
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=ipdr20

Developmental Neurorehabilitation

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/ipdr20

Construct Validity of the Activities Scale for Kids
Performance in Children with Cerebral Palsy: Brief
Report

Stefania Costi , Daniela Mecugni , Laura Beccani , Silvia Alboresi , Barbara
Bressi , Sara Paltrinieri , Adriano Ferrari & Elisa Pelosin

To cite this article: Stefania Costi , Daniela Mecugni , Laura Beccani , Silvia Alboresi , Barbara
Bressi , Sara Paltrinieri , Adriano Ferrari & Elisa Pelosin (2020) Construct Validity of the Activities
Scale for Kids Performance in Children with Cerebral Palsy: Brief Report, Developmental
Neurorehabilitation, 23:7, 474-477, DOI: 10.1080/17518423.2020.1764649

To link to this article:  https://doi.org/10.1080/17518423.2020.1764649

© 2020 The Author(s). Published with
license by Taylor & Francis Group, LLC.

View supplementary material 

Published online: 07 Jun 2020. Submit your article to this journal 

Article views: 719 View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=ipdr20
https://www.tandfonline.com/loi/ipdr20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/17518423.2020.1764649
https://doi.org/10.1080/17518423.2020.1764649
https://www.tandfonline.com/doi/suppl/10.1080/17518423.2020.1764649
https://www.tandfonline.com/doi/suppl/10.1080/17518423.2020.1764649
https://www.tandfonline.com/action/authorSubmission?journalCode=ipdr20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=ipdr20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/17518423.2020.1764649
https://www.tandfonline.com/doi/mlt/10.1080/17518423.2020.1764649
http://crossmark.crossref.org/dialog/?doi=10.1080/17518423.2020.1764649&domain=pdf&date_stamp=2020-06-07
http://crossmark.crossref.org/dialog/?doi=10.1080/17518423.2020.1764649&domain=pdf&date_stamp=2020-06-07


Construct Validity of the Activities Scale for Kids Performance in Children with
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ABSTRACT
Aims: This study collects evidence of construct convergent validity of the Activity Scale for Kids
performance (ASKp), comparing its results with the 66-item Gross Motor Function Measure (GMFM-66)
and with the Gross Motor Function Classification System (GMFCS) and testing the ASKp’s ability to
discriminate between individuals with different functional capabilities.
Methods: This cross-sectional study involved 60 children with spastic cerebral palsy (CP) assessed with
the GMFM-66 who self-administered the Italian version of the ASKp.
Results: Children were 10.9 (±3) years old with GMFCS Level I–III. Moderate correlations were found between
GMFM and ASKp scores (r = 0.577; p < .001), and between GMFCS levels and ASKp score (rs = −0.541, p < .001).
The ASKp discriminated between children with different functional capabilities, determined by the GMFCS
(F = 18.2, p < .001).
Conclusions: ASKp is valid to assess physical functioning, a crucial domain in rehabilitation of children
with spastic CP.
Trial registration: ClinicalTrials.gov Identifier: NCT03325842
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Introduction

In industrialized countries, cerebral palsy (CP) is the most com-
mon disease that leads to childhood disability1; the limitations in
motor capacity, a hallmark of CP, lead to restrictions in physical
functioning and everyday activities.2 Thus, the assessment, goal
setting and treatment trajectories of CP should be framed within
the International Classification of Functioning, Disability and
Health (ICF) model.3 Focusing on activities and participation,
the ability to perform activities is a vital outcome for children
with CP and other chronic disabilities as it supports participa-
tion in life situations and contributes to the child’s health,
functioning and creation of personal biography.4 Therefore,
motor capacity must clearly be preserved or restored in children
with CP because it is positively associated with physical func-
tioning and activity performance.5,6 In this population the 66-
itemGross Motor FunctionMeasure (GMFM-66)7 is universally
used tomeasure the severity ofmotor disability in a standardized
environment and the Gross Motor Function Classification
System (GMFCS)8 is used to categorize children with CP based
on their functional capability, but neither of these tools can fully
describe a child’s habitual behavior.9 Thus, there is a need in the
rehabilitation of children with CP for tools that measure pedia-
tric physical functioning while performing activities in the con-
text of daily life.

One of the most widely used measures of pediatric physical
functioning is the the Activities Scale for Kids (ASK),10

a copyrighted self-report measure questionnaire designed for
children aged 5 to 15 years with musculoskeletal disorders,
which covers seven of the nine ICF domains of activities and
participation.11,12 There are two versions of the ASK: the per-
formance version (ASKp), suitable to measure what children
usually do in their habitual context, and the capability version
(ASKc), which measures what children can do in a defined
situation, apart from real life. After consulting with Italian
experts in childhood rehabilitation,13 we chose to validate the
ASKp because clinicians believed that this version best
responded to the needs of their clinical practice.

In fact, rehabilitation professionals involved in the care of
children with CP frequently use this feasible self-report ques-
tionnaire both in research and in clinical settings.14,15 However,
the psychometric properties of the ASKp have never been tested
on a large population of children with CP as it was originally
validated on children with mixed diagnoses, such as neuromus-
cular diseases or dysmorphisms.10,16 As CP is a complex condi-
tion and its prognosis is different from that of other
developmental diseases, the ASKp has recently been cross-
culturally validated by our group,13 and its fundamental psycho-
metric properties have been tested in a large population of
children and adolescents with CP.17

This study aimed to collect evidence of construct validity of
the ASKp. We tested the ASKp convergent validity with the
GMFM-66 and the GMFCS in a sample of Italian children
with CP, and we tested the ASKp’s ability to discriminate
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between individuals with different levels of functional cap-
ability. Thus, as gross motor capacity and functional capability
are among the determinants of activity performance, the
following a priori assumptions were to be verified: (1) we
expected a positive correlation between the GMFM-66 and
the ASKp scores; (2) we expected a negative correlation
between the levels of GMFCS, where higher scores indicate
more severe disability, and the ASKp score; (3) accordingly,
we expected that the average ASKp score of children with
different levels of functional capability would differ, demon-
strating higher levels of physical performance in children with
lower disability.

Materials and Methods

Design

This cross-sectional study was conducted with the formal
approval of the local Ethics Committee (Province of Reggio
Emilia, Protocol n. 2017/0004096). The study consisted of
a single self-administration of the Italian version of the
ASKp to children with CP who, for clinical reasons, were
simultaneously assessed with the GMFM-66.

Study Sample

Children with CP referred to the Children Rehabilitation Unit
for Severe Developmental Disabilities of the Azienda Unità
Sanitaria Locale – IRCCS of Reggio Emilia (Italy) from 2017
to 2019 were screened for eligibility in this study. Inclusion
criteria were:

● confirmed diagnosis of spastic CP based on diagnostic
criteria (MRI and clinical history)

● age 5–15 years
● in need of clinical assessment of gross motor function

using the GMFM-66.

We excluded children with moderate or severe intellectual
deficit based on their documented regular attendance of and
appropriate scholastic performance in a mainstream primary
school, on their lack of need for a learning support teacher
and on the clinical judgment of the physician and the phy-
siotherapist as reported in the patient’s chart. This clinical
judgment is based on the child’s consistent capability to
provide reliable answers during the history taking, to appro-
priately follow directions during the assessments and to inter-
act appropriately during therapeutic education.

Children and their parents gave their informed consent for
participation in this study.

Procedures

During a routine appointment, the research aim and proce-
dure were illustrated to parents of eligible children, and writ-
ten informed consent was collected from families who agreed
to participate. As part of the clinical evaluation, participating
children were assessed by a trained physiotherapist with
dimensions D and E of the GMFM-66 following precise

guidelines,18 and categorized based on their functional cap-
ability using the GMFCS.

Whenever possible, the cross-culturally adapted Italian
version of the ASKp13 was self-administered right away in
a quiet room, with assistance provided by a physiotherapist to
those children who requested it. The presence of a parent was
allowed for children under age 9, provided that they did not
intervene in any way so as not to influence the child’s
answers. If self-administration was unfeasible during the
appointment, parents were asked to provide for a reliable self-
administration of the ASKp at home (i.e. a quiet room with
no distractions, so as not to influence the answer) and to send
it back to the researchers as soon as possible. In these cases, if
the ASKp was returned more than three months after GMFM-
66 administration, they were excluded.

The ASKp inquiries about a child’s performance during the
previous week of 30 usual activities that refer to seven subdomains
of physical functioning (standing skills, personal care, dressing,
locomotion, mobility, play, other skills). A sample of the items of
the ASKp is reported online in Supplementary Table 1.

Results are summarized in a single score from 0 to 100,
with higher scores indicating the perception of full physical
function. Three further items that do not contribute to the
final score inquire about the degree of assistance needed to
complete the questionnaire and the assistive devices used for
indoor and outdoor mobility.

Data Analysis

Descriptive statistics were used to summarize clinical and
demographic data. Mean and standard deviation (SD) were
used to summarize continuous variables, whereas counts and
frequencies were used to summarize categorical variables. The
strength and direction of associations were analyzed using
parametric and nonparametric correlation coefficients19 (the
Pearson r and the Spearman rs, respectively). The ASKp scores
were compared with functional capability levels of GMFCS
using ANCOVA, correcting for the influence of age, perform-
ing Tukey test for post-hoc comparisons and using the
Bonferroni correction for multiple comparisons.

The tests performed were considered statistically signifi-
cant if the p values were < 0.05. Statistical analyses were
performed using Excel 16.0 and Jamovi 1.0.7.0.

Results and Discussion

Seventy-six children were included in the study. However, the
data of 16 of these children were not included in the analysis
because: a) two children did not answer at least 23 questions from
the ASKp, which represents the minimum number of answers to
compute the overall score; b) in twelve cases it was not possible to
test all the items of the D and E dimensions of the GMFM-66,
making it impossible to calculate the overall score; c) in two cases
the ASKp was self-administered at home and returned later than
three months after the GMFM-66 assessment.

The study sample included 60 children (52% males) aged
10.9 years (min.5 – max 15) with bilateral or unilateral spastic
diplegia (70% and 30%, respectively), classified in the Levels
I (37%), II (45%) and III (18%) of the GMFCS. The average
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GMFM-66 score in the whole sample was 73.3 (± 8.9) and the
average ASKp score was 75.3 (± 17.5). Most children used an
assistive device for indoor and/or outdoor mobility (50%
indoor and outdoor, 20% outdoor), and only a few manifested
mild intellectual deficit (13%).

As hypothesized, a moderate positive correlation between the
GMFM-66 and the ASKp scores and a moderate negative corre-
lation between the levels of GMFCS and the ASKp score were
found (r = 0.577; p < .001 and rs = −0.541, p < .001, respectively),
confirming that the ASKp is a valid measure of physical func-
tioning, a construct related to gross motor capacity (Figure 1).

Further, the average level of physical performance measured
by the ASKp differed based on the GMFCS level (F = 10.1,
p < .001), confirming the hypothesis that the ASKp can discri-
minate between children with different levels of functional cap-
ability (Table 1). The post hoc comparisons showed a statistically
significant difference between the average ASKp score of both
children in GMFCS Level I and Level II compared to children in
Level III (p < .001 and p = .013, respectively).

Taken together, these results add evidence to confirming
the construct validity of the ASKp, and support its use in the
assessment of the physical performance and limitations in
activities of children and adolescents with CP. This is clini-
cally relevant, given that the ASKp is, to our knowledge, one
of the few scales that capture the child’s perception of his/her
abilities to carry out usual activities.

A limitation of the study is certainly the absence of an out-
come measure that can be considered a criterion for the mea-
surement of physical performance in this population. However,
the construct assessed by the GMFM is a determinant of physical
performance and the GMFM-66 is a valid and reliable tool used
worldwide to assess it.20 Although not perfect, the strength of the
association between these two variables confirms the construct
validity of the ASKp.

One limitation is certainly the fact that only children with
spastic CP were included. Another is that children with severe
motor disabilities due to CP, namely those classified as Level
IV or V of the GMFCS, were not represented in the sample
because the clinical routine in the context in which the
research was carried out foresees the frequent administration
of sections D and E of the GMFM-66 only to ambulant
children with CP. Thus, children with more severe motor
disabilities were not sampled. This limit, dictated by feasibility
considerations of the study, is also present in previous
studies.21 Future research should thus verify whether the
demonstrated correlations are confirmed in children with
CP other than the spastic type, as well as in children with
lower functional capability.

To conclude, the ASKp represents a reliable contribution
to the clinical assessment and rehabilitation of patients with
CP, highlighting relevant aspects of their function in life.
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Figure 1. Correlation between the GMFM-66 score and GMFCS levels and the ASKp score.
ASKp = Activities Scale for Kids performance; GMFM-66 = 66-item Gross Motor Function Measure; GMFCS = Gross Motor Function Classification System.

Table 1. Distribution of sample characteristics per GMFCS Level.

I II III

n. 22 27 11
Age (SD) 11.7 (3.1) 10.6 (3.1) 9.9 (2.4)
ASKp score (SD) 85.1 (13.6) 74.3 (17) 58.0 (11.2)
GMFM-66 score (SD) 81.5 (5.5) 72.6 (7.4) 63.6 (4.5)
Bilateral/Unilateral CP 9/13 22/5 11/0
Intellectual deficit Yes/No 1/22 3/24 4/7
Assistive device Yes/No* 13/9 19/8 10/1

*as self-reported by children participating in this study
Legend: GMFCS = Gross Motor Function Classification System; SD = Standard
deviation; ASKp = Activities Scale for Kids performance; GMFM-66 = Gross
Motor Function Measure 66 items

CP = Cerebral Palsy;
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