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Abstract

Objectives: To assess the responsiveness of Goal Attainment Scaling compared with the Pediatric
Evaluation of Disability Inventory (PEDI) and the 66-item Gross Motor Function Measure (GMFM-66)
in multidisciplinary rehabilitation practice.

Design: Observational study. Pretest—posttest design.

Subjects/patients: Twenty-three children with cerebral palsy, aged 2—13 years.

Methods: Goal Attainment Scaling, PEDI and GMFM-66 assessments were performed before and after
six months of treatment. Physical, occupational and speech therapists constructed and scored 6-point
Goal Attainment Scaling scales meeting predetermined criteria, describing the main functional goal per
discipline. The contents of the three measures were compared using International Classification of
Functioning, Disability and Health child and youth version (ICF-CY) codes. Spearman’s rho correlations
between Goal Attainment Scaling change scores per discipline and change scores obtained with the PEDI
functional skills scales and GMFM-66 were calculated. Complete goal attainment was compared with
significant change in terms of the standardized measures.

Results: Twenty per cent of the Goal Attainment Scaling items were not covered by items of the PEDI or
the GMFM-66. Inconclusive correlations were found between Goal Attainment Scaling and PEDI change
scores (r 0.28-0.64). Even after exclusion of the non-corresponding items, correlations were moderate

'Revant Rehabilitation Centre Breda, The Netherlands
ZPartner of NetChild, Network for Childhood Disability

Research in the Netherlands, The Netherlands

3CanChild Centre for Childhood Disability Research, McMaster
University, Hamilton, Canada

*Rudolf Magnus Institute of Neuroscience and Centre of
Excellence for Rehabilitation Medicine, University Medical
Centre Utrecht, The Netherlands

®Rehabilitation Centre De Utrecht, The

Netherlands

Hoogstraat,

Corresponding author:

D Steenbeek, Revant Rehabilitation Centre Breda, Brabantlaan
I, 4817 JW Breda, The Netherlands

Email: d.steenbeek@revant.nl

Downloaded from cre.sagepub.com at PENNSYLVANIA STATE UNIV on March 6, 2016


http://cre.sagepub.com/

Steenbeek et al. 1129

(r 0.57-0.73). Of 39/64 Goal Attainment Scaling scales scored as complete goal attainment, 16 individual
PEDI scores did not show change on the corresponding scale. Low correlation was found between Goal
Attainment Scaling change scores and GMFM-66 change scores.

Conclusion: Goal Attainment Scaling, PEDI and GMFM-66 were complementary in their ability to
measure individual change over time in children with cerebral palsy. Using only the standardized instru-
ments could have caused many individual rehabilitation goals actually attained being missed in the outcome

evaluation.
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Introduction

Measuring change over time in terms of the
activities and participation domains of the
International Classification of Functioning,
Disability and Health (ICF)' is very relevant in
contemporary rehabilitation care, and many
standardized outcome measures evaluating
patients with disabilities have demonstrated reli-
ability and validity for specific populations. In
the last decade, however, it has become clear
that proving clinically meaningful change with
these measures is challenging. This is particu-
larly true for the measurement of individual
patients’ progress at the activities and participa-
tion level in rehabilitation practice.”
Responsiveness, defined in the present study
as an instrument’s ability to detect meaningful
change over time in the construct to be mea-
sured,’ may fail for two reasons. First, items in
standardized measures may not match individ-
ual rehabilitation goals.*> Second, if items do
match therapy goals, the outcome may not rep-
resent goal attainment. For the purpose of reha-
bilitation research, the large numbers of items in
standardized measures are intended to cover all
aspects of functioning and to benefit the mea-
sure’s sensitivity to change at a group level.
When measuring individuals in rehabilitation
practice, however, changes may easily be
missed if only a few items show change against
the large number of unchanged items. Most

populations in rehabilitation are heterogeneous,
and goals are often widely distributed across the
items of the ICF, resulting in problems interpret-
ing the outcome when using standardized mea-
sures alone.”®

Goal Attainment Scaling is used increasingly
for individual assessment of progress in rehabil-
itation. It measures the extent to which individ-
val goals are attained, and can be used for
children,” ' adults*'"'* and the elderly.'* Its
responsiveness in terms of activity and partici-
pation items is assumed to be better than that of
common standardized functional measures,
especially in heterogeneous populations.**-!?
The degree to which it overcomes the limitations
of the standardized measures will vary for each
new field where Goal Attainment Scaling is
introduced, depending on the Goal Attainment
Scaling method used.®® In regard to its respon-
siveness, little is known about how Goal
Attainment Scaling compares with standardized
evaluative measures in paediatric rehabilitation.

The Pediatric Evaluation of Disability
Inventory (PEDI) and the Gross Motor
Function Measure (GMFM) are examples of
commonly used standardized and generic out-
come tools in paediatric rehabilitation for chil-
dren with cerebral palsy. In an intervention
study with 55 children with cerebral palsy (age
2-7 years), individual treatment goals of the
children receiving physical therapy were ana-
lysed to find out how they were reflected in the
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PEDI and GMFM instruments.” Sixty per cent
of the treatment goals proved to be covered by
both measures, but 14% of the treatment goals
were not covered by either. Treatment goals in
occupational and speech therapy and coverage
by standardized measures have not yet been
studied.

The purpose of the present study was to assess
the responsiveness of Goal Attainment Scaling in
comparison with that of the reference measures,
the Pediatric Evaluation of Disability Inventory
and the 66-item Gross Motor Function Measure.
Our aim was to measure change over time at the
International Classification of Functioning,
Disability and Health child and youth version
(ICF-CY) activities and participation level in
routine multidisciplinary rehabilitation practice
for children with cerebral palsy.

Methods

A convenient sample of children with cerebral
palsy from a medium-sized children’s unit at a
rehabilitation centre were recruited for this
study. Children who met the following criteria
were included: (a) a confirmed diagnosis of cere-
bral palsy, (b) aged between 2 and 14 years and
(c) expected by their physician to be in multi-
disciplinary therapy for at least six months.
The distribution of severity of cerebral palsy
was evaluated by the Dutch language version
of the Gross Motor Function Classification
System,'®!” which classifies the motor function
of children with cerebral palsy based on their
self-initiated movement (www.netchild.nl), as
well as with the Dutch language version of the
Manual Ability Classification System,'® which
classifies how children with cerebral palsy use
their hands when handling objects in daily activ-
ities (www.macs.nu). In both classification sys-
tems, level I represents the highest functional
ability and level V the lowest level.

After a period of training in the use of Goal
Attainment Scaling,® eight paediatric physical,
eight paediatric occupational and four paediat-
ric speech therapists participated in this
study, which had a pretest—posttest design.

Changes were measured using Goal Attainment
Scaling, the PEDI and the GMFM-66 for each
child over the six-month therapy period in which
children received conventional multidisciplinary
therapy in a rehabilitation setting. The study was
based on the assumption that treatment is bene-
ficial. Each child’s therapists constructed Goal
Attainment Scaling scales at baseline (1=0),
and scored the scales after three months (1=1)
and after six months (#=2), resulting in three
separate change scores per discipline. The
child’s occupational therapist administered the
PEDI and the child’s physical therapist the
GMFM-66 at t=0 and at t =2.

In the present study, an adapted version® of
the original Goal Attainment Scaling
method'®** was used. The professionals con-
structed  therapist-specific ~ 6-point  Goal
Attainment Scaling scales, with the score —2
representing the level equal to start, —1 less
progress than expected, 0 for the expected level
of functioning, +1 and +2 for achievement of
more and much more than was expected, respec-
tively, and —3 for deterioration.® We analysed
raw Goal Attainment Scaling scores instead of
applying the commonly used original 7-sum
formula.”!

The participating therapists agreed to adhere
to the following criteria® for scale development.
(a) Goals should be set in consultation with the
children and their parents, should be based on
their request for help and requirements and
should describe the main aim of therapy for
each discipline in terms of the activity and par-
ticipation domains of the ICF child and youth
version (ICF-CY). (b) The six levels of the Goal
Attainment Scaling scales should be specific,
measurable, achievable, realistic/relevant and
time-related (SMART). (c) Scales should be con-
structed ordinally with incremental steps of
equal intervals. To ensure ordinality, each
Goal Attainment Scaling scale should reflect a
single dimension of change. (d) It must be pos-
sible to score a scale within 10 minutes, to ensure
that it is practicable.

Goal Attainment Scaling scales were con-
structed and scored by the child’s own
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therapists, as described in a previous publica-
tion.” The raters’ judgement was based on their
professional observations of the child or inter-
views with parents or teachers rather than test-
ing a child’s actual performance,® to minimize
the influence of children’s whims (fatigue, moti-
vation, interaction, behaviour). The intermedi-
ate three-month score was used to follow the
progress towards goal attainment.

The PEDI?? uses an interview with parents to
measure both capability and performance of
functional activities in everyday situations for
three domains: Self-Care, Mobility and Social
Function. Capability is measured by identifying
functional skills that the child has mastered in
these three domains. On the functional skills
scale, parents indicate whether their child is
capable of performing each of 197 tasks in the
three domains. The present study used only
the three functional skills scale domains of the
Dutch version of the PEDI (PEDI-NL).*

The GMFM-66>* is a 66-item version obser-
vational instrument, designed and validated to
measure change in gross motor function over
time in children with cerebral palsy. The present
study used a Dutch translation of the GMFM-
66. When used together, the GMFM and PEDI
provide a comprehensive picture of a child’s
functional abilities at the ICF activity level.?
Good reliability, validity and responsiveness
have been reported for both the PEDI and
GMFM-66.%?® The psychometric properties of
the Dutch translations are comparable to those
of the original instruments.*>*% 3!

We compared the content and ability to mea-
sure change over time. First, items used in the
Goal Attainment Scaling constructed by the
practitioners were compared with the PEDI
and the GMFM-66 items, and were identified
as match or no match using the ICF-CY code.
The main individual goal areas of Goal
Attainment Scaling items were coded according
to the ICF-CY categories, using the eight ICF
linking rules proposed by Cieza er al? as
recently published by McDougall.*® Rating
was independently performed by the first (DS)
and fourth (KG) authors. Discrepancies were

discussed and if more than one code remained
applicable, the third author (MK) made the final
decision. The PEDI and GMFM-66 items were
coded using a method similar to that described
in the study by van Engelen et al.’

Second, to explore the correlations between
the outcomes for each discipline, separate
Spearman’s rho correlations were calculated
for the Goal Attainment Scaling change scores
of each discipline as well as the change scores of
each domain of the PEDI and the GMFM-66
change scores. The influence of construct differ-
ences on these correlations was further investi-
gated by calculating spearman’s rho values
again after excluding pairs of change scores
where the Goal Attainment Scaling items did
not match the items in the PEDI and GMFM-
66.

Third, the ability to detect change over time
for the three measures was compared as follows.
For Goal Attainment Scaling, minimal clinically
meaningful individual improvement was defined
as a score equal to or more than zero. For
the PEDI and GMFM-66, we approximated
the important change score by determining the
smallest detectable change score, in accordance
with common practice. This method ignores the
distinction between smallest detectable change
and minimally important change.® According
to the manuals of the methods,>*?* the smallest
detectable change was defined as a change in
which the lower bound of the 95% confidence
interval of the t=2 score did not overlap the
upper bound of the 95% confidence interval of
the =0 score. The manuals of the measures
were used to determine the 95% confidence
interval for each score. The degree of individual
change in terms of the Goal Attainment Scaling
scales and the correlated scales of the PEDI and
the GMFM-66 were compared in cross-tabs.

In order to assess the possible consequences
of the individual changes found, and to compare
our PEDI and GMFM-66 outcomes with exist-
ing literature, changes at group level were also
considered, as research usually addresses group
changes. In order to define acceptable change
over time for Goal Attainment Scaling at
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group level, a new algorithm was developed
using the r=1 score halfway through the ther-
apy period. We defined acceptable change over
time at group level as a median score equal to or
higher than zero at /=2, if the median score at
t=1 was between the median scores at t=0 (by
definition —2) and t =2, and if changes between
t=0, t=1 and ¢ =2 were statistically significant.
Acceptable change over time for the PEDI and
GMFM-66 at group level was defined as statis-
tically significant change between =0 and 7 =2,
as the minimal clinically meaningful change
at group level is also unknown. Changes of
all three measures at group level were tested
using the Wilcoxon signed ranks test (two-
tailed).

Results

Twenty-three children between the ages of 2 and
13 years participated (mean 7.6, SD 3.1); their
Gross Motor Function Classification System
and Manual Ability Classification System
levels ranged from I to V (Table 1). Eighteen
children were treated by three disciplines (i.e.
physical  therapy, occupational therapy
and speech therapy), and five children by
two disciplines (i.e. physical therapy and
occupational  therapy).  Sixty-four  Goal
Attainment Scaling scales (18 x 3 + 5 x 2) were
constructed and scored. Table 1 shows the Goal
Attainment Scaling scores, the scale scores on
the PEDI and the GMFM-66 scores, at baseline
(t=0) and after six months (r=2), for each
child.

Complete agreement between the two authors
who linked the Goal Attainment Scaling items
to an ICF-code was found for 50/64 Goal
Attainment Scaling scales. As regards the other
14 scales, agreement was easily achieved for 8 of
them after discussion between the two assessors.
There were six Goal Attainment Scaling scales
for which two or more codes were found appli-
cable, necessitating a final decision by the third
author. Thirteen out of 64 (20%) goals described
in the Goal Attainment Scaling scales were not

covered by either the PEDI or the GMFM-66
(Table 2) (Appendix 1 for web publication only).

The Goal Attainment Scaling change scores
by the physical therapists and PEDI functional
skills scale Mobility were significantly corre-
lated, as were those by the speech therapists
and PEDI functional skills scale Social
Function (Table 3). Another significant correla-
tion was found between the Goal Attainment
Scaling change scores by the occupational ther-
apists and the PEDI functional skills scale
Self-Care change scores, after exclusion of the
non-matching pairs. Low correlations were
found for all other combinations, including the
Goal Attainment Scaling change scores by the
physical therapists and the GMFM-66 change
scores, even after exclusion of the non-matching
pairs. Seven goals set by the physical therapists,
11 goals set by the occupational therapists and
one goal set by a speech therapist were not cov-
ered by the PEDI. After exclusion of the non-
corresponding items, a higher but no more than
moderate correlation was found (Table 3).

Examination of individual change showed
that 9/23, 18/23 and 12/18 Goal Attainment
Scaling scores were equal to or higher than
zero for the physical, occupational and speech
therapists, respectively; 21 children (91%)
scored zero or more on at least one of the
Goal Attainment Scaling scales and 7 (30%)
did so on all Goal Attainment Scaling scales
(Table 1). Twenty-one children (91%) improved
regarding at least one of the PEDI functional
scales, and only 2 (9%) did so for all three
scales. Individual change in terms of the
GMFM-66 without overlap in the given 95%
confidence intervals was found for only one
child (Table 1).

The cross-tabulations Tables 4a—c show the
comparison of individual change in terms of
the correlated measures. For the 39 Goal
Attainment Scaling scales scored as 0 or
higher, 16 individual PEDI scores on the related
scale did not show any change. On the other
hand, 3 out of 26 significant changes as assessed
by the PEDI scales were not detected by Goal
Attainment Scaling.

Downloaded from cre.sagepub.com at PENNSYLVANIA STATE UNIV on March 6, 2016


http://cre.sagepub.com/

1133

Steenbeek et al.

10U Adeaay yooads :erep ou ‘QN ‘4nsea}y UONIUN 4010 SSOIL) BY] JO UOISIDA W-99 ‘99-| D 3[eds

-adueyd Jueraoduwi Suieq paJspisuod Apnas siya ul {(§0°0 > 4) @8ueyd dnoud Juedyiusis SOIBDIPU |y

(0< 94025 Syo ueipaw) s3ueyd dnoud juerioduwi sBJIPU|,

(=1 pue 0 =1 S2J02S Ul S[BAISIUI DUBPHUOD %Ge Jo dejuano ou) adueyd [enpialpul aAnisod uedyudis sa1edIpu,,

"PIY2 SIY2 10 paAjoAUl
S [eUONDUNY A103UdAU| AJ|IqESI JO UOIEN[BAT DLIIBIPAY ‘SS4-]Q3d

asidesayy yosads ‘| § asidessy jeuonednado O asidessya [edisAyd ¢ 4 ‘Buijeds uswiuieny [eo) ‘Syo) {(SSUO paliwi| ISOW SY3 A [9AS| PUE SINI|IGE [BUONDUNY 3599 S sIuasaJdau
| [9A9]) Wa1sAg uonedyisse|D AN|IQy [BNUBl ‘SOV|A ‘WoISAS UOIEBDHISSED UOMdUNY U010 SSOJD) ‘SDHIND ‘D[eWa) ‘} ‘DBW ‘W BUIjaseq J93je SYIUOW XIS ‘7 =1 ‘DUljaseq ‘0 =1

€8 €8 I8 9L  s0L 99 4SL 99 an z - _ I W s €«
ST ST «£8 9. 6 6E W I _ - (A A A . 1w«
ss €5 4§ S 99 9 8 S z 0 _ I I W AN/
e 6 €L €& W 8 «€9 S - - - I Al W o ot
9 98 9L 89 8  OF €S 8 _ 4 _ A A 4 o 6l
88 88 8L 8L 001 001 &L U - 4 - I _ W 9 8l
08  SL ¥9 S99 w6 6L x19 LS - _ z I I W 9 Ll
€9 65 vL VLV ¥ 99 99 an 0 I- I Il W o 9l
88 88 468 y. 06 S8 1L L an 4 4 _ I 4 6 Sl
9€  bE 489 €9 «S€ 8T €5 9§ 4 4 T A Al W 8 ¥l
99 €9 €8 6L +99 65 #L9 €9 an _ z I I W s €l
¥ 9 69 9 09 19 € 0§ _ I- I- I I W £
s€ st ss S € 9T W W 0 - z A A W 9 I
8. 9L u 69 €8 6L 4S9 09 0 z _ _ I W L ol
SOL ¥ 469 79 489 IS €9 0§ I- z I- i _ W y 6
8 LS 89 9 8 95 S9  ¥9 I- - - I Il 4 I 8
LSS 98 98 0L L9 «6L 8 4 _ I- I Al 4 6 L
39 39 89 9 9% IS 485 IS I- 0 - I Il W L9
yL 69 u 69 489 19 59 8§ 0 _ z 1 _ W s S
0f 8¢ 99 9 8 9 & T 0 0 - A A J €l y
69 19 6L VL 99 S9 «8L U _ z I- | I 4 L€
9T €T 498 v. ¥ b IS 0§ an _ I- A A 4 €l z
VA 4 9L €& O0F  OF 495  0S _ _ - Al Al W 4 _
=1 0= =1 0=1 (=1 0=1 T=1 0=1 T=1uxlS T=1xlO T=11d [3]  [oA9| Jopus (sieak)  ou
24005 SYD 24035 SYD  2403S SYD SOV SD4WD 98y PIUD

#6099 WAWD  uonouny [e1og Aungol LoRIEN

#0854 103d  5SSH 1Q3d 5SS 1Q3d

awodINo pue 5123[qns a3 Jo soNsLIBIdRIRYD JO AJewwng | d|qel

Downloaded from cre.sagepub.com at PENNSYLVANIA STATE UNIV on March 6, 2016


http://cre.sagepub.com/

1134 Clinical Rehabilitation 25(12)

Table 2. List of International Classification of Functioning, Disability and Health, Child and Youth version (ICF-CY)
items used in the 64 Goal Attainment Scaling scales which are not covered in the Dutch Pediatric Evaluation of
Disability Inventory (PEDI-NL) and 66-item version of the Gross Motor Function Measure (GMFM-66)

ICF-CY Frequency of its

Description of the activity Classification use in the GAS scales
Acquiring skills to use writing implements d1450 I

Using general skills and strategies of the writing process d1700 I

Discussion with one person d3550 I

Using writing machines d3601 I

Grasping d4401 I

Manipulating d4402 5

Fine hand use d440 2

Sports d9201 I

Total 13

Table 3. Spearman’s rho correlations between the Goal Attainment Scaling (GAS) change scores and the best
corresponding Pediatric Evaluation of Disability Inventory functional skills scales (PEDI-FSS)

Recalculation after
exclusion of the
non-corresponding

A GAS score Measure Spearman’s rho  P-value items P-value
Physical therapists A PEDI FSS Mobility 0.64 (n=23) <0.01 0.57 (n=18) 0.01
Occupational therapists A PEDI FSS Self-Care 0.28 (n=123) 0.20 0.71 (n=12) 0.01
Speech therapists A PEDI FSS Social Function  0.55 (n=18) 0.02 0.73 (n=17) <0.01
Table 4a. Crosstabs comparing individual change on Table 4b. Crosstabs comparing individual change on
correlated measures correlated measures

A PEDI FSS Mobility A PEDI FSS Self-Care

ClI pre # Cl post Cl pre # Cl post

+ - Totals + — Totals
GAS score PT>0 + 5 4 9 GAS score OT>0 + 13 5 18

— 1 13 14 -1 4 5

Totals 6 17 23 Totals 14 9 23

GAS, Goal Attainment Scaling; PEDI, PediatricEvaluation of = GAS, Goal Attainment Scaling; PEDI, PediatricEvaluationof
Disability Inventory; FSS, functional skills scale; Cl, Confidence  Disability Inventory; FSS, functional skills scale; Cl, Confidence
Interval; PT, Physical therapy Interval; OT, Occupational therapy

Downloaded from cre.sagepub.com at PENNSYLVANIA STATE UNIV on March 6, 2016


http://cre.sagepub.com/

Steenbeek et al.

1135

Table 4c. Crosstabs comparing individual change on
correlated measures

A PEDI FSS Social Function
Cl pre #Cl post

+ — Totals
GAS score ST>0+ 5 7 12
— 5 6
Totals 6 12 18

GAS, Goal Attainment Scaling; PEDI, PediatricEvaluation of
Disability Inventory; FSS, functional skills scale; Cl, Confidence
Interval; ST, Speech therapy

Table 5. Frequency of Goal Attainment Scaling (GAS)
scores after three (t=1) and six months (t=2) and
statistical significance of differences at group level
between t=0, t=| and t=2, tested using the Wilcoxon
signed ranks test

Frequency
GAS scores Value t=0 t=1 t=2
-3 0 |
-2 64 9 5
—1 0 24 20
0 0 16 8
| 0 12 14
2 0 2 17
Totals 64 64 64
Median -2 —1 0
Wilcoxon t0—tl Z=—-64; P<0.0l
Wilcoxon tl-t2 Z=-27,P<0.0l
Wilcoxon t0—t2 Z=-6.7,P<0.0l

At group level, the Goal Attainment Scaling
scores had a median value of —1 after three
months (z=1) and a median value of 0 after
six months (z=2), with statistically significant
differences between =0 and r=1 and between
t=1 and =2, indicating acceptable responsive-
ness of Goal Attainment Scaling at group level;
Table 5 shows the frequencies of scores and
Z-values.

The changes at group level between the base-
line scores and scores after six months (r=2) on

the PEDI functional skills scale Self-Care, the
PEDI functional skills scale Mobility, the
PEDI functional skills scale Social Function
and the GMFM-66 were all statistically signifi-
cant (Z=-3.62, Z=-2.62, Z=-3.68 and
Z=-3.33, respectively, all with P<0.01)
Examples of GAS scales are given in appendix
2 for web publication only.

Discussion

When used by a group of trained therapists, Goal
Attainment Scaling proved to offer added value
in comparison to the PEDI and GMFM-66
instruments, regarding the responsiveness of the
instruments. Goal Attainment Scaling detected
important changes in activity skills that were not
found using the standardized measures alone. This
study was unique in that it measured the proper-
ties of Goal Attainment Scaling during the prag-
matic routine work of a rehabilitation team.

One out of 23 physical therapy goals and 11
out of 23 occupational therapy goals were not
covered by at least one of the other measures.
The results of our content analysis should be
interpreted with some caution, however, as the
process of linking items from standardized mea-
sures to the ICF codes is still in the pioneering
stage. For example, literature shows some dis-
crepancies regarding linkage between the PEDI
and the ICF, relating to manipulating (d4402)
and grasping (d4401). In the study by Van
Engelen et al.” a single ICF code was chosen
for each PEDI item, and manipulating was not
linked, while @stensjo et al.** linked all possible
codes to PEDI items and regarded the code for
manipulation as one of the options for the PEDI
item manipulation of fasteners. In the present
study, examples of manipulating were the use
of a pair of scissors (child no. 10 in Table 1),
the use of a joystick by a child with severe cere-
bral palsy who uses an electric wheelchair (no.
11) and writing (no. 15), none of which are
included in the PEDI. Almost all (17/18) speech
therapy goals were covered by the PEDI Social
Function domain, which can be explained from
the criteria for Goal Attainment Scaling scale
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construction, as speech therapy goals relating to
activity and participation usually have social
communication as their main focus. The use of
Goal Attainment Scaling by speech therapists
has been shown to be valuable.®*?> We were
unable, however, to find any literature evaluating
speech therapy with the PEDI.

The poor correlation between the Goal
Attainment Scaling change scores from the occu-
pational therapists and the PEDI functional skills
scale Self-Care change scores may have been
caused by the non-matching items, as the corre-
lation improved after these items were excluded.
Contrary to our expectations, low and non-sig-
nificant correlation coefficients were found
between physical therapists’ Goal Attainment
Scaling change scores and GMFM-66 change
scores. This is probably due to the narrow distri-
bution of the Goal Attainment Scaling data, as a
median of —1 was found for the physical therapy
scores. Another explanation may be a difference
in the construct measured within the ICF-CY
activities domain: the GMFM-66 measures a
child’s capacity for basic gross motor abilities,
whereas Goal Attainment Scaling and PEDI
measure their performance of activities.

The present study has several limitations that
should be considered. How much individual
change is sufficient? Recently, Mokkink et al.’
published a consensus paper stating that
research on responsiveness should be based on
hypotheses testing. However, there is no litera-
ture on clinically important changes on which to
base hypotheses for our three measures. This is a
common problem in rehabilitation medicine.

Underestimation of the responsiveness of the
test measure could have been caused by two pos-
sible factors. First, for Goal Attainment Scaling,
we evaluated responsiveness by setting a cut-off
point at 0 (a score of <0 versus a score of >0),
because in practice professionals are generally
only satisfied when goals are fully attained,
and this approach is in accordance with practi-
cal studies.’”*® Our decision to treat the range
of ordinal data dichotomously, however,
threatened the sensitivity to various changes
in goal attainment and may have caused

underestimation of the responsiveness of Goal
Attainment Scaling. Second, in the manuals of
the PEDI and GMFM-66 change is defined
using the confidence intervals. We followed
this method as it is considered to be common
practice. As a result of this, we used the smallest
detectable change in order to approximate min-
imally important change, despite the fact that
these are different concepts. In order to prevent
overestimating responsiveness of the test mea-
sure Goal Attainment Scaling, we prioritized
sensitivity using this method at the expense of
the specificity of the reference measures.
Although the smallest detectable change of at
least 4 points on the PEDI scales and 6 on the
GMFM-66 could be considered clinically impor-
tant (Table 1), overestimation of the responsive-
ness of the reference measures could also be
possible.

Another limitation of our study is due to the
convenient sample for which responsiveness was
studied. In the first place, 11 of the 23 children
enrolled were over 7 years of age, whereas the
PEDI and GMFM-66 are most sensitive to
change for children below this age.”*>'° On
the other hand, the added value of Goal
Attainment Scaling relative to standardized
measures could be even more pronounced, as
the PEDI and GMFM-66 are increasingly
being used for children over 7 years of age in
routine rehabilitation practice. Secondly, 14
out of 23 children were classified as Gross
Motor Function Classification System level I-
III, whereas the GMFM-66 includes basic
gross motor skills that were not important ther-
apy goals for these children, who function at a
higher level. In spite of these limitations, the
strength of a convenient sample is that it reflects
true clinical practice and improves the general-
izability of findings.

A third limitation of the present study is the
relatively small number of children participat-
ing. Although the heterogeneity of subjects char-
acterizes common rehabilitation practice, the
variable numbers of goals set in the different
ICF-CY domains may limit the reproducibility
of this study.
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Goal Attainment Scaling, PEDI and GMFM
were shown to be complementary in their
responsiveness at the ICF-CY activity level.
Had we used the PEDI alone, we might have
missed certain goals that were actually attained,
whereas by measuring only complete goal
attainment with Goal Attainment Scaling, we
might have missed significant change. Goal
Attainment Scaling seemed to be more respon-
sive than the PEDI in measuring individual
change (Tables 4a—c).

Although change at group level was not
our main focus, the possibility of measuring
group effects in heterogeneous groups with
non-parametric statistics is one of the advan-
tages of Goal Attainment Scaling. We found
good responsiveness for both the Goal Attain-
ment Scaling method and the PEDI and
GMFM-66 instruments, although the cause of
the low responsiveness of the Goal Attainment
Scaling constructed by physical therapists
remains unknown.

Our findings concur with those of other
authors. In the field of paediatric physical ther-
apy, moderate and low correlations have been
found between Goal Attainment Scaling and
Peabody gross motor and fine motor change
scores.’’ In the field of paediatric occupational
therapy, differences between Goal Attainment
Scaling and the Canadian Occupational
Performance Measure (COPM), another indi-
vidualized measure, have been described
recently.'>*%#! Several studies in the field of
adult rehabilitation care in different settings
and diagnostic groups have reported Goal
Attainment Scaling to be useful for functional
outcome measurement.*''3142% Studies in neu-
rorehabilitation comparing Goal Attainment
Scaling and the Functional Independent/
Assessment Measure (UK FIM + FAM)*!* or
depression and self-efficacy scales** found that
over one-third of the goals set by Goal
Attainment Scaling were not covered by these
standardized measures.

What one measures when using Goal
Attainment Scaling, a professional’s expectation
of a patient’s future functioning or the effect of a

period of treatment, remains a challenging ques-
tion. Goal Attainment Scaling depends on the
patient’s ability to attain the goals, and on the
professional’s skills to predict outcome, which
requires knowledge and experience.’”'? The out-
come of Goal Attainment Scaling depends on
the quality of scale construction, representing a
potential source of measurement error that is
unique to the idiosyncratic nature of Goal
Attainment Scaling. While potential therapist
bias poses a threat to validity, it also offers an
opportunity to use the professionals’ insight in
measuring what one intends to measure.
Although previous studies have shown that
this professional judgement can be used reli-
ably,*”37 therapist bias has to be considered in
each new application. Many recent studies on
Goal Attainment Scaling have been performed
with the intention of increasing its reproducibil-
ity and validity, and to standardize the method.
Some studies**° have used novel approaches to
constructing SMART goals that encourage uni-
formity in the application of Goal Attainment
Scaling.

Finally, in contrast to the standardized mea-
sures, a property of Goal Attainment Scaling at
group level as well as individual level is that, by
definition, the score describes the relevance of the
change. Goal Attainment Scaling offers added
value when the outcomes on standardized mea-
sures and Goal Attainment Scaling match, as it
also indicates the relevance of the change mea-
sured. This is probably the most important added
value offered by Goal Attainment Scaling.

In conclusion, Goal Attainment Scaling as an
individual generic measure and the PEDI and
GMFM-66 as standardized generic measures
are complementary as evaluative outcome tools
for children with cerebral palsy. The results show
that Goal Attainment Scaling offers added value
in terms of content differences and individual
change over time. Using only the standardized
measures will result in a substantial number of
attained goals being missed, even if the relevant
ICF items match the items of the standardized
measures. Measuring complete goal attainment
alone would result in smaller but significant
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changes being missed. The value of Goal Attain-
ment Scaling as an evaluative outcome measure,
the possibility of measuring group effects in het-
erogeneous groups, the feasibility and satisfac-
tion of working with Goal Attainment Scaling
among patients, families and the teams of profes-
sionals, explain its increasing popularity in reha-
bilitation care. We therefore recommend further
development and use of Goal Attainment Scaling
in various rehabilitation fields.

Clinical messages

e Goal Attainment Scaling, the Pediatric
Evaluation of Disability Inventory and
the 66-item version of the Gross Motor
Function Measure are complementary in
terms of their responsiveness for children
with cerebral palsy.

e Evaluation with standardized measures
alone will result in a substantial number
of attained rehabilitation goals being
missed in children with cerebral palsy.
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