

 

 

The dystonic left upper limb 

continues to enter the right 

functional space, however 

the child manages to eat 

alone, in the absence of 

stimulation (talking, TV, 

noise...) increasing dystonic 

movements. 

The dystonic left upper limb 

does no longer enter the 

right functional space and 

the child can eat alone, in 

the presence of other 

siblings and regular 

environmental stimulations.  

Table 1 : Examples of 3 milestones GAS’s 

For each BoNT-A treatment, at least one GAS scale was written, but the maximum number of 

scales was not limited, which led to as many scales as goals chosen for treatment. For each 

child, at least one "family GAS" goal was recommended. When the parents did not have a 

specific goal in mind, they were encouraged to identify problematic situations and to 

participate in the goal-setting procedure in a guided way. The spasticity-management team 

and the child’s usual therapists helped the families to choose which goal-attainment criteria 

could be observably scored (e.g., if the parents’ goal was "that my child walks better," goal 

attainment levels could be defined by using the physical aids needed to walk, the distance the 

child could walk, the number of falls, endurance, or the type of surface the child could walk 

on [slope, uneven land, etc.]). Families chose the family GAS levels of goal attainment, 

guided by the spasticity-management team. Families were asked for a precise description of 

the current problem (e.g., if the problem was difficulty dressing their child, they were asked 

about the time needed, the child’s pain, their evaluation of overall difficulty rated from 0 and 
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10, their own possible pain in the arms to maintain sufficient abduction or knee flexion, the 

type of clothes they chose to make the dressing easier, etc.) until a clear way of scoring future 

change could be chosen (e.g., improvement in terms of time, difficulty rated from 0 to 10, 

etc.). The -2 level was described by using terms that were chosen to score future change. To 

define the 0 GAS level, families were asked what they would consider a meaningful 

improvement for the problem. Finally, to determine the +2 GAS level, they were asked what 

would be the best-expected outcome for this goal. Because family wishes were sometimes 

unrealistic, the best-expected outcome was discussed with them until agreement was reached. 

A similar method was used if the GAS goals proposed by therapists were not clearly 

formulated.  

Goals were classified into 4 categories, predetermined before the start of the study: 1) “family 

GAS” goals, relating to goals explicitly formulated with/by families (e.g., horseback-riding, 

facilitating diaper change); 2) “functional GAS” goals, relating to activity and participation 

domains of the International Classification of Functioning (ICF)47l (e.g., walking on uneven 

ground in the neighboring park, opening a jam jar); 3) “quality of active movement GAS” 

goals (referring to goals such as gait analysis parameters, active range of motion of the upper 

limb) relating to body structure and function domains of the ICF; and 4) “joint mobility GAS” 

goals (including passive range of motion and tone), also relating to body structure and 

function domains of the ICF. This last category included goals for which there was no 

immediate functional criterion and no active movement progress (e.g., reducing adductor 

muscle tone to decrease the risk of hip dislocation in the longer term but not leading to any 

functional change at the 8-week post BoNT-A injection clinic). 

Six to 10 weeks after the injection (ideally 8 weeks), children were re-examined by the 

spasticity-management team and GAS goals were scored, taking into account 1) the clinical 

examination with visual (and sometimes video) movement analysis but no use of standardized 

scales or gait analysis, 2) the child’s rehabilitation therapists’ reports and/or discussion with 

them if they were present, and 3) perspectives of the child and parents. Family GAS goals 

were always rated directly by the parents (and the child if possible). Quality of active 

movement GAS and joint mobility GAS goals were scored by using examination and child 

performance during the clinic (often aided by video analysis of movement). For goals other 

than “family GAS” goals and goals that could not be directly tested during the clinic 

(especially some functional GAS goals), the child’s therapists were asked to rate the GAS 
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goal they had proposed and families were also asked for their GAS rating if the goal could be 

observed at home. In case of disagreement between the therapist and family, the child’s 

abilities and goal were discussed in terms of context influencing outcome. If an agreement 

could not be reached, the GAS scale was duplicated and 2 different scores were given: one for 

the school/therapy context and one for the home context.  

GAS were scored on the 5 levels of GAS. Each GAS scale resulted in a raw score with the 

possible values -2, -1, 0, +1 and +2. Because GAS scales are ordinal data, we adopted 

Tennant’s view 48 that an arithmetic operation such as T-score calculation and use of 

parametric statistics is inappropriate for GAS data analysis 3,48–50 (for variants and debates on 

GAS methodology, especially the use of T-scores versus raw scores, the weighting of goals 

according to their importance or difficulty, for example, see Krasny-Pacini et al. 3,11). 

Furthermore, a growing number of studies of children with CP have avoided the use of T-

scores (e.g., 16,19,20,23,51,52).  

For each child, we obtained as many raw scores as GAS scales, and no global calculation was 

derived to sum all the raw scores, similar to the method used by Steenbeek 23. Each level was 

considered as a category — -2, - 1, 0, 1 and 2 — and not as a continuous variable. The 

distribution of raw scores by the 5 levels was analyzed visually and by chi-square test. We 

considered an adequate score distribution across the 5 GAS levels46 as a feasibility criterion to 

show that a shortened GAS writing method yields the same pattern of distribution as classical 

GAS writing methods and is a possible alternative to describing all 5 GAS levels in clinical 

practice. However, because the theoretical GAS score distribution published by Kiresuk did 

not include a -3 level, we analyzed -3 scores (3 GAS scales scored -3 in our sample) together 

with -2 scores. Distributions were also analyzed for all the GAS scales but also according to 

goal type. 

Results 

In a 2-year period, 158 BoNT-A treatment sessions were performed (Fig. 1). GAS data were 

not available for 19 sessions because the family did not come to the post-injection clinic, the 

GAS scoring sheet was lost, or the GAS scale had not been written or scored. Therefore 139 

treatment sessions were analyzed. Because each child had several goals (and related GAS 

scales) per treatment session, the 139 treatment sessions yielded a total of 541 GAS scales 

(see Fig. 1). These 541 GAS scales related to 93 different children because some children had 



10 

 

undergone more than 1 treatment session during the inclusion period (see Table 2). We could 

not score 4 of the 541 scales because they referred to goals that were not scorable (e.g., 

hamstring injection for parental goal of dressing their daughter in fashionable tight jeans 

because summer came and the girl wore only skirts; adductor injection for a child’s goal to 

more comfortably ride her horse, but horseback riding lessons stopped). Therefore, 537 GAS 

scales were scored and analyzed for the study. Seven children had a single scale, 14 had 2 

scales, 32 had 3 scales, 47 had 4 scales, 22 had 5 scales, 11 had 6 scales and 6 children had 7 

scales. 
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Gender 

 

Boys 
Girls  

50% 
50% 

Etiology 
 

Cerebral Palsy  
Other known 

diagnosis  
Unknown diagnosis 

80% 

9% 

11% 

Gross Motor Function 

Classification System 

(GMFCS) * 

 

I  

II 

III  

IV  

V  

17% 
17% 
29% 
21% 
16% 

Clinical form 
 

Pure Spastic   
Spastic-Dyskinetic  
Spastic-Ataxic  
Other 

69% 
25% 
4% 
2% 

Number of treatment 

sessions for the same child 

during the study period 
 

1 
2 
3 
4 

63 
17  
9  
4 

Table 2: Characteristics of included children 

* Only children diagnosed with CP (80%) were classified according to the GMFCS 

 

Patients’ mean age was 7.64.5 years (range 1-24). Patient characteristics are described in 

Table 2. Most injections were performed for children with CP as defined by the Executive 

Committee for Definition of Cerebral Palsy 39. The children who did not meet the definition 

of CP (20%), presented spasticity or dystonia of various causes, mostly degenerative diseases, 

epileptic encephalopathy or brain lesions after 18 months of age (for 2 children). Half of these 
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children without CP had unknown etiology of the spasticity. Most children had spasticity 

alone, but one quarter also showed ataxia, dyskinesia (dystonia or choreo-athethosis) (Table 

2).  

For all children, at least one GAS scale could be written during the usual spasticity clinic (45 

min per child). We could not determine the exact time needed to write each GAS scale per 

child because the GAS writing process occurred during the clinic and was not circumscribed 

(i.e., while discussing a BoNT-A goal, discussion could drift to rehabilitation, school issues, 

need for a sitting device, other medications or exploration of disability etiology, etc.). Because 

the 45-min clinic dealt with a large variety of issues, including determining GAS goals but not 

exclusively, the overall time needed was less than in previous studies of the classical GAS 

method 30,31.  

Most goals (55%, 297 GAS scales) referred to movement quality (e.g., equinofoot, wrist 

hyperflexion during grasping) and the 3 other categories (functional, family, joint mobility) 

were equally represented (14-16%) (Fig. 2): 80 GAS scales related to family goals, 77 to 

functional goals and 83 to body structure domains. 

 

Post-treatment GAS scores were distributed approximately as expected (Fig. 3), with most 

being 0 scores (expected level of attainment), with a decrease toward extreme scores (more -1 

and +1 than -2 and +2 scores). The median GAS score was 0. However, the distribution 

differed significantly from the theoretical distribution (p=0.002), and post-treatment results 

were significantly better than expected, with more raw scores > 0 (46%) than < 0 (18%) 
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(p=0.001). Overall, family goals and functional goals were achieved (83% of family goals and 

79% of functional goals scoring 0, +1 or +2). The functional GAS score distribution did not 

differ from the expected GAS distribution (p=0.17) (Fig. 4), but the distribution of family 

GAS scores differed from the expected pattern of distribution (p=0.001) (Fig. 5): mostly 0 

scores (goal attained as expected), but extreme scores -2 and +2 were more frequent than 

intermediate results (-1 and + 1) (p=0.002) and the distribution was skewed toward better 

scores (>0) (p=0.005).  
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Discussion 

Here we aimed to investigate the feasibility of using GAS in a clinical setting of pediatric 

spasticity with a shorter method, the 3-milestones GAS (goal setting with 3 levels and goal 

rating with the classical 5 levels), than the original method. The 3-milestones GAS method, as 

expected, showed a median score of 0 after BoNT-A treatment. The distribution pattern of the 

scores from all GAS scales on one hand and functional GAS scales on the other, showed a 

modal value of 0 scores and decreased frequency toward extreme scores, as expected. Most 

GAS scales referred to active-movement quality goals and fewer to family goals and activity 

domains. GAS could be used routinely for most BoNT-A treatment sessions. Only 4 GAS 

scales could not be scored and not because of inadequate formulation but because the goal 

was no longer an issue. 

Therapists could determine goals and predict expected treatment outcomes as well as the 

possible levels of goal achievement. These findings suggest that community therapists, after 

appropriate training, in association with spasticity-clinic therapists, had knowledge of the 

BoNT-A usefulness and adequate skills to set realistic goals and choose adequate levels for 

GAS scales. However, the GAS scales in this study were discussed, checked, corrected, or 

changed at the pre-injection clinic visit. Hence, our results represent the joint combination of 

the spasticity-clinic team’s knowledge of BoNT-A treatment and the local therapists’ 

knowledge of the child’s possibilities and enabling/constraining factors (motivation, pain, 

family support, etc.). Thus, our results should not be generalized to contexts in which local 
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therapists or spasticity clinic teams alone create the GAS scales without their complementary 

knowledge of the child’s possible progress. An interesting approach would have been to 

compare GAS scales set by the child’s local therapist and those set by the spasticity clinic 

team, but this was not possible because of time constraints of the clinical setting. Indeed, if 

the spasticity clinic had to write their own GAS scales (to be compared with those from local 

therapist), from scratch, the clinic time would not have been sufficient. Instead, time was 

preferentially used to discuss and set collaboratively the most specific, measurable, attainable, 

and relevant (SMART) goals possible. 

Despite the precise description of only 3 milestones, 5 levels could easily be used for scoring. 

We found significantly more scores corresponding to a better than expected outcome level of 

goal attainment than below the expected level of goal attainment: the effect of treatment was 

relatively underestimated when writing GAS scales. This problem is inherent with measures 

such as GAS: high scores can always be interpreted as a particularly effective treatment or as 

too easy goals for treatment 6,11,533. When all GAS scales were taken together, the distribution 

differed from the classical GAS distribution, but the functional GAS distribution followed the 

expected distribution. Precisely comparing our results with studies of GAS with BoNT-A in 

CP is difficult because the GAS score distribution is usually not reported in studies. Such 

studies report heterogeneous results with 1) a median of 0 scores 23 and T-scores around 50, 24 

2) a majority of -1 scores and T-scores < 50, 24,51 or 3) a majority of +1 and T-scores > 508,9.  

The discussion of BoNT-A efficacy is beyond the aim of this study; however, of note is the 

GAS methodological problem that higher scores may be due to a highly effective treatment or 

inadequate prediction of GAS levels (i.e., too easy levels that can be attained without the 

BoNT-A treatment [see Krasny-Pacini et al.11 for a discussion of the impact of erroneous 

GAS levels on the judgment of an intervention efficacy]). The only study that reported full 

GAS score distribution in CP was the Löwing et al. study,52 testing goal-directed therapy with 

all GAS goals set with the family (equivalent to our “family GAS” category). The authors 

found a marked skew toward higher scores and a mode of +1, similar to our study, with 

family goals attained better than expected (although in our study the mode remained 0).This 

finding suggests that families are 1) better able to understand what the possible outcomes are 

and thus more likely to report those outcomes achieved after injection or 2) influenced by the 

process of the injections and because of their investment in the treatment are more likely to 
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report positive outcomes, perhaps even if they are not occurring or are not related to the 

injections.  

The 3-milestones GAS for family goals did not yield similar results as the original GAS 

method: extreme scores (-2 and +2) were more frequent than intermediate scores (-1 and +1). 

The most probable explanation is that the levels of attainment corresponding to the 3 

milestones described all possible outcomes and there was not enough “room” for intermediate 

conditions (especially the -1 level). Rating categories without “anchors” (i.e., 1 and -1 in this 

GAS approach) were less likely to be selected.  

The 3-milestones approach may not be appropriate when writing family-focused goals, or the 

guidance the families received to define the -2, 0 and +2 levels may not have been adequate. 

We chose to describe the distribution of the most relevant GAS categories only (functional 

and family GAS), because these two categories are the only ones for which GAS should be 

used. There are other measures for body structures and functions, and it did not seem relevant 

(or would be even confusing) to analyze score distribution of categories for which GAS is not 

an adequate method. 

We found a disproportion among goal types: quality of active movement goals were 3 times 

more numerous than all other types of goals (joint mobility, functional and family goals). In 

total, more than half of all goals corresponded to a quality of movement goal. Because goal 

themes were freely chosen, few goals (15%) corresponded to joint mobility (relating to 

reduction of spasticity or increased range of motion), which indicates that these days, 

therapists consider that a treatment goal should not only aim at attenuating impairments but 

also increase activity and participation. However, functional and family GAS goals 

represented only 30% of goals, although the aim of the goal-setting process was to promote a 

family-centered and functional approach. This finding can be explained in several ways. First, 

a functional or a family GAS is more difficult and takes longer to write because therapists 

cannot rely on the usual classical clinical examination (range of motion measurement, muscle 

tone and visual analysis of movement), but they need to listen to and discuss with the child 

and family to “know, uncover and understand what is meaningful,” 54 which takes time. 

Second, the goals relating to movement analysis, range of motion, tone, and spasticity fit in 

the traditional approach of "improving the quality of movement", often used in our country, 

but family and functional GAS goals represent the concepts of family-centered practice 55, 

functional therapies 18,56,57 and context-focused 58,59 approaches. Finally the disproportion in 
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goals is consistent with the literature on BoNT-A efficacy, which shows its effectiveness for 

spasticity management but with less evidence of effectiveness in activity domains 45.  

A major limitation of this study but also of the therapists’ culture in spasticity management in 

our country is the insufficient collaboration with families in goal setting and in intervention 

planning. That only 15% of goals were set collaboratively with the families reflects the still 

long way to go to reach the family-centered practice recommended in the literature. GAS 

training did not teach any methods of collaborative goal setting, motivational interviewing or 

family empowering. Future training in GAS should include and emphasize collaborative goal 

setting with families. Past research has shown the utility of the Canadian Occupational 

Performance Measure (COPM)60, as a starting point for setting goals 61. Using that COPM 

rather than open-ended questions can increase the proportion of goals pertaining to activity 

domains 62.  

The growing enthusiasm of clinicians for GAS is often hampered by the time needed for the 

development and writing of GAS scales. Our study shows the feasibility of GAS scales 

developed using a precise description of 3 levels only. Although the mean time needed to 

write one GAS scale could not be determined, a 45-min clinic was sufficient to write 1 to 7 

GAS scales, as well as discuss parents’ questions and needs regarding rehabilitation, the need 

for devices, medications, spasticity treatment.  This study was designed as a feasibility study. 

The GAS score distribution corresponded approximately to our initial assumptions. We 

assume our method is more precise than the Turner-Stokes method, but it should be assessed 

further, especially regarding inter-rater reliability, before claiming that its psychometric 

properties are close to Steenbeek’s reliable but time-consuming method. Nonetheless, our 

study shows that in a pediatric spasticity-management clinic, using a goal-based dialogue, 

physicians and therapists working in BoNT-A therapy, child’s rehabilitation therapists, and 

children and family members can work together, set realistic goals and predict outcome after 

treatment.  

A major drawback of GAS methodology is that it highly depends on the ability of the GAS 

setting team or staff member to generate valid, reliable and meaningful scales. Indeed, GAS 

may be more a measure of how adequately a therapist can foresee outcome than an outcome 

measure itself 5,33,35,36. A child may show progress on GAS scales due to a measurement error 

or on a GAS scale that is not reliable because of too easy goals, has unequal distances 

between GAS levels or uses subjective criteria for goal attainment25,53. Conversely, progress 
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may not be detected if the scale is written with levels of goal attainment that are too difficult 

for the child. Whatever the GAS method used, 3 milestones or other, therapists should be 

aware of this inherent problem of GAS. 

The limitations of the study are that 1) the writing and the scoring of GAS scales were 

performed by the same people (children’s therapists and spasticity-management team), 2) the 

GMFCS was used to classify all children with CP, including those older than 18 years, 3) we 

did not assess inter-rater reliability of the 3-milestones GAS, and 4) we did not compare GAS 

scales written by the local therapists and by the spasticity team (but reported GAS scales 

generated by their joint reflexion). These issues should be addressed in future studies. Another 

method to assess the 3-milestones GAS reliability would be to explore its “alternate-form 

reliability” 1 (i.e., the interrater reliability when one assessor uses one GAS form, here a form 

containing a precise description of all 5 GAS levels, and the other a 3-milestones GAS, here 

containing the precise description of 3 levels only), similar to Steenbeek’s approach26. The 

aim of the 3-milestone GAS is to be practical for use in clinical practice by therapists and it is 

not intended for research. When GAS is used as an outcome measure in research on treatment 

efficacy, GAS should meet a series of criteria 11 that are not easily applicable in routine 

clinical practice. As such, the present study can serve for clinical purposes but should by no 

means serve as a training model when GAS is used as an outcome measure to determine the 

efficacy of a new intervention. Such training should be supported by the recent publication of 

Krasny-Pacini et al. 11. 

Conclusions 

In collaboration with a pediatric spasticity-management clinic team, children’s therapists can 

be trained to use the 3-milestones GAS to create and assess goals. This GAS method is 

feasible within the time constraints of the clinic. Therapists can determine realistic goals and 

predict expected treatment outcomes as well as the possible levels of goal achievement. Apart 

from the family GAS goals, the 3-milestones GAS scores had a distribution similar to the 

classical 5-level GAS, so it may be a relevant option for GAS in clinical settings, although 

inter-rater reliability needs to be explored. Most GAS scales (55%) referred to movement 

quality goals and fewer (29%) related to family goals and activity domains, which emphasizes 

the progress, but future work is still needed to focus more on function and less on quality of 

movement and to move to more functional and context-based goals and therapies after BoNT-
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A. More collaboration with families in goal setting is the key challenge of the future use of 

GAS in clinical practice.  
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Legends 

Figure 1. Flow of inclusion of Goal Attainment Scaling (GAS) scale. BoNT-A, botulinum 

toxin A 

Figure 2. Distribution of GAS goals by 4 predetermined GAS categories. 

Figure 3. Distribution of all post-treatment GAS scores. 

Figure 4. Distribution of all post-treatment GAS scores for functional GAS goals. 

Figure 5. Distribution of all post-treatment GAS scores for family GAS goals. 
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