
task (Eisen, Ware, Donald, & Brook, 1979; Koopman
et al., 1997; Landgraf, Abetz, & Ware, 1996; Linds-
trom & Eriksson, 1993; Nelson, Wasson, Johnson, &
Hays, 1996; Spencer & Coe, 1996; Stein & Jessop,
1990; Vogels et al., 1998). The user must decide
whether to use a general or condition-specific mea-
sure or a combination of the two. Ideally, one must
find a measure with appropriate content and sound
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Objective: To improve the ability to describe and compare child health within and between countries, using

standardized multidimensional child health measures.

Methods: Data on population-specific psychometrics, the measurement structure, and norms are a vital pre-

requisite. These properties for the Child Health Questionnaire (CHQ) were examined for an Australian popu-

lation and compared with the originating U.S. data. The CHQ 50-item parent-report was completed by

5,414 parents of children aged 5–18 years. Multi-item/multi-trait analysis tested convergent and discrimina-

tory validity. Construct validity, test-retest reliability, comparative population mean scale scores, and the

summary score factor structure were examined.

Results: Item and scale internal consistency and item discriminant validity results were good to excellent,

and construct (concurrent) validity was supported. Australian children had higher scores than U.S. children

except for Family Activities and Physical Functioning. The factor structure of the two summary scores for

American children was not replicated in the normative sample but held for a subsample of children with

one or more health conditions.

Conclusions: The CHQ PF50 performed well in Australia at item and scale level. However, the physical and

psychosocial summary scores are not supported for population-level analyses but may be of value for sub-

groups of children with health problems.
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psychometric properties. The instrument of choice
needs to be practical, reliable, valid, discriminative
or sensitive to change, and, preferably, have norma-
tive data available for the country in which it will
be used (Jenkinson, 1998).

The Child Health Questionnaire (CHQ; Landgraf
et al., 1996) is a multidimensional generic health sta-
tus questionnaire developed for clinicians and re-
searchers interested in measuring children’s func-
tional health and well-being. It is available as a
parent/proxy report for children aged 5–18 years
(the 50-item CHQ PF50, which is the focus of this
article, and the short form 28-item CHQ PF28) and
as a corresponding self-report for adolescents. The
CHQ PF50 includes 13 single and multi-item scales
that tap concepts contributing to overall function-
ing and well-being for children in the context of
their family and social environments. One of the
purported advantages of the CHQ PF50 is the avail-
ability of two summary scores (psychosocial and
physical), which may be used in the evaluation of
outcomes when information at the scale level is not
practical. The existing literature, primarily pub-
lished by the developer, supports the validity of the
CHQ in assessing the overall burden imposed by
health problems on functional health and well-
being of children, and U.S. population norms are
available (Landgraf et al., 1996).

Over the past 2 years we have adapted and eval-
uated the CHQ PF50 for the Australian population
in preparation for its wider application in Australian
hospital, outpatient, and primary care settings. The
first stage included examination of face validity and
linguistic comprehensibility using structured parent
interviews and Australian forward and backward
translation, followed by the preliminary study of
psychometrics and procedural methodologies in a
school-based study (Waters, Wright, Wake, Land-
graf, & Salmon, 1999). The second stage aimed to
comprehensively evaluate the psychometrics of the
CHQ and collect normative data.

Summaries of item internal reliability, item dis-
criminant validity, and scale internal consistency
are currently being published with norms by age,
gender, parental socioeconomic status, and mea-
sures of construct validity (Waters, Salmon, Wake,
Hesketh, & Wright, 2000). The goals of this study
were to compare U.S. and Australian results to assess
whether the instrument performance is repeated in
Australia. We aimed to (1) extend the psychometric
evaluation to include specific results of item inter-
nal consistency reliability and discriminant validity,

scale internal consistency; criterion validity; test-
retest reliability at 2 weeks and 6–8 weeks; (2) calcu-
late and compare CHQ PF50 data at the scale level
to assess any significant differences; and (3) analyze
and compare the CHQ PF50 factor structure at the
item, scale, and summary score level.

Method

Sample

Australian Sample. Australian normative data were
drawn from data collected by the Health of Young
Victorians Study (HOYVS), a school-based epidemi-
ological study of the health and well-being of chil-
dren ages 5–18 years conducted between July and
November 1997 across Victoria (a state of Australia
with a population of 4,689,800 [1998] and an an-
nual birth cohort of 61,143 [1996]). Ethics approval
was obtained from the Royal Children’s Hospital
Ethics in Human Research Committee. A stratified
two-stage sample design was employed to sample
children representative of the population by age
and school education sector (state government,
Catholic, and independent). Only schools with to-
tal student enrollments over 100 (Australian Bureau
of Statistics [ABS], 1996) were included in the sam-
pling. At the second stage, one intact class at each
year level was randomly selected, unless a school
had less than 30 students in each year band (ap-
proximating a total enrollment of less than 240 pri-
mary or 210 secondary students), in which case the
entire school population was sampled. Participants
were parents/proxy respondents of children aged
5–18 years who consented by returning the ques-
tionnaire. Information to parents and the question-
naire were written in English of grade 6 equivalent.
In total, 7,533 questionnaires were sent home via
the selected child. The representativeness of the
sample was assessed by comparing proportions of
key characteristics with population data (ABS, 1998)
and schools census data (ABS, 1997).

U.S. Sample. The U.S. normative data were col-
lected between October and December 1994 as part
of the cross-sectional National Survey of Functional
Health Status, a cross-sectional survey that included
the CHQ. Respondents were drawn from partici-
pants in the 1989 and 1990 General Social Survey,
which has surveyed the noninstitutionalized adult
U.S. population annually over the last 20 years. Of
the 2,243 households to be surveyed, 632 included
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item is scored on a continuum of 0–5. The multi-
item scales, with the exception of the Family Activi-
ties scale, are used to calculate the Psychosocial and
Physical summary scores. All questions are based on
a retrospective recall of health status over the pre-
ceding 4 weeks except for Change in Health, which
assesses changes in health over the previous year.
The Australian translation and adaptation process
resulted in minor wording changes in relation to
common children’s activities (available from the au-
thors on request).

Statistical Analysis

Multi-trait analysis was used to test the hypothe-
sized item groupings for the CHQ scales by exam-
ining internal consistency reliability of the items
(Landgraf et al., 1998). The Revised Multi-trait Anal-
ysis Program (MAP-R) derived from ANLITH (Anal-
ysis of Item-test Homogeneity Program) (Hayashi &
Hays, 1987) was used to test item internal consis-
tency, item discriminant validity, and scale level in-
ternal consistency reliability. Internal consistency
and principal components factor analysis were de-
rived from MAP-R, SPSS (SPSS Inc, 1989–1995) and
STATA (StataCorp, 1997).

Internal Consistency Reliability. Item internal con-
sistency was used to test the assumption that the
item is linearly related to the underlying concept
being measured. Pearson correlations between
items and scales (correcting for overlap) and be-
tween item means and standard deviations were
calculated. Item internal consistency is considered
satisfactory if the Pearson correlation between an
item and its hypothesized scale is greater than 0.4.

Scale internal consistency was assessed using
Cronbach’s alpha coefficient (�), which is based on
the number of items in a scale and the item homo-
geneity. It has a correlation of 0–1 with higher val-
ues indicating a closer correlation, thus suggesting
that the scale is assessing a single domain within
the questionnaire. Coefficients above 0.7 and less
than 0.9 are recommended (Carmines & Zeller,
1979; Nunnally, 1978; Streiner & Norman, 1995).
Using SPSS, we calculated reliability at scale level
using the alpha “if item deleted” option.

Item Discriminant Validity. Item discriminant va-
lidity assesses the “success” of an item to correlate
more strongly with its hypothesized scale than with
any other scale within the questionnaire. Success
rates are determined using percentage of success;
that is, to obtain a high success rate (closer to 100%)

families with children. Of these, 572 (91%) were lo-
cated and mailed the CHQ. For families with more
than one child, parents (one respondent) were
asked to respond for the child with the most recent
birthday. Sociodemographic characteristics (age,
sex, ethnicity) of the sample from which the norm-
ative sample was drawn were compared to those of
the U.S. general population reported by the Na-
tional Center for Health Statistics and support the
representativeness of the sample used to obtain U.S.
normative data (Landgraf et al., 1996).

Sample Size and Power Calculations

The U.S. CHQ manual (Landgraf et al., 1996) rec-
ommends sample sizes necessary to detect small to
large group differences in mean CHQ PF50 scale
and summary scores. These sample sizes were calcu-
lated using variance estimates from the general U.S.
normative sample and the six clinical samples (total
sample size � 954). All sample sizes were calculated
assuming a nondirectional hypothesis (two-tailed
distribution) with a “false rejection rate of 5% and
with a statistical power of 80%.” Five-point differ-
ences have been published to be useful for clinical
and social differences. Based on this criteria, the
Australian normative study aimed to sample 7,500
parents, which, with a response rate of approxi-
mately 70% (considered as the likely response from
a school-based sample), would achieve approxi-
mately 400 questionnaires per year of age. Sample
sizes necessary to detect a 5-point difference range
from 119 (Mental Health) to 294 (Parental Impact-
Emotional) (Landgraf et al., 1996).

Outcome Measures

Parents completed the 11-page, double-sided writ-
ten questionnaire that included the Aust CHQ PF50
(Authorized Australian Adaptation). The CHQ PF50
consists of 13 health concepts including 11 multi-
item and 2 single-item scales. Scales measure Physi-
cal Functioning, Role/Social-Emotional/Behavioral,
Role/Social-Physical, Bodily Pain, Behavior, Mental
Health, Self-Esteem, General Health, Parental
Impact-Time, Parental Impact-Emotional, Family
Activities, Family Cohesion, and Change in Health
(for number of items per scale see tables). For each
scale, except Change in Health, item responses are
scored, summed, and transformed to a scale from 0
(worst possible health state measured by the CHQ)
to 100 (best possible health). The Change in Health
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the item-scale correlations must be � 2 standard er-
rors with their hypothesized scale than with other
scales (Howard & Forehand, 1962). It is a confirma-
tory analysis of the factor structure of items within
the scales of a questionnaire. For this study, item
discriminant validity was measured by assessing (1)
the percentage of item-scale correlations with at
least 2 standard errors greater than the correlation
of the item to other scales and (2) the percentage of
item scale correlations greater than the correlation
of the item to other scales, but not necessarily by 2
standard errors. The Steiger’s t test statistic for de-
pendent correlations was used with 95% confidence
intervals, equivalent to 2 standard errors, of the cor-
relation coefficient. Item discriminant validity does
not directly support the overall ability of an instru-
ment to distinguish or discriminate across condi-
tions but provides evidence of the conceptual logic
for placing an item within a particular scale relative
to other scales within the instrument.

Content Validity. Concurrent validity of the
scales did not involve the use of gold standard in-
struments or diagnostic criteria against which to
verify each childhood condition due to question-
naire length and the absence of a gold standard in-
strument for many of the health domains included
in the CHQ. However, we attempted to examine it
with a separate health condition question in the
HOYV questionnaire: “Does your child have any of
the following conditions?” The prevalence of com-
mon childhood conditions in the sample based on
this question was similar to current population esti-
mates (Victorian Department Human Services,
1998) and provided some validation for this ques-
tion. Children were divided into those whose par-
ents reported a condition versus those without a
condition. Although this is conventionally used to
assess concurrent validity, it remains contentious
not only because it is reported by parents usually in
response to diagnosis from a health professional but
also because of the assumption that a diagnosis or
presence of a condition is expected to result in
poorer health and well-being on the CHQ, which
may not necessarily be demonstrated.

Concurrent Validity

Concurrent validity is assessed by examining the re-
lationship between scores on test/questionnaire
and “criterion” scores. We tested this for the CHQ
by correlating scores on certain scales of the CHQ

with reported health conditions of a similar nature
and, for example, would expect scores on the be-
havior scale to be correlated with reports of
behavior-related health conditions (behavior prob-
lems, anxiety, depression, and sleep disturbance).
For this study, we assessed the concurrent validity
of the CHQ by examining the relationships be-
tween mental health scale scores and reporting of
behavior problems and depression and between the
behavior scale and a factored/latent variable com-
bining children with reported behavior problems,
anxiety, depression, or sleep disturbance.

Test-Retest Reliability

Test-retest data are not available for the CHQ in the
United States. Test-retest reliability for the Austra-
lian data was examined using data from samples
collected at 2 weeks and 6–8weeks after the initial
collection, with two schools in each sample. Identi-
cal questionnaire administration methods were
used; parents completed a second CHQ PF50 and
were asked to report on any major events/happen-
ings that may have affected their child’s health and
well-being that had occurred since completing the
first questionnaire. Results were calculated sepa-
rately for children who were reported to have expe-
rienced an event from those who did not; data were
examined for those persons who completed the
questionnaire at both time points.

Intra-class correlations (ICC) and Spearman cor-
relations were used to examine differences in scale
scores between first and second administration of
the questionnaire. An ICC of 0.8 or greater indicates
a highly reliable scale (Streiner & Norman, 1995);
however, low test-retest correlations may reflect ac-
tual change and not necessarily indicate that the in-
strument has poor reliability (Bowling, 1997). At 2
weeks an overlap period exists between the first and
second administrations due to the retrospective 4-
week recall, while at 6–8 weeks there is a clear 2–4-
week interval in which change may have occurred
that is not confounded by the retrospective recall
period.

Comparison of U.S. and Australian
Normative Data

Mean scales scores between U.S. and Australian
children were compared using t tests with values of
p � .05 considered statistically significant.
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communication, Jeanne Landgraf) and compared
with results from the current study. In addition, the
U.S. factor score coefficient matrix was compared to
a number of subsamples from the Australian sample
including children with or without illnesses. This
analysis was carried out to identify whether the fac-
tor score coefficient matrix could be replicated in
children with health conditions, akin to the aims of
the U.S. developers.

Results

Sample characteristics for each country are shown in
Table I. In Australia, 5,414 parents responded (72%).
The achieved sample mirrored Victorian Census data
(ABS, 1998) for children by age distribution, gender,
ethnicity (parental country of birth), and proportion
of indigenous persons (Australian Aboriginal and
Torres Strait Islanders). Ninety-eight percent (97.6%)
were biological parents with step-parents, guard-
ians/foster parents, adoptive parents, and others
constituting 0.4%, 0.4%, 0.3%, and 0.8%, respec-
tively. One percent (1.3%) (194) were excluded from
psychometric analyses of the individual scales be-
cause �50% of the data for that scale was missing.
In the United States, 420 families responded to the
request for participation (73%), but 29 were elimi-

Factor Analysis and Summary Score
Coefficients

We used exploratory factor analysis to evaluate and
confirm the item-scale and scale-summary score fac-
tor structure of the CHQ, to assess whether the
items and scales systematically grouped into their
hypothesized scales and summary scores, respec-
tively. Two random subsamples were separately
drawn, each accounting for approximately 50% of
the cases in the complete dataset. Principal compo-
nents factor analysis with Varimax rotation was
used to assess the scale-summary score factor struc-
ture for each subsample. Results were used to cross
validate the factor structure for the complete dataset.
Coefficients derived from the factor score coefficient
matrix, obtained from the scale-summary factor
analysis, were used to calculate the CHQ summary
scores and subsequently compared to U.S. data.

At the scale level, the Australian factor score co-
efficient matrix was compared with the U.S. factor
score coefficient matrix published in the CHQ man-
ual (Landgraf et al., 1996). This matrix combines
the U.S. normative data with data derived from chil-
dren in clinics, thus precluding comparison of fac-
tor score coefficients between the two normative
samples. The rotated factor matrix for the U.S. pop-
ulation sample was subsequently located (personal
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Table I. Characteristics of U.S. and Australian Normative Samples

Australia United States
Sample details/
characteristics Method M (SD) Range Male Female Method M (SD) Range Male Female

Sampling method Two-stage Two-stage

stratified stratified

random sample random sample

(child school (statistical area;

and class) of race and

children (one income) of

parent families (with

respondent) children) (one

parent

respondent)

Achieved sample 5,414 380

Response rate, % 72 68

Age, in years

Parents 40.33 (5.94) 18.89–72.01 40 (7.14) 12–60

Children 11.58 (3.52) 5.03–18.94 11.5 (3.66) 5–18

Gender (%)

Parents 14 85.5 35.2 64.8

Children 50.4 49.6 54.5 45.5

J. Landgraf reports that one “parent” aged 12 years was a sibling of the respective child.



nated because there were no children aged between
5 and 18 years, resulting in a sample of 391 (68%
response of located families).

Item and Scale Internal Consistency
Reliability

In Australia, the CHQ PF50 demonstrated very good
internal consistency across the majority of items
and scales (Table II), with the vast majority ex-
ceeding the scaling criteria. Only six items had
item-scale internal consistency values lower than
0.4, and two scales had � coefficients less than 0.7
(General Health, � � 0.60 and Parental Impact-
Emotional, � � 0.68). Alpha coefficients changed
marginally across the 2-year age groups. The lowest
� was observed on the General Health scale. Its low-

est value was for children 13–15 years (� � 0.57) and
highest value for children 8–10 years (� � 0.64); with
values varying between 0.0–0.07 between each scale.
The alpha coefficients differed �0.06 between Aus-
tralian and U.S. data for all scales. Scale reliability
increased marginally (� � 0.07) in five of the eleven
multi-item scales if the poorest item was deleted/
omitted from the scale (observed for Behavior,
Mental Health, General Health, Parental Impact-
Emotional, Parental Impact-Time).

Item Discriminant Validity

The scaling results for the tests of item discriminant
validity are shown in Table II. Overall success rates
were very high, with perfect results attained for
eight of the eleven multi-item scales. Mental
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Table II. Summary of CHQ Item and Scale Internal Consistency, Item Discriminant Validity of CHQ PF50 in Australian Population
Sample (n � 5,223) and U.S. sample (n � 380)

Aust total US total
time-scale item-scale
correlation correlation

Aust % � Aust %� higher higher
(discriminant (discriminant with own with own

Multi-item scales k Aust r U.S. r Aust � U.S. � validity) validity) scale: % scale: %

Physical 6 0.67–0.84 0.76–0.89 0.91 0.94 100 .0 100 100

functioning (PF)

Role/social- 3 0.82–0.85 0.69–0.81 0.92 0.88 100 .0 100 100

behavior (REB)

Role/social- 2 0.87 0.85 0.93 0.92 100 .0 100 100

physical (RP)

Bodily pain (BP) 2 0.78 0.80 0.88 0.89 100 .0 100 100

Behavior (BE) 6 0.35–0.64; 0.36–0.67 0.80 0.81 100 .0 100 99

(1 k � 0.35, 5 (1 k � 0.36, 5

k � 0.57) k � 0.55)

Mental health 5 0.24–0.59 0.31–0.59 0.71 0.75 90.9 3.6 94.5 91

(MH) (1 k � 0.24, 4 (1 k � 0.31, 4

k � 0.46) k � 0.51)

Self-esteem (SE) 6 0.53–0.73 0.50–0.75 0.83 0.84 100 .0 100 100

General health 6 0.19–0.50; 0.25–0.55 0.60 0.66 100 .0 100 100

(GH) (1 k � 0.19, 3 (1 k � 0.25, 2

k � 0.38, 2 k � 0.37, 3

k � 0.50) k � 0.47)

Parental impact- 3 0.40–0.58; 0.42–0.59 0.68 0.70 90.9 6.1 93.9 82

emotional (PE) (1 k � 0.40, 2

k � 0.53)

Parental impact- 3 0.50–0.66 0.56–0.71 0.75 0.80 93.9 .0 97 97

time (PT)

Family activities 6 0.62–0.72 0.78–0.86 0.87 0.93 100 .0 100 100

(FA)

Total 48 NA NA NA NA 98.1 .8 98.9 NA

r � Pearson’s correlation of item-scale internal consistency, � � Cronbach’s alpha correlation of scale internal consistency reliability; scaling
% � � high item-scale correlations (2 SE), %� low item-scale correlations (2 SE); k � number of items; NA � not available.

The family cohesion and change in health scales have been omitted from this table because these tests are not applicable for single item scales.



Spearman Role/Social-Physical (0.42). Where chil-
dren were reported to have experienced an event,
only four scales had ICC correlations greater than
0.60 (Behavior, Bodily Pain, Family Activities, Family
Cohesion). Five scales had weak (ICC � 0.30: Phy-
sical Functioning, Role/Social-Physical, Parental
Impact-Time, Parental Impact-Emotional and Men-
tal Health) and in some cases, weak and negative
ICC correlations (Physical Functioning, Role/Social-
Physical, Role/Social-Emotional-Behavior).

Comparisons of Scale Scores With U.S. and
Australian Normative Samples

Mean scores and t tests between Australian and U.S.
normative samples and by gender are shown in
Table III. Statistically significant ( p � .05) differ-
ences were found on nine of the twelve single and
multi-item scales (Change in Health was excluded
from the analysis). Australian children had statisti-
cally significant higher scores (i.e., better health) on
all scales except for Physical Functioning, Bodily
Pain, and Family Activities, although these differ-
ences were lower than values considered to be so-
cially or clinically meaningful (�5 points) (Landgraf
et al., 1996). By gender, Australian boys had higher
levels of health reported especially for General
Health (�5 points), but poorer Physical Function-
ing (not statistically significant) and lower Family
Activities (t � �12.99). In contrast, no overall
trends by country were observed for girls, although
Australian girls scored 6 points higher on one scale
(Family Cohesion, t � 12.6).

Factor Analysis

The exploratory factor analysis at item level pro-
duced 11 factors, 8 of which were complete CHQ
PF50 scales in which the items systematically
grouped into their hypothesized scales (Physical
Functioning, Role/Social-Emotional/Behavior, Role/
Social-Physical, Bodily Pain, Mental Health, Paren-
tal Impact-Emotional, Parental Impact-Time, and
Family Activities). The remaining factors were con-
ceptually sound, with items measuring related con-
cepts grouping into separate factors. (The Behavior
scale was missing one item.)

Two-Factor Structure of Summary Scores

The two random sample factor analyses extracted
from the complete Australian data set produced

Health, Parental Impact-Emotional, and Parental
Impact-Time contained items that could, psycho-
metrically, locate within alternative scales. The low-
est success rate for both Australian and U.S. samples
was for Parental Impact-Time scale (82%, 93.9%).

Concurrent Validity

Statistically significant correlations were found be-
tween the Mental Health scale and anxiety prob-
lems (Pearson’s r � �.35, p � .00) and depression
(Pearson’s r � �.31, p � .00). The Behavior scale
also correlated significantly with a separate ques-
tion about behavioral problems (Pearson’s r � �.50,
p � .00), and with a factored composition of anxiety
problems, behavior problems, depression, and sleep
disturbance (Pearson’s r � �.40, p � .00). Similarly
significant correlations were found for physically re-
lated items (further data available from authors).

Test-Retest Reliability

For the 2-week test-retest reliability, 17/158 (10.76%)
of children in school 1 and 18/191 (9.42%) in school
2 were reported to have experienced a significant
event. For the 6–8-week test-retest reliability 22/113
(19.47%) of children in school 3 and 5/139 (3.6%)
in school 4 were reported to have experienced a sig-
nificant event. Schools 1 and 2 were combined for
analysis, as were data for schools 3 and 4.

Two-Week Test-Retest Reliability

Where children were not reported to have experi-
enced a significant event, test-retest reliability coef-
ficients for all scales were positive, moderately high,
and even (ICC range: 0.49–0.78; Spearman range:
0.54–0.73). Where children were reported to have
experienced a significant event, results were similar
though negative correlation values were found for
Physical Functioning and Role/Social-Physical (ICC
range: 0.08–0.77, Spearman range: 0.18–0.77).

Six–Eight-Week Test-Retest Reliability

The coefficient values were moderately high across
all scales for children who were not reported to
have experienced an event, with similar results to
the 2-week test-retest (ICC range: 0.47–0.82, Spear-
man range: 0.53–0.78, except for Physical Function-
ing (ICC: 0.05), and Role/Social-Physical (ICC: 0.08),
with Spearman Physical Functioning (0.29) and

Psychometrics and Structure: The CHQ PF50 in Australia 387



nearly identical factor structures. For the first ran-
dom sample selected, the total explained variance
was 39.81% for factor 1 and 15.24% for factor 2 (to-
tal 55.04% explained variance); for the second ran-
dom sample extracted, the explained variance for
factor 1 was 39.49% and 15.47% for factor 2 (total
54.96% explained variance). Table IV provides the
coefficients derived from the factor score coefficient
matrix for the Australian normative data and the
U.S. coefficients, which reveal stark differences. Fur-
ther, a reanalysis comparing the rotated factor ma-
trix for the U.S. normative data with the Australian
data revealed a similar factor structure (Table V).
Similarly, as expected, the scale-summary rotated
factor matrix for the U.S. data was replicated using
a subsample of the Australian data, selecting only
those children who had one or more parent-
reported health conditions, with the two factors ac-
counting for 52.0% of the total explained variance.

Discussion

This article is the first to publish a cross-country
comparison of the psychometric performance,
mean scale scores, and scale and scale-summary
score factor structure for the parent-reported CHQ
PF50, using a representative population sample. The
Australian study has used a large epidemiological
design and a representative population sample to
compare results with the much smaller U.S. norma-
tive sample and the published U.S. summary score
results.

Internal consistency reliability of items and

scales is generally high. Eight of the eleven multi-
item scales had higher correlation values for the
placement of their items in their original scale
rather than with any other scale, with higher values
than the United States.

We compared test-retest reliability of the CHQ
PF50 at two time intervals for children whose par-
ents reported whether a significant event had oc-
curred or not. Correlations were generally high
between baseline and both the 2- and 6-week re-
applications. However, for children who had experi-
enced a significant event, intra-class correlations
were particularly weak at 6 to 8 weeks, especially
for Physical Functioning, Role/Social-Physical, and
Bodily Pain. Changes in reliabilities could be attrib-
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Table III. CHQ Scale Mean Score Differences between Australia and U.S. Normative Data

Entire sample Males Females

Scale Australia US t test Australia US t test Australia US t test

PF 94.63 96.1 �7.11** 94.66 94.9 ns 94.6 97.9 �11.57**

REB 93.78 92.5 5.5** 93.13 91.4 4.98** 94.45 93.9 ns

RP 94.26 93.6 2.81** 94.43 92.5 5.92** 94.08 95.1 �3.02**

BP 81.7 82.44 2.92** 82.97 82.8 ns 81.9 80.3 4.36**

BE 77.38 75.6 8.59** 75.68 74.1 5.16** 79.13 77.5 5.96**

MH 80.13 78.5 9.73** 80.65 79.6 4.49** 79.6 77.1 10.37**

SE 79.98 79.8 ns 80.07 79.6 ns 79.9 79.9 ns

GH 76.93 73 18.06** 77.09 71.6 18.33** 76.75 74.7 6.51**

PE 80.67 80.3 ns 79.35 78 3.53** 82.04 82.9 �2.23*

PT 91.47 87.8 16.31** 90.58 85.8 14.32** 92.39 90.7 5.65**

FA 85.44 89.7 �18.74** 84.57 88.9 �12.99** 86.35 91 �15.18**

FC 76.35 72.3 14.45** 76.62 73.4 8.41** 76.07 70.9 12.6**

ns � p value not statistically significant to .05.
*p � .05.
**p � .01.

Table IV. Factor Score Coefficients of CHQ Scales for Two
Factors: Physical and Psychosocial Health

Australian norms U.S. norms (n � 380) �

(n � 5,223) clinics (n � 534)

Scale Physical Psychosocial Physical Psychosocial

PF 0.38775 �0.17568 0.37138 �.09243

REB 0.24749 0.00246 �0.00178 .21155

RP 0.38393 �0.15991 0.34493 �.06973

BP 0.10283 0.06160 0.27883 �.05514

BE �0.10526 0.32211 �0.12675 .27911

MH �0.07213 0.31115 �0.08263 .25335

SE �0.13685 0.32745 �0.09480 .24792

GH 0.10246 0.09340 0.29460 �.05547

PE 0.02490 0.25167 0.06063 .19823

PT 0.17454 0.08774 0.09113 .16944

U.S. data on summary scores only published as factor score coeffi-
cients. Only scales used to compute the summary scores in the
U.S. manual.

Family activities and family cohesion are not included.



Available instruments measuring aspects of func-
tional status, well-being, and quality of life such as
the FSIIR (Stein & Jessop, 1990) and the CHIP (Star-
field et al., 1995) were developed for different pur-
poses and aims, and the TACQOL (Vogels et al.,
1998) was not publicly available at commencement
of the study.

To stringently assess the criterion and construct
validity at the level of each scale for an instrument
such as the CHQ PF50, many additional measures
would have been required. In many of these con-
ceptual domains a gold standard measure does
not exist, or where available, would substantially
lengthen the questionnaire. Researchers who obtain
population samples of parents and children
through the school environment need to consider
the time required for completion of the instrument
and support for the process required of both school
staff and parents. Both of these are likely to influ-
ence the response rate and the reflection required
for completion of the measure. As these measures
review the parents’ perspective of their child’s
health over a 4-week period, a pediatric or general
clinical assessment would not be measuring similar
concepts and is therefore inappropriate for both the
time period and the content of the instrument.
Clinical studies that employ the CHQ in parallel
with clinical assessments are the appropriate study
design to evaluate its clinical validity.

Overall, Australian children scored more highly
on all but one scale than U.S. children. Unfortu-
nately in this analysis, we were unable to access raw
U.S. data to adjust for possible confounding vari-
ables such as socioeconomic status, age, or gender,

uted to familiarity, or resolution of responses to
items that have been confronted before. However,
they may also be attributable to a change in health
status either as a result of a true change in health or
from other significant events in a child’s life that
affect their functioning, health, or well-being.
The usefulness of test-retest reliability for instru-
ments that are measuring new and dynamic con-
cepts in a social and family context continues to
be debated.

Item discriminant validity testing adds support
to the existing structure, with excellent scaling suc-
cess rates showing that more than 98% of items cor-
relate more highly with their own scale than any
other. The results of the exploratory and forced 11-
factor analysis conceptually support the existing
scale structure of the CHQ PF50, although the psy-
chometric structure diverges for some items. Con-
tent validity assessment using a simple corrob-
orating question demonstrates strong correlations
between the scale domains and items aiming to tap
similar concepts.

As the field of research in health status and qual-
ity of life instruments grows, we need to continue
to critically analyze the construct and concurrent
validity of instruments with gold standard assess-
ments, where possible. This study had the advantage
of being large and representative in its sampling, en-
abling evaluation of age, gender, and demographic
effects. However, the administrative methodology
and the length of the survey instrument necessi-
tated difficult trade-off decisions between a larger
questionnaire that included additional assessments,
and efficiencies of data collection within schools.
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Table V. Varimax Rotated Factor Coefficients of CHQ Scales for Two Factors: Summaries of Physical and Psychosocial Health

Australian children with one or
Australian children (normative U.S. children more health conditions

sample) (n � 5,223) (normative sample) (n � 380) (n � 3,123)

Scale Physical Psychosocial Physical Psychosocial Physical Psychosocial

PF 0.85923 �0.02279 0.81461 �0.04278 .85563 .03397

REB 0.68406 0.29969 0.52555 0.51234 .47075 .50109

RP 0.86737 0.01591 0.79199 0.02677 .86303 .05730

BP 0.35592 0.29064 0.30261 0.23296 .53609 .13428

BE 0.09156 0.75872 0.22070 0.80432 .02581 .78644

MH 0.16978 0.76788 0.16102 0.75625 .14480 .77067

SE 0.01095 0.73597 0.16623 0.74989 .04117 .70183

GH 0.39256 0.37740 0.47327 0.36629 .45174 .30013

PE 0.36642 0.71962 0.37738 0.68985 .30569 .74980

PT 0.58423 0.44720 0.52572 0.54919 .46096 .58469

Similarity in scale loading on two-factor summary scores of physical and psychosocial health between Australian and U.S. normative data,
whereas factor structure for children with health conditions reflects U.S. published summary score factor structure.



and recognize that these may influence the differ-
ences in mean scale scores. This is, however, a com-
mon limitation of cross-country comparisons of
any subjective or objective data where local socio-
demographic conditions vary in their definition
and measurement.

The exploration of the factor structure for the
physical and psychosocial summary scores using
population normative data has stimulated further
discussion of country-specific weights and the ap-
propriateness of summary scores of scales for popu-
lation data. Initial investigation of the summary
scores in Australia was unable to replicate the factor
structure of the two summary scores using the pop-
ulation data. In particular, Role/Social-Emotional/
Behavioral and Parent Impact/Emotional did not sit
within the psychosocial summary score, differing
from the published U.S. CHQ summary score struc-
ture. These results also differ from those achieved
with the adult functional health status Short Form
36 (SF36), whose summary scores were derived from
the population sample (Ware & Sherbourne, 1992)
and confirmed in other countries such as the
United Kingdom and Australia. Upon further dis-
cussion with the developer of the CHQ, sufficient
variability in the scales to devise two factored sum-
mary scores on domains of physical and psychoso-
cial health was only achieved with the addition of
clinical sample data to the normative data in the
United States. In Australia, we subsequently reana-
lyzed the factor structure using only a subsample of
children who experienced one or more health prob-
lems. For this subgroup of children, the two-factor
structure mirrors the psychosocial and physical
summary scores of the United States.

These results present a quandary for the applica-
bility of the CHQ PF50 summary scores in Australia,
or any other country. Given that we have achieved
sufficient variability in one subgroup of our popula-
tion to be able to replicate the summary scores (i.e.,
children with a health problem), what meaning
does this have to their application? Our results do
not support the use of two summary scores of psy-
chosocial and physical health in a population
sample. With caution, we suggest that summary
scores may be relevant or useful for groups of chil-
dren with more severe illnesses or problems than
the normal population, where fewer than 13 scale
scores are more useful. We fully recommend that
the full range of scales be used for children in clini-
cal and population contexts to observe the impact
of a broader range of domains than the summaries

provide. However, the nature of clinical work in-
variably requires clinicians to employ briefer instru-
ments, and for this context it appears that the
summary scores are supported as a valid way of
summarizing the physical and psychosocial compo-
nents of health and well-being, thereby providing a
two-component summary of the 13 scales.

We have demonstrated that the CHQ PF50 ex-
ceeds standard criteria for the evaluation of psycho-
metrics with similar Australian results to those of
the United States. As such, it provides an excellent
example of a measure that retains its psychometric
characteristics within another country and can be
considered reliable and sound at the scale level.
Nonetheless, we believe that child health research-
ers using the CHQ (and other standardized instru-
ments) should be mindful of measurement and
interpretation pitfalls. For example, a population of
parents with predominantly healthy children, or
children with a particular diagnosis (for condition
specific measures), should be represented in the
conceptual development or early evaluation of an
instrument. Ideally, the instrument should be de-
veloped using the perspectives and research from
the population group in which it will be used. This
means that for a generic health status measure for
use in population and clinical applications, both
healthy children and those with common or preva-
lent conditions should be involved in the develop-
ment of concepts, appearance, review, and testing
prior to more widespread application.

Future research needs to consider the relative
value of summarizing children’s health into simple
scores that may not reflect the dynamic interplay
between illness, functioning, health and well-being,
and quality of life, but may suit the purposes of
clinical outcome evaluation.
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