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LIST OF ABBREVIATIONS
CHQ Child Health Questionnaire
CPQOL-Child Cerebral Palsy Quality of Life

Questionnaire for Children
HRQOL Health-related quality of life
KIDSCREEN-10 European generic health-

related quality-of-life
questionnaire (10-domain
version)

AIM To compare the conceptual differences, internal consistency, and validity of the Cerebral

Palsy Quality of Life Questionnaire for Children (CP QOL-Child), the Child Health Questionnaire

(CHQ), and a European generic health-related quality of life (HRQOL) questionnaire (10-domain

version; KIDSCREEN-10) for children with cerebral palsy (CP).

METHOD Two hundred and four primary caregivers (185 females [91%], 19 males [9%]) of children

with CP aged 4 to 12 years (mean 8y 4mo [SD 2.51]; 112 males [55%], 92 females [46%], Gross

Motor Function Classification System level I=18%, II=28%, III=14%, IV=11%, V=28%) provided

demographic data and completed the CP QOL-Child, CHQ, and KIDSCREEN-10. Fifty-four children

with CP aged 9 to 12 years completed the CP QOL-Child and KIDSCREEN-10.

RESULTS The KIDSCREEN-10 and CP QOL-Child were developed to measure general HRQOL and

CP-specific QOL respectively, whereas the CHQ was developed to measure functional health and

well-being. In terms of internal consistency, KIDSCREEN-10 (Cronbach’s a=0.86) and CP QOL-Child

(0.74–0.91) outperformed the CHQ (0.18–0.96). In terms of validity, all instruments were moderately

correlated. Floor and ceiling effects, although minimal or not evident for KIDSCREEN-10 and CP

QOL-Child (1–4.9%), were apparent for CHQ (0.5–62.9%).

INTERPRETATION Conceptually and psychometrically, KIDSCREEN-10 and CP QOL-Child per-

formed more strongly than the CHQ, for children with CP. The choice between these two instru-

ments will depend on the questions posed and outcomes sought by the researcher or clinician.

Cerebral palsy (CP), the leading cause of physical disability in
children, occurring in approximately 2 to 2.5 per 1000 live
births,1 is defined as a ‘disorder of movement and posture due
to a defect or lesion of the immature brain’.2 In recent years
there has been increasing interest in measuring the quality of
life (QOL) of children with CP. QOL, defined as ‘an overall
assessment of well-being across various domains’,3 is a multi-
dimensional construct including both health (i.e. physical,
emotional, social) and nonhealth domains (i.e. finances,
school, autonomy).4 Health-related quality of life (HRQOL)
is a subdomain of the more global construct of QOL, includ-
ing domains such as physical, mental and social well-being.4

QOL instruments are increasingly being used to evaluate
the effectiveness of interventions for children with CP.5 Com-
monly used instruments include the Cerebral Palsy Quality of
Life Questionnaire for Children (CP QOL-Child),6 the Child
Health Questionnaire (CHQ),7–12 a European generic health-
related quality of life questionnaire (KIDSCREEN),13 the
Pediatric Quality of Life Inventory,14 the Caregiver Priorities
and Child Health Index of Life with Disabilities,15 the Life-

style Assessment Questionnaire,16 the modified Caregiver
Questionnaire,12 and the Pediatric Outcomes Data Collection
Instrument.17 It is now becoming increasingly difficult for
researchers and clinicians to synthesize data on the effective-
ness of interventions from studies that rely on different QOL
questionnaires and to select the most appropriate QOL instru-
ment for their purpose. Choice of a scale should be consistent
with the conceptual framework and rationale for the instru-
ment’s development.

Two groups have compared outcome instruments for
children with CP.7,12 McCarthy et al. compared health and
well-being instruments, including the CHQ,7–12 the Pediatric
Evaluation and Disability Inventory,18 and the Pediatric Out-
comes Data Collection Instrument 17 in a sample of children
with spastic CP (n=115).7 The CHQ had more floor and ceil-
ing effects then the other two instruments; however, the Pedi-
atric Evaluation and Disability Inventory demonstrated higher
internal consistency.7 Although that study provided useful
information about the CHQ, the investigators did not exam-
ine other QOL instruments.
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Schneider et al. compared the CHQ7–12 with the Care-
giver Questionnaire in 30 children with CP12 and found that
the Caregiver Questionnaire total score and the CHQ sum-
mary scores were not significantly correlated (r=0.22–0.24).12

That study, clearly limited by a small sample size, failed to
compare the conceptual differences of the instruments,
including the purpose of the instrument. Additionally, the
Caregiver Questionnaire does not directly measure the QOL
of the child but rather measures the caregiver’s satisfaction
and difficulties with the child’s progress in personal care,
positioning or transferring, comfort, and interaction or com-
munication.12

The aim of the present study was to compare the character-
istics of three QOL scales for children with CP. These charac-
teristics include conceptual differences (e.g. reason for
development, number of items, domains and, reporter), reli-
ability and internal consistency, concurrent validity with previ-
ously validated measures, frequency of missing values, and
floor and ceiling effects (i.e. the proportion of participants
who reported the lowest or highest possible scores). The
instruments selected for this study include the CHQ, which is
the most commonly used instrument to measure the QOL of
children with CP.7–12 Given the consensus that QOL domains
should be based on qualitative research with parents and chil-
dren, the CHQ was compared with two new instruments that
are based on qualitative interviews with children: the KID-
SCREEN 10-domain version (KIDSCREEN-10) and the CP
QOL-Child. For both of these instruments, qualitative inter-
views were conducted with children and parents to determine
the domains of QOL and the wording of the items. KID-
SCREEN-10 is a new generic HRQOL instrument,13 and CP
QOL-Child is a new condition-specific QOL instrument for
children with CP.6 All three of these instruments have been
used to measure the QOL of children with CP.6,7,12,19

METHOD
Participants
Potential participants were identified through the Victorian
Cerebral Palsy Register at the Royal Children’s Hospital, Mel-
bourne, Australia (n=695). Families with a child with CP
between the ages of 4 and 12 years (n=471) were invited to
participate in the study by their paediatrician. In total, 204 pri-
mary caregivers consented and completed the questionnaire.
Comparisons between respondents and nonrespondents were
not possible as non-respondents could not be contacted. Only
a proportion of potential children were able to complete ques-
tionnaires, because of their age or severity of impairment,
resulting in 53 children aged 9 to 12 years completing the
questionnaires.

Measures
All parents (n=204) completed a questionnaire consisting of
the CP QOL-Child, CHQ, KIDSCREEN-10, a measure of
functioning and questions on demographics (i.e. child age,
child sex, parent age, parent sex, parent highest level of educa-
tion). Children aged 9 to 12 years (n=53) completed the CP
QOL-Child and KIDSCREEN-10.

CP QOL-Child
The CP QOL-Child is a condition-specific QOL instrument
for children with CP aged 4 to 12 years.6 The primary care-
giver-proxy version was used for parents of children aged 4 to
12 years, and the child self-report version was used for chil-
dren aged 9 to 12 years.6 This instrument is used to assess
seven domains of QOL, including social well-being and accep-
tance, feelings about functioning, participation and physical
health, and emotional well-being. This sample has been used
previously to examine the psychometric properties of the CP
QOL-Child:6 2-week test–retest reliability for parent-proxy
reports produced intraclass correlation coefficients (ICCs)
varying from 0.76 to 0.89, with moderate correlations between
parent-proxy and child self-report data (0.52–0.77). Further-
more, internal consistency (Cronbach’s a) varied from 0.74 to
0.92 in the parent-proxy reports and 0.80 to 0.90 in the child
self-reports. The questionnaire was also moderately correlated
with the CHQ and KIDSCREEN-10. This study extends
these psychometric analyses by providing a more comprehen-
sive assessment of the CP QOL-Child in comparison with the
performance of the KIDSCREEN and the CHQ.

CHQ
The CHQ20 is a generic instrument designed to measure
functional health status, well-being, and health outcomes of
children aged 0 to 18 years.9 The CHQ measures 12 domains
of health such as behaviour, bodily pain, general health, men-
tal health, and parent impact – emotional and physical func-
tioning.9 The Australian primary caregiver-proxy report
short-form version of the CHQ was used (28 items), which
has adequate reliability and validity for a normative sample,
with internal consistency varying from 0.19 to 0.85 and reli-
ability varying from 0.68 to 0.93.20 As in a previous study with
children with CP,10 an introductory sentence was added that
indicated that some questions might not be appropriate. The
self-report version of the CHQ starts at 12 years of age and
was therefore not used in the present study. In a recent review
of the psychometric properties of the CHQ for children with
CP, the authors identified several studies that have demon-
strated that internal consistency was satisfactory, and that the
CHQ correlates with a range of other instruments assessing
disability or functional ability and health.21

KIDSCREEN-10
KIDSCREEN-1013 is a generic HRQOL instrument. The
parent-proxy version was given to parents of children aged 8
to 12 years, and the child self-report version was given to chil-
dren aged 9 to 12 years. KIDSCREEN-10, which has 10
domains of QOL, including physical well-being, psychological
well-being, social support and peers, and financial resources,
was derived from the KIDSCREEN 27-item version using
Rasch analysis to identify items that represent a global unidi-
mensional latent HRQOL trait.13 In European normative
samples, KIDSCREEN has sound psychometric properties
with reliability varying from 0.63 to 0.96 for KIDSCREEN-
52 and from 0.36 to 0.63 for KIDSCREEN-27,13 and good
internal consistency (0.82) and test–retest reliability
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(ICC=0.73) for KIDSCREEN-10.13 According to data from
the Study of Participation of Children with Cerebral Palsy
Living in Europe (SPARCLE), KIDSCREEN performs well
for children with CP.19 Scores were available for more than
97% of children on all domains except perception of financial
resources (89%), and the proportions of children scoring max-
imum and minimum values were similar to those reported for
children in the general population.19 All domains had accept-
able internal consistency, with Cronbach’s a values of 0.70 or
higher, except self-perception at 0.59.19

Functioning
The Gross Motor Function Classification System (GMFCS)
is a categorical measure of gross motor function. The empha-
sis is on sitting and walking, but the GMFCS also distin-
guishes between functional limitations, the need for assistive
technology (e.g. mobility devices), and, to a lesser extent, the
quality of self-initiated movement.22 The parent-proxy mea-
sure for children aged 4 to 12 years was used. The ICCs
between parent and clinician-reported GMFCS have been
shown to be high (0.93).23

Procedure
Ethics approval was obtained from the Royal Children’s Hos-
pital (EHRC 22055A) and Deakin University (EC 9-2005).
Questionnaires, plain-language statements, and consent forms
were mailed to participants’ homes and were completed by
primary caregivers and returned to researchers using a reply-
paid envelope. Children aged 9 to 12 years with sufficient cog-
nitive ability (determined by the primary caregiver) completed
a self-report version of the questionnaire. Parents provided
informed consent for themselves and their child (if their child
participated), and children who participated also provided
consent.

Statistical analyses
The data were analysed using SPSS version 14 (SPSS Inc,
Chicago, IL, USA). All scores were converted to a scale rang-
ing from 0 to 100, and all analyses used a significance level of
p<0.05. The conceptual differences examined included the ori-
ginal purpose of the instrument, age range, number of items,
reporter, time needed for completion, and instrument
domains. In addition, reliability and validity of the three
instruments were examined. Internal consistency was exam-
ined using Cronbach’s a coefficient where values between 0.70
and 0.90 are recommended.10 Given that the assumptions of
normality were not violated, concurrent validity was assessed
by examining Pearson correlations between the CP QOL-
Child, CHQ and KIDSCREEN-10 for both parent-proxy
reports and child self-reports. Correlations above 0.4 are con-
sidered moderate, and correlations above 0.8 are considered
high.24 Where parent reports and child self-reports were cor-
related, ICCs were used. Validity was also tested using floor
and ceiling effects and missing values. Floor and ceiling effects
were defined as the proportions of participants who reported
the lowest (0) or highest (100) possible score for each of the
three scales. A high proportion of ceiling effects in the data

may indicate that an instrument is not sensitive enough to var-
iation in scores, and thus does not accurately capture the
QOL of children with CP. Missing values were analysed by
case-wise deletion, as this method allows a true correlation
matrix, with correlations observed from the same set of obser-
vations.25 It was not possible to examine test–retest reliability
in this study as all three questionnaires were administered only
once.

RESULTS
Demographics
As shown in Table I, the mean age of the children was 8 years
4 months (SD 2.51), and the children were distributed across
all five GMFCS levels. In comparison with population data,
our sample was under-represented with children at GMFCS
level I (17% vs 35% in the general population) and level IV
(10% vs 16% respectively). Our sample was over-represented
with children at GMFCS level II (28% vs 16% in the general
population) and level V (27% vs 18% respectively). The pro-
portion of children at GMFCS level III in our study was simi-
lar to that in the general population (both 14%).26 Most
parents had completed secondary school education, with 29%
of mothers and 23% of fathers having completed university
education.

Conceptual differences
A comparison of the three instruments in terms of original
objective of the instrument, age range, number of items,
reporter, time to complete and domains is shown in Table SI
(supporting information published online). KIDSCREEN-10
and the CP QOL-Child were developed to measure HRQOL
and CP-specific QOL respectively, and the CHQ was devel-
oped to measure functional health and well-being. Although

Table I: Demographic characteristics of the children and parents
participating in the study

Child
Age (mean [SD], range), y:mo 8:4 [2.51], 4–12
Sex (male:female), n (%) 112:92 (54.9:45.1)
GMFCS level, n (%)

I 36 (17.6)
II 58 (28.4)
III 29 (14.2)
IV 22 (10.8)
V 56 (27.5)

Primary caregiver
Age (mean [SD], range), y:mo 40:2 [6.53], 25–69
Sex (male:female), n (%) 19:185 (9.3:90.7)
Mother’s education

Primary school 3 (1.5)
High school 76 (37.2)
TAFE ⁄ trade certification 45 (22.1)
University ⁄ CAE 59 (28.9)

Father’s education
Primary school 1 (0.5)
High school 80 (39.2)
TAFE ⁄ trade certification 60 (29.4)
University ⁄ CAE 47 (23.0)

aPercentages may not add to 100% due to missing data. TAFE,
technical and further education; CAE, Council of Adult Education.
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the CP QOL-Child can be used for children aged 4 to
12 years, the CHQ and KIDSCREEN-10 are applicable for
children aged up to 18 years of age. All three questionnaires
have parent-proxy and self-report versions, although the age
when self-report commences varies from 8 to 12 years. The
CP QOL-Child, CHQ, and KIDSCREEN-52 have estab-
lished reliability and validity for children with CP in past stud-
ies; however, sensitivity to change has not been examined for
any of the instruments.

Reliability: internal consistency
For parent-proxy reports, Cronbach’s a was good for all
domains of the CP QOL-Child (0.74–0.91) and the KID-
SCREEN-10 summary score (0.86; Table II). Although seven
domains of the CHQ demonstrated adequate internal consis-
tency (0.68–0.91), five domains were outside the acceptable
range (0.18–0.66 and 0.96). For child self-reports, internal
consistency was good for all domains of the CP QOL-Child
(0.80–0.90), but the KIDSCREEN-10 summary score coeffi-
cient was slightly below the acceptable range (0.65).

Construct validity
For parent-proxy reports, the CP QOL-Child, CHQ, and
KIDSCREEN-10 were moderately correlated, demonstrat-
ing good validity (Table III). Correlations between domains
of the CP QOL-Child and CHQ varied from 0.007 to 0.51.
Moderate correlations were observed between similar
domains of the CP QOL-Child and CHQ: for example,

Table II: Internal consistency (Cronbach's a) of the Cerebral Palsy Quality
of Life Questionnaire for Children (CP QOL-Child), Child Health Question-
naire (CHQ), and a European generic health-related quality of life ques-
tionnaire (10-domain version; KIDSCREEN-10)

Parent-proxy
report

Child
self -report

CP QOL-Child
Social well-being and acceptance 0.91 0.87
Feelings about functioning 0.90 0.87
Participation and physical health 0.92 0.90
Emotional well-being 0.85 0.85
Access to services 0.80 n ⁄ a
Pain and feeling about disability 0.74 0.80
Family health 0.77 n ⁄ a

CHQ
Physical functioning 0.91 n ⁄ a
Role ⁄ social limitations
– emotional ⁄ behavioural

0.31 n ⁄ a

Role ⁄ social limitations
– physical

0.18 n ⁄ a

Bodily pain 0.35 n ⁄ a
Behaviour 0.72 n ⁄ a
Mental health 0.66 n ⁄ a
Self-esteem 0.84 n ⁄ a
General health 0.96 n ⁄ a
Parent impact – emotional 0.68 n ⁄ a
Parent impact – time 0.69 n ⁄ a
Family activity 0.80 n ⁄ a
Family cohesion 0.47 n ⁄ a

KIDSCREEN-10
Summary score 0.86 0.65 Ta
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feelings about functioning was correlated with physical func-
tioning (r=0.42), and emotional well-being was correlated
with self-esteem (r=0.49). However, different domains were
also moderately correlated; for example, feelings about func-
tioning was moderately correlated with self-esteem (r=0.49)
and family activity (r=0.44). Correlations between CP QOL-
Child and KIDSCREEN-10 were good, ranging from 0.30
to 0.51; the only exception was pain and feelings about dis-
ability (r=)0.14). Correlations between the CHQ and KID-
SCREEN-10 were also good, ranging from 0.26 to 0.48;
the only exception was family cohesion (r=0.16). For child
self-reports, moderate correlations were observed between
KIDSCREEN-10 and all domains of the CP QOL-Child,
varying from 0.61 to 0.70 (social well-being and acceptance
r=0.68, functioning r=0.67, participation and physical health
r=0.70, emotional well-being and self-esteem r=0.68, pain
and feeling about disability r=)0.61).

Parent-proxy and child self-report scores for the CP QOL-
Child and KIDSCREEN-10 are provided in Table IV. ICCs
for parent and child reports were moderate for all domains of
the CP QOL-Child (social well-being ICC=0.66, functioning
ICC=0.76, participation and physical health ICC=0.66, emo-
tional well-being ICC=0.75 and pain and impact of disability
ICC=0.52), and slightly lower for parent and child reports of
KIDSCREEN-10 (ICC=0.45).

Missing values
For parent-proxy reports, very few of the domains on any
instrument had missing data (Tables SII and SIII, supporting
information published online): 0.5% of data were missing for
the pain and feelings about disability domain of the CP QOL-
Child, and 0.5 to 4.4% of data were missing on six domains of
the CHQ. There were no missing values for KIDSCREEN-
10 or for the child self-reported data.

Floor and ceiling effects
For parent-proxy reports, floor effects were observed for only
one CP QOL-Child domain (pain and feelings about disabil-
ity, 1%) and for all domains of the CHQ except general health
(0.5–25%, see Table SII online). The largest floor effects were
for the physical functioning domain, which is composed of
items such as ‘during the past 4 weeks, has your child been
limited in doing things that take a lot of energy such as playing
soccer, or limited in bending, lifting, or stooping?’ The great-
est floor effects were evident for children with GMFCS level
V, particularly in the domains of physical functioning, parent
impact – time, and role ⁄ social limitations – physical. No floor
effects were observed for KIDSCREEN-10. For child self-
reports, no floor effects were apparent in the CP QOL-Child
(1.0%, see Table SIII online).

For parent-proxy reports, weak ceiling effects were observed
for four of the seven CP QOL-Child domains (2.0–4.9%),
and weak to strong ceiling effects were observed for all of the
12 CHQ domains (2.9–62.9%, see Table SII online). No clear
pattern of ceiling effects was seen in terms of GMFCS levels.
No ceiling effects were observed for KIDSCREEN-10. For
child self-reports, ceiling effects were observed for the CP
QOL-Child domains of emotional well-being (12%), social
well-being and acceptance (6.0%), participation and physical
health (6%), and feelings about functioning (2.0%, see
Table SIII online). No ceiling effects were observed for KID-
SCREEN-10.

DISCUSSION
The results of this study provide important information about
the conceptual differences, reliability and validity of three
instruments used to measure the QOL of children with CP.
With respect to internal consistency, and floor and ceiling
effects, the CHQ, although it is clearly the most commonly
used instrument,7–12 did not perform psychometrically as well
as KIDSCREEN-10 (which had no ceiling effects) or CP
QOL-Child. Although large numbers of floor and ceiling
effects may indicate that an instrument is not sensitive enough
to accurately capture the QOL of children with CP, floor and
ceiling effects are complex and may be attributed to deficien-
cies in the wording of the items or the response options, or
they may actually reflect an optimal state.

The results highlight that the three instruments are
designed to measure three different constructs (refer to
Table SI online): condition-specific QOL for children with
CP, generic HRQOL for healthy and chronically ill children,
and a generic measure of functional health and well-being.
Nonetheless, some of the domains are similar, such as role ⁄
social limitations – emotional ⁄ behavioural (CHQ) and emo-
tional well-being (CP QOL-Child), and bodily pain (CHQ)
and pain and feelings about disability (CP QOL-Child). Fur-
thermore, moderate correlations among many of the domains
were found for parent-proxy report (r=0.40–0.53) and child
self-report (r=0.61–0.71). The moderate correlations between
the instruments do not provide insight into which instrument
is superior but do provide some support for the validity of the
domains.

Table IV: Parent- and child-reported scores on the Cerebral Palsy Quality
of Life Questionnaire for Children (CP QOL-Child) and a European generic
health-related quality of life questionnaire (10-domain version; KID-
SCREEN-10)

Domain

Parent proxy
(n=204)
Mean (SD)

Child
self-report
(n=54)
Mean (SD)

CP QOL-Child
Social well-being and acceptance 78.09 (12.18) 81.26 (12.71)
Feelings about functioning 63.50 (15.88) 73.45 (17.25)
Participation and physical health 59.92 (16.61) 72.32 (18.21)
Emotional well-being 77.11 (13.40) 83.38 (15.77)
Access to servicesa 66.67 (18.68)
Pain and feeling about disabilityb 33.18 (17.94) 33.28 (21.66)
Family healtha 60.73 (18.24)

KIDSCREEN-10 56.63 (10.98) 63.01 (12.41)

aChildren do not complete the CP QOL-Child domains of access to
services and family Health. bThe CP QOL-Child domain of pain and
feeling about disability scores increase with increasing levels of pain
and discomfort.
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It is important for researchers and clinicians to understand
the original purpose of QOL instruments, because this may
influence the direction and focus of the domains and items.
For example, items in the CHQ are focused on whether the
child is limited in aspects of his or her life, whereas items in
the CP QOL-Child are focused on how the child feels about
aspects of his or her life. Given that KIDSCREEN-10 is a
generic HRQOL instrument and CP QOL-Child is a condi-
tion-specific QOL instrument, the choice between these two
instruments depends on the research question. If a researcher
is interested in comparing the QOL of children with CP with
that of children with other conditions, KIDSCREEN-10 is
suitable. If a researcher is interested in examining the effective-
ness of an intervention or gaining insight into the issues that
children with CP face, the CP QOL-Child may be better sui-
ted. However, it may be limiting to base a decision on the con-
struct that the instrument purports to measure, given the
overlap among the domains.

The performance of the instruments varied by reporter. The
correlations between CP QOL-Child and KIDSCREEN-10
were higher for child self-report than for parent-proxy report.
Furthermore, there were considerably fewer floor and ceiling
effects for child self-report than for parent-proxy reported
data. These differences, although clearly limited by a small
sample size for child self-reports, may be attributed to the con-
text, experience, and expectations of the reporters.

This study did not measure test–retest reliability, but this
should be examined in further studies, because one of the most
pressing information needs is an understanding of the instru-
ments’ sensitivity to change. Sensitivity to change is necessary
if instruments are to be used with confidence to assess the
effectiveness of interventions.27 This is particularly important
given that researchers have suggested that children with
chronic conditions adapt to their current state.28

Limitations
This study has some limitations. First, this study used KID-
SCREEN-10, which produces only one summary score.
Although the 10-item measure was derived from the 27-item
measure (which has five domains), the results of this study
might have been different if the 27-item or the 52-item (10-
domain) version had been used; however, the KIDSCREEN-

10 is a valid generic HRQOL instrument. Second, the sample
included in this study was used to develop and validate the CP
QOL-Child. Items of the CP QOL-Child that had large
numbers of missing values were deleted, in order to develop
an instrument that is applicable to children across the spec-
trum of functioning, and thus the missing values are lower
than for other instruments. Third, the size of the sample of
self-report data was limited, because children were required to
be between the ages of 9 and 12 years and to be able to under-
stand and respond to the questions. Fourth, the GMFCS was
used to classify children with CP, but, because of ethical con-
siderations, we obtained only basic details from the Victoria
Cerebral Palsy Register, which did not contain information on
motor types or typology.

CONCLUSION
This study contributes to our understanding about how the
CP QOL-Child and KIDSCREEN-10 perform when com-
pleted by children with CP and by their parents. The results
provide useful information about some aspects of the concep-
tual differences and psychometric properties, and highlight
the need for further research to investigate sensitivity to
change.

SUPPORTING INFORMATION
Additional supporting information may be found in the online version

of this article:

Table SI: Comparison of instruments used to measure the quality of

life (QOL) of children with cerebral palsy (CP).

Table SII: Floor and ceiling effects on the Cerebral Palsy Quality of

Life Questionnaire for Children (CP QOL-Child), Child Health

Questionnaire (CHQ), and a European generic health-related quality

of life questionnaire (10-domain version; KIDSCREEN-10): parent-

proxy reports.

Table SIII: Floor and ceiling effects on the Cerebral Palsy Quality of

Life Questionnaire for Children (CP QOL-Child) and a European

generic health-related quality of life questionnaire (10-domain ver-

sion; KIDSCREEN-10): child self-reports.

Please note: Wiley-Blackwell are not responsible for the content or

functionality of any supporting materials supplied by the authors. Any

queries (other than missing material) should be directed to the corre-

sponding author for the article.

REFERENCES

1. Blair E, Watson L, Badawi N, Stanley FJ. Life expectancy

among people with cerebral palsy in Western Australia. Dev

Med Child Neurol 2001; 43: 508–15.

2. Rosenbaum P, Paneth N, Leviton A, Goldstein M, Bax M. A

report: the definition and classification of cerebral palsy April

2006. Dev Med Child Neurol 2007; 49:(S 109) 8–14.

3. Bjornson KF, McLaughlin J. The measurement of health-

related quality of life (HRQL) in children with cerebral

palsy. Eur J Neurol 2001; 8:(Suppl. 5) 183–93.

4. Waters E, Maher E, Salmon L, Reddihough D, Boyd R.

Development of a condition-specific measure of quality of

life for children with cerebral palsy: empirical thematic data

reported by parents and children. Child Care Health Dev

2005; 31: 127–35.

5. Davis E, Waters E, Mackinnon A, et al. Paediatric quality of

life instruments: a review of the impact of the conceptual

framework on outcomes. Dev Med Child Neurol 2006; 48:

311–18.

6. Waters E, Davis E, Mackinnon A, et al. Psychometric prop-

erties of the quality of life questionnaire for children with

CP. Dev Med Child Neurol 2007; 49: 49–55.

7. McCarthy ML, Silberstein CE, Atkins EA, Harryman SE,

Sponseller PD, Hadley-Miller NA. Comparing reliability

and validity of pediatric instruments for measuring health

and well-being of children with spastic cerebral palsy. Dev

Med Child Neurol 2002; 44: 468–76.

8. Morales Nde M, Silva CHM, Frontarolli AC, et al. Psycho-

metric properties of the initial Brazilian version of the CHQ-

PF50 applied to the caregivers of children and adolescents

with cerebral palsy. Qual Life Res 2007; 16: 437–44.

9. Vargus-Adams J. Longitudinal use of the Child Health Ques-

tionnaire in childhood cerebral palsy. Dev Med Child Neurol

2006; 48: 343–47.

10. Wake M, Salmon L, Reddihough D. Health status of Austra-

lian children with mild to severe cerebral palsy: cross-sec-

tional survey using the Child Health Questionnaire. Dev Med

Child Neurol 2003; 45: 194–99.

Comparing Three Quality of Life Instruments Elise Davis et al. 179



11. Liptak GS, O’Donnell M, Conaway M, et al. Health status

of children with moderate to severe cerebral palsy. Dev Med

Child Neurol 2001; 43: 364–70.

12. Schneider JW, Gurucharri LM, Gutierrez AL, Gaebler-

Spira DJ. Health-related quality of life and functional out-

come measures for children with cerebral palsy. Dev Med

Child Neurol 2001; 43: 601–08.

13. Ravens-Sieberer U, Gosch A, Rajmil L, et al. KID-

SCREEN-52 quality-of-life measure for children and adoles-

cents. Expert Rev Pharmacoecon Outcomes Res 2005; 5: 353–

64.

14. Varni JW, Burwinkle TM, Berrin SJ, et al. The PedsQL in

pediatric cerebral palsy: reliability, validity, and sensitivity of

the Generic Core Scales and Cerebral Palsy Module. Dev

Med Child Neurol 2006; 48: 442–49.

15. Narayanan U, Fehlings D, Weir S, Knight S, Kiran S,

Campbell K. Initial development and validation of the Care-

giver Priorities and Child Health Index of Life with Disabili-

ties (CPCHILD). Dev Med Child Neurol 2006; 48: 804–12.

16. Mackie PC, Jessen EC, Jarvis SN. Creating a measure of

childhood disability: statistical methodology. Public Health

2002; 116: 95–101.

17. Daltroy LH, Liang MH, Fossel AH, Goldberg MJ. The PO-

SNA pediatric musculoskeletal functional health question-

naire: report on reliability, validity and sensitivity to change.

J Pediatr Orthop 1998; 18: 561–71.

18. Berg M, Jahnsen R, Frøslie KF, Hussain A. Reliability of the

Pediatric Evaluation of Disability Inventory (PEDI). Phys Oc-

cup Ther Pediatr 2004; 24: 61–77.

19. Dickinson HO, Parkinson KN, Ravens-Sieberer U, et al.

Self-reported quality of life of 8-12-year-old children with

cerebral palsy: a cross-sectional European study. Lancet 2007;

369: 2171–78.

20. Waters E, Salmon L, Wake M, Hesketh K, Wright M. The

Child Health Questionnaire in Australia: reliability, validity

and population means. Aust N Z J Public Health 2000; 24:

207–10.

21. McCullough N, Parkes J. Use of the child health question-

naire in children with cerebral palsy: a systematic review and

evaluation of the psychometric properties. J Pediatr Psychol

2008; 33: 80–90.

22. Palisano R, Rosenbaum P, Walter S, Russell D, Wood E,

Galuppi B. Development and reliability of a system to classify

gross motor function in children with cerebral palsy. Dev

Med Child Neurol 1997; 39: 214–23.

23. Morris C, Galuppi BE, Rosenbaum PL. Reliability of family

report for the Gross Motor Function Classification System.

Dev Med Child Neurol 2004; 46: 455–60.

24. Hinkle DE, Wiersma W, Jurs SG. Applied Statistics for the

Behavioral Sciences, 5th edn. Boston, MA, USA: Houghton

Mifflin College Division, 1998.

25. Tabachnik BG, Fidell LS. Using Multivariate Statistics, 3rd

edn. New York, NY, USA: HarperCollins, 1997.

26. Howard J, Soo B, Graham HK, et al. Cerebral palsy in Victo-

ria: motor types, topography and gross motor function. J Pae-

diatr Child Health 2005; 41: 479–83.

27. Vermeersch DA, Lambert MJ, Burlingame GM. Outcome

Questionnaire: item sensitivity to change. J Pers Assess 2000;

74: 242–61.

28. Vitale MG, Levy DE, Moskowitz AJ, et al. Capturing quality

of life in pediatric orthopaedics: two recent measures com-

pared. J Pediatr Orthop 2001; 21: 629–35.

180 Developmental Medicine & Child Neurology 2010, 52: 174–180



Copyright of Developmental Medicine & Child Neurology is the property of Blackwell Publishing Limited and

its content may not be copied or emailed to multiple sites or posted to a listserv without the copyright holder's

express written permission. However, users may print, download, or email articles for individual use.


