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Abstract

The aim of this study was to assess prospectively changes in the health-related quality of life (HRQL) of
children and adolescents with diabetes, asthma or cystic fibrosis (CF). One hundred and twenty-two parents
of children aged 10-16 years with asthma, diabetes, or CF were recruited from specialist paediatric clinics.
Parents described their children’s HRQL using the Child Health Questionnaire (PF98) at baseline, 6, 12, 18
and 24 months post-baseline. They reported that the general health of children with CF was significantly
worse than that of children with asthma and diabetes at baseline. In other domains there were few dif-
ferences between the HRQL of children in the three groups. In several domains, the HRQL of children with
asthma or diabetes improved over the 2 years of the study. This improvement was less evident for children
with CF.
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disorders consumes a substantial proportion of the
budgets of paediatric health services.

Enabling children and adolescents with chronic
illness to achieve and maintain the same standards

Introduction

With the decline in the prevalence of acute child-
hood illnesses, treatment and management of

chronic conditions is now a major proportion of
the work of paediatric clinical practice [1]. Asthma
and diabetes are the most common chronic disor-
ders affecting children while cystic fibrosis (CF) is
the most common life threatening autosomal
recessive disorder [2]. The common feature of these
conditions is that they persist over many years and
have the potential to impose a substantial personal
and financial burden on children and parents. In
the absence of curative treatment, the cost of
providing supportive care for children with these

of health as other children in the community has
long been a goal of paediatric services. To achieve
this it is necessary to monitor and support the
physical, psychological and social functioning of
children with chronic illness. The term health-re-
lated quality of life (HRQL) is used to describe this
broad assessment of children’s health based on
reports from children or from parents acting as
proxy informants [3].

Until recently, a lack of appropriate measures
made it difficult to accurately assess changes in the
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HRQL of children with chronic illness over time
(for brevity, the term children will be used to de-
scribe both children and adolescents) as results
from clinical and biomedical assessments provide
only a limited assessment of childhood HRQL [4].
A failure by clinicians to regularly assess children’s
broader psychological and social functioning in
the same way that they routinely evaluate chil-
dren’s clinical and biomedical parameters, disad-
vantages children for two reasons. First, it makes
it less likely that problems in the former areas will
be identified and appropriately managed. Second,
problems in these areas may adversely influence
the effectiveness of treatment regimes used to
manage chronic childhood illness. This may occur,
for example, because children who have emotional
problems or whose illness and treatment adversely
affects their peer and school functioning may be
less likely to correctly implement treatment rec-
ommendations.

Recently several measures designed to assess the
HRQL of children have become available. The
availability of these measures makes it possible to
now routinely assess the broader functioning of
children without imposing an unreasonable ques-
tionnaire burden on parents and children. For
example, both the Child Health Questionnaire
(CHQ) and the Pediatric Quality of Life Inventory
(PedsQL) [5, 6] can be completed in a relatively
short period of time by children and parents. Each
measure provides ratings of children’s functioning
in a broad range of areas. The CHQ also provides
ratings of family functioning and the impact of
children’s health and behaviour on parents.

To date, studies have largely reported the
HRQL of children with chronic illness assessed at
a single point of time. As a result, little is known
about the extent to which the HRQL of children
with chronic conditions changes over time. There
is also little information about the extent to which
the HRQL of children varies for children with
different conditions. Information in these areas is
an important prerequisite for the development of
interventions designed to improve the HRQL of
children with chronic illness. For example, infor-
mation about the extent to which the HRQL of
children changes over time is needed to assist
children, parents and clinicians to set realistic
treatment goals for individual children with
chronic conditions. It is has also been hypothesised

that there may be commonality in the psychosocial
sequelae of several chronic childhood conditions
[1, 7, 8]. If empirical support is obtained for this
hypothesis, reconsideration might be given in these
areas to the traditional approach of organising
delivery of services around specific diseases or or-
gan systems.

This study had two broad goals. First, it com-
pared the HRQL of children experiencing asthma,
diabetes and CF. Second, it examined the extent to
which the HRQL of children with these illnesses
changes over time. In this latter area we investi-
gated: (i) whether there was any consistent pattern
to change in the domains comprising the HRQL of
children with each illness, and (ii) whether the
pattern of change was the same for children with
different illnesses. Based on clinical experience, we
hypothesised that the HRQL of children with CF
would diminish over time, that the HRQL of
children with diabetes would show little change,
and the HRQL of children with asthma would
improve.

Assessment of children’s HRQL places empha-
sis on obtaining information from both children
and their parents. This is important because there
is evidence that reports from parents and children
may differ [9]. The present study collected infor-
mation from both parents and children describing
the HRQL of children with asthma, diabetes, and
CF over a 2-year period. We have previously re-
ported the children’s self-reported data [10]. This
article describes findings from the parent-reported
data.

Methods
Participants

A total of 122 children aged 10-16 years with
asthma (n =40), diabetes (n=44), or CF
(n = 38), and their parents, were recruited from
specialist clinics or hospital records at the Wo-
men’s and Children’s Hospital in South Australia
or from the specialist CF clinic at the Princess
Margaret Hospital in Western Australia (n = 22).
These hospitals are responsible for caring for the
vast majority of children with diabetes and CF in
South Australia and Western Australia. For chil-
dren with asthma, entry criteria were that the



children had to have been admitted to the Wo-
men’s and Children’s Hospital and diagnosed with
asthma on at least two occasions during the
2 years prior to the study. These criteria were
adopted to ensure that the children with asthma
had been correctly diagnosed with the condition
and they were not suffering from only minor ill-
ness. The study focussed on children with diabetes,
asthma or CF because these conditions are com-
mon chronic illnesses experienced by children. The
age criterion of 10—16 years was utilised because a
separate aim of this project was to test the level of
agreement between parents’ and children’s reports
of childhood HRQL.

All children had been diagnosed with their
condition for at least 1 year as the study was
focussing on the longer-term HRQL of children
rather than on the immediate post-diagnosis peri-
od when children may experience higher levels of
distress [11]. Potential participants were excluded
if they had insufficient English to complete the
study questionnaires, had intellectual delay, or if
their clinician advised the research team that the
child’s family was experiencing major problems
which precluded participation in the study (e.g.
custody disputes, domestic violence).

The study also utilised the findings from a rep-
resentative community sample of Australian chil-
dren and adolescents who had participated in the
Australian Child and Adolescent Mental Health
Survey [12]. Information about the HRQL of all
participants was obtained during the survey. For
the purpose of this study, we utilised data for
children aged 10-16 years (n = 2020). The mean
age of these children was 13.1 £+ 2.0 years and
48% of the sample was male.

Procedure

A total of 208 potential participants were identi-
fied from clinic records and asked to participate in
the study. Of these, 154 completed the baseline
assessment (74%). Thirty-two participants did not
complete one or more of the subsequent assess-
ments. There was no significant difference in the
proportion of participants from each disease
group who were lost to follow-up (3> =3.2,
p = 0.2). There were also no significant differences
between the CHQ scores, nor their level of disease
severity, for children who completed all assess-
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ments and those who completed the baseline
assessment but who were subsequently lost to
follow-up. The only demographic characteristic
that differed between the two groups was that
mothers of children lost to follow-up were more
frequently unemployed (54.8%) than those who
completed all the assessments (34.7%). Generally,
losses occurred because families could not be
contacted or parents and children advised that
they no longer had the time required to participate
in the study. This left 122 participants who com-
pleted all the assessments. The scores from these
parents were utilised in the HRQL analyses re-
ported in this study.

Assessments were completed at baseline, 6, 12,
18 and 24 months post-baseline. The data were
collected between April 1999 and January 2002.
Formal written consent was obtained at the time
the research assistant met with children and par-
ents in their homes. Parents and children inde-
pendently completed their questionnaires with
help being provided by the research assistant if this
was requested. This procedure was approved by
the Human Research Ethics Committee at the
Women’s and Children’s Hospital. In Western
Australia, the relevant research ethics committee
requested that clinicians approach eligible families
to seek their participation in the study. For those
who agreed to participate, data collection then
followed the same procedure as that employed in
South Australia.

Measures

HRQL was measured using the 98-item parent-
report version of the CHQ [5]. A 50-item version
of the questionnaire is also available for use by
parents. We utilised the 98-item version because it
contains very comparable items to those used in
the child-version of the CHQ and, as noted, a
separate aim of this study was to identify the level
of agreement between parent and child reports.
The study utilised the 13 scales on the CHQ that
describe children’s physical, mental and family
health, the perceived interference of health prob-
lems with physical activities, family activities, and
peer and school activities, and the impact upon
parent emotions and time. The ratings on all these
scales are based on children’s functioning over the
previous 4 weeks. The validity and reliability
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measurement characteristics of the scales are de-
scribed in the CHQ manual [5]. For the purpose of
reporting results, the names of some CHQ sub-
scales were altered to better reflect the items that
comprise them. The names that were changed
(with the published name in parentheses) were:
pain and discomfort (bodily pain), emotional
problems (mental health), physical activities
(physical functioning), and behavioural problems
(behaviour). Questionnaires were scored according
to the instructions in the CHQ Manual with scores
having a range of 0-100 and higher scores indi-
cating better HRQL.

Statistical analyses

Initially, #-tests were used to determine whether
there were statistically significant differences be-
tween the CHQ scores describing children in the
present study at the initial assessment and scores
describing the HRQL of a large community sam-
ple of Australian children [12].

Two approaches were used to investigate chan-
ges in parents’ CHQ scores over time. First, all the
scores for parents of children with each disease
were plotted on graphs and a visual inspection of
changes over time was made. Subsequently, a
series of three groups (Diabetes, Asthma and
CF) x five times (Baseline, 6-, 12-, 18-, 24-months)
repeated measures analyses of variance (MANO-
VA) was used to examine the significance of dif-
ferences between mean scores. A group X time
interaction term (with a Huynh—Feldt correction
procedure) was included with each analysis. As the
distribution of scores did not always meet the
assumptions of multivariate normality, it is nec-
essary to be cautious when interpreting results
from these analyses. In the presentation of results,
the term significant is used to refer to p < 0.05.

Results
Demographic characteristics of the sample

The demographic characteristics of the partici-
pants are shown in Table 1. With the exception of
a small difference in the children’s average age
(Asthma M = 12.1, SD = 1.9; Diabetes M = 13.2,
SD =1.9;CF M =13.1 SD = 2.0, p = 0.02), there

were no significant differences in demographic
characteristics of children with different illnesses.

Disease severity at the baseline assessment

The average blood glucose level of children with
diabetes over the previous 8 weeks was assessed
using HbA ¢ levels, The mean HbA ¢ (£SD) of
the children was 9.0 £ 1.1 which is higher than
that typically seen in children with diabetes in
Australia. The mean (xSD) time since their
diagnosis was 5.6 £ 3.4 years, and they required a
mean (£SD) of 2.2 £ 0.5 insulin injections per
day. The lung function of the children with CF
was assessed by means of their forced expiratory
volume (FEV;; identified from the pulmonary
function test conducted nearest to the date of their
baseline assessment). FEV tests showed that 22 of
these children had mild reduction of lung function
(FEV, >80% predicted), 10 children had moder-
ate reduction (FEV, 56-79% predicted), and two
had severe reduction (FEV,; <55% predicted)
(FEV, was not available for four children). The
Rosier Asthma Scale completed by parents of
children with asthma was used to assess the
severity of these children’s illness [13]. On the basis
of their scores on the questionnaire, children are
classified as having low severity, mild, moderate or
severe asthma. In the present study 12.5% of
children had asthma of low severity, 22.5% had
mild asthma, 42.5% had moderately severe asth-
ma, and 22.5% had severe asthma.

Comparison of CHQ scores describing children in
the community and children with asthma, diabetes
or CF

Parents who participated in the National Mental
Health Survey completed the CHQ-PF50. In order
to make a direct comparison between scores from
parents in the two studies, items that comprise the
PF50 were extracted from the data collected in the
present study and the appropriate scoring utilised
to generate PF50 scale scores.

The results of independent samples ¢-tests
showed that the scores of parents in the commu-
nity were significantly higher than scores of par-
ents of a child with illness on every subscale except
family cohesion and perceived interference with
peer and school activities due to emotional/
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Table 1. Demographic characteristics of participants (n = 122)

Diabetes (n = 44) Asthma (n = 40) CF (n = 38) p=
N (%) N (%) N (%)
Children’s age
Mean + SD 13.2 £ 1.9 121 £ 1.9 13.1 £ 2.0 0.02
Children’s sex
Male 22 (50.0) 28 (70.0) 23 (60.5) 0.2
Female 22 (50.0) 12 (30.0) 15 (39.5)
Family structure
2 parents 35 (79.5) 26 (65.0) 30 (78.9) 0.4
1 parent 8 (18.2) 10 (25.0) 7 (18.4)
Other 1(2.3) 4 (10.0) 1(2.6)
Fathers’ educational status
Primary school 1(2.6) 2(5.9) 2(5.7) 0.1
Some high school 5(12.8) 12 (35.3) 11 (31.4)
Year 12 2(5.1) 3 (8.8) 6 (17.1)
Technical TAFE 15 (38.5) 7 (20.6) 6 (17.1)
Tertiary 16 (41.0) 10 (29.4) 10 (28.6)
Mothers’ educational status
Primary school 1(2.3) 2 (5.0) 0 (0.0) 0.1
Some high school 11 (25.6) 14 (35.0) 16 (42.1)
Year 12 7 (16.3) 7 (17.5) 7 (18.4)
Technical TAFE 1(2.3) 6 (15.0) 4 (10.5)
Tertiary 23 (53.5) 11 (27.5) 11 (28.9)

Note: p values refer to results of 5 tests and r-tests.

behavioural problems (Table 2). The latter scale
combines items from the two scales in the PF98
labelled perceived interference with peer and
school activities due to emotional problems, and
perceived interference with peer and school activ-
ities due to behavioural problems.

Effect sizes describing differences in mean scores
on the scales labelled general health perceptions,
perceived interference with family activities, and
impact on parents’ emotions were all >0.8 which
Cohen [14] describes as ‘large’. Effect sizes
describing differences on the pain and discomfort,
behavioural problems, perceived interference with
physical activities, perceived interference with peer
and school activities due to physical health prob-
lems scales were all >0.5 which is described as a
medium effect size.

Comparison of baseline CHQ scores describing
children with asthma, diabetes or CF

A series of one-way analyses of covariance, con-
trolling for age, were used to test for the signifi-
cance of differences between the parents’ CHQ

scores describing children with different diseases at
the baseline assessment. Only two of the 13 com-
parisons identified significant differences between
CHQ scores across the groups. These were on the
general  health  perceptions  (F(2,118) =5.2,
p = 0.007) and physical activities (F(2,119) = 4.3,
p =0.03) scales. Post hoc comparisons showed
that the mean general health perceptions score
describing children with CF was significantly lower
than the score describing children with diabetes
and the mean score on the physical activities scale
describing children with asthma was significantly
lower than that describing children with diabetes.
For this analysis, with approximately 40 children
in each group the study is powered to detect dif-
ferences of around 0.7 SD with 80% power.

Comparison of CHQ scores at the baseline, 6, 12, 18
and 24 months assessments

Physical health

On the general health perceptions scale (Table 3)
there was a significant main effect for disease
group (F(2,117) =112, p < 0.001) with scores
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Table 2. Comparison of mean = SE CHQ-PF50 scores from parents of children in the community with parents of children with

chronic illness

CHQ subscale (PF50) Chronic illness group Community group P<
Physical health

General health perceptions 479 £ 1.5 77.5 £ 0.3 0.001

Pain and discomfort 71.3 £ 2.0 86.8 £ 0.4 0.001
Mental health

Self-esteem 72.0 £ 1.7 80.1 £ 0.4 0.001

Emotional problems 78.8 £ 1.3 849 + 0.3 0.001

Behavioural problems 74.1 £ 1.5 832 £ 0.3 0.001
Family health

Family cohesion 71.6 £ 2.1 75.6 £ 0.5 0.07
Perceived interference

Family activities 709 £ 1.8 879 £ 0.4 0.001

Physical activities 88.2 + 1.4 953 £ 0.3 0.001
Peer and school activities (due to)

Physical health problems 80.7 £ 2.5 957 + 0.4 0.001

Emotional/behavioural problems 94.7 + 1.4 944 £ 04 0.8
Impact on

Parents’ time 79.5 £ 1.9 929 + 0.4 0.001

Parents’ emotions 60.7 £ 2.2 834 £ 0.5 0.001

describing children with CF being consistently
lower than those for children with asthma and dia-
betes. There was no significant main effect for time,
however there was a significant interaction of time x
disease group (F(7.6, 444) = 4.0, p < 0.001). This
occurred because the scores for children with CF
declined significantly over time while those for
children with asthma increased significantly. Scores
for children with diabetes did not change signifi-
cantly. There was no significant main effect for
disease group for scores on the pain and discomfort
scale, however there was a significant main effect for
time (£(4,460) = 4.0, p = 0.003) and a significant
time X disease group interaction (F(8,460) = 3.0,
p = 0.003). This reflected a pattern in which scores
describing children with CF did not change signifi-
cantly over time while those describing children with
diabetes increased significantly. With the exception
of the period from baseline to 6 months, scores
describing children with asthma also consistently
increased over time but this change was not statis-
tically significant.

Mental health

There was a significant main effect for time on the
Emotional Problems scale (F(3.7, 435.1) =2.9,
p = 0.03) reflecting an increase over time in scores

reported by parents of children with asthma or
diabetes (Table 3). There was also a significant
main effect for time on the behavioural problems
scale (F(3.6,430.5) =6.3, p < 0.001). This re-
flected a pattern for scores describing each disease
group to increase over time although only the
changes in scores of the children with diabetes
were statistically significant. Scores on the self-
esteem scale did not change significantly over time
and there was no significant main effect for disease
group, nor a significant time X disease group
interaction.

Family cohesion

Scores rating the families of children with CF
fluctuated somewhat, however for children with
asthma or diabetes scores varied little over time.
There were no significant main effects and there
was also no significant time X disease group
interaction (Table 3).

Perceived interference with family and physical
activities

There was a significant main effect for time on
the family activities scale (F(3.9, 458.6) =9.7,
p < 0.001). This reflected a pattern whereby
scores for both children with diabetes or asthma
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Table 3. Mean + SE CHQ-PF98 scores describing the physical, mental and family health of children with diabetes (n = 44), asthma

(n = 40) or CF (n = 38)

CHQ-PF98 scale Baseline 6 months 12 months 18 months 24 months
Physical health
General health perceptions
Asthma 49.0 + 2.6 519 £ 2.6 529 +£ 2.7 54.8 £ 2.8 573 £ 2.5
Diabetes 543 + 2.4 53.9 + 2.6 554 + 2.6 552 + 2.5 572 £ 2.8
CF 43.0 £ 2.3 40.7 £ 2.5 404 + 2.8 39.7 £ 2.7 372 £ 2.5
Pain and discomfort
Asthma 769 + 3.3 71.7 £ 3.8 75.2 + 3.8 78.9 + 3.3 83.2 + 3.1
Diabetes 69.1 + 2.8 76.9 + 2.6 75.7 £ 2.9 80.0 + 2.5 85.3 £ 2.3
CF 73.8 £ 3.6 73.6 £ 3.6 80.4 £ 2.7 723 £ 3.6 73.4 + 3.6
Mental health
Self-esteem
Asthma 733 +£ 29 729 + 3.1 74.1 £ 2.8 71.6 + 3.4 72.0 + 3.6
Diabetes 71.1 £ 2.8 755 £ 2.5 75.8 £ 2.5 757 £ 2.8 76.5 + 2.8
CF 71.5 £ 2.7 742 + 2.7 74.6 £ 2.3 71.6 + 3.4 70.4 + 2.8
Emotional problems
Asthma 753 +£ 2.3 759 £ 1.9 76.6 £ 1.9 76.8 £ 2.2 79.8 £ 1.7
Diabetes 752 £ 1.9 783 £ 1.6 78.1 £ 1.3 779 £ 1.8 79.0 £ 2.0
CF 794 + 1.8 80.3 + 1.5 81.3 £ 1.3 79.5 £ 1.5 80.2 + 1.4
Behavioural problems
Asthma 76.0 + 2.3 77.5 £ 2.2 77.6 £ 2.3 79.5 £ 2.7 79.4 £ 2.5
Diabetes 779 £ 2.0 797 £ 1.8 82.6 £ 1.6 82.6 £ 1.6 83.9 + 1.7
CF 80.8 + 1.5 81.9 + 1.8 82.8 + 1.6 82.6 + 1.7 81.7 £ 1.8
Family health
Family cohesion
Asthma 68.0 + 3.8 67.5 + 4.1 71.0 + 4.0 68.5 £ 4.3 654 + 4.3
Diabetes 735 + 3.6 75.8 £ 3.2 75.9 + 3.5 744 + 4.0 759 + 39
CF 71.7 +£ 3.8 758 £ 3.2 69.7 £ 4.5 76.8 £ 3.4 69.1 + 4.3

increased significantly over time, reflecting reduced
interference of their disease on family activities
(Table 4). On the physical activities scale, a sig-
nificant main effect of disease was identified
(F(2,119) =4.9, p =0.009). Although neither the
time X disease group interaction (F(7.1,
424.5) = 1.9, p = 0.06) nor the changes within the
disease groups over time were statistically signifi-
cant, a trend can be seen for scores describing
children with asthma or diabetes to increase over
time while those with CF declined.

Perceived interference with peer and school
activities

On the scale rating interference with peer and
school activities due to physical health problems
there was a significant main effect for time (F(4,
462.5) = 3.0, p = 0.02). This reflected a pattern for
scores describing children in each disease group to
increase over time although only the changes for
children with diabetes were statistically significant

(Table 4). There were no significant main effects
nor were there any significant interactions in the
scores rating the extent to which children’s emo-
tional or behavioural problems interfered with
their peer and school activities.

Impact on parents’ emotions and time

On the scale rating the emotional impact of chil-
dren’s problems on parents, there was a significant
main effect for time (F(3.7, 435.5)=7.0, p <
0.001), as well as a significant time X disease group
interaction (F(7.4,435.5) = 2.5, p = 0.01). This re-
flected a pattern whereby parents of children with
diabetes or asthma reported a significant increase
in scores over time while there was no significant
change in the scores reported by parents of chil-
dren with CF (Table 5). On the scale rating the
impact of children’s problems on the time parents
have available for their own needs, there was no
significant main effect for time (F(3.9, 457.3) =
2.2, p=0.07), however there was a significant
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Table 4. Mean = SE CHQ-PF98 scores describing the perceived interference of health problems with the lives of families and children

with diabetes (n = 44), asthma (n = 40) or CF (n = 38)

CHQ-PF98 scale Baseline 6 months 12 months 18 months 24 months
Family activities
Asthma 789 + 29 80.7 £ 3.0 81.8 + 3.2 84.8 + 3.4 879 £ 2.3
Diabetes 72.6 + 2.5 77.1 £ 2.4 799 £+ 2.2 81.5 £ 2.6 82.1 +£ 2.6
CF 76.7 +£ 2.5 76.7 £ 2.7 749 + 2.7 783 + 24 81.7 + 2.4
Physical activities
Asthma 85.1 + 24 87.1 £ 2.7 86.9 + 3.0 90.6 + 2.3 933 + 1.7
Diabetes 935 + 1.7 934 + 1.6 91.8 +£ 2.5 929 + 2.1 96.4 + 1.1
CF 89.5 +£ 2.5 87.1 £ 2.7 86.1 +£ 2.7 85.1 £ 29 84.8 + 2.7
Peer and school activities (due to)
Physical health problems
Asthma 81.1 + 4.2 77.8 £ 4.7 80.1 + 4.8 88.9 + 3.4 92.0 + 2.7
Diabetes 80.6 + 4.0 89.4 + 2.7 86.4 + 3.9 90.7 + 2.8 93.5 + 2.2
CF 792 £ 49 79.8 + 4.9 833 £ 42 77.8 £ 5.1 819 + 4.7
Emotional problems
Asthma 88.1 + 3.5 89.4 £+ 3.6 89.2 + 3.1 89.2 £ 3.9 91.2 + 3.2
Diabetes 91.2 £ 2.8 93.7 + 1.8 89.6 + 3.1 90.7 + 3.3 909 + 2.9
CF 89.8 + 3.7 942 + 2.1 944 + 2.5 91.2 + 3.8 89.2 + 3.9
Behavioural problems
Asthma 88.3 + 39 82.5 + 4.2 84.0 + 44 922 + 3.8 92.0 + 2.9
Diabetes 89.9 + 3.1 932 + 2.6 91.7 £ 2.5 929 + 3.0 94.1 £ 2.3
CF 91.5 + 2.5 96.5 + 1.7 924 + 24 909 + 34 92.7 £ 2.5

Table 5. Mean + SE CHQ-PF98 scores describing the impact of childhood health problems on parents of children with diabetes

(n = 44), asthma (n = 40) or CF (n = 38)
CHQ-PF98 scale Baseline 6 months 12 months 18 months 24 months
Time impact
Asthma 843 +£ 29 833 + 34 85.0 + 3.3 86.2 + 3.4 91.8 + 1.9
Diabetes 81.9 + 2.8 87.7 + 2.7 90.5 + 1.9 88.7 £ 2.5 88.8 £ 2.9
CF 854 £ 19 87.7 £ 2.1 83.6 + 2.8 86.7 £ 2.6 842 £ 29
Emotional impact
Asthma 67.8 £ 3.5 69.9 + 3.5 70.4 £ 4.2 734 + 4.3 78.5 £ 3.1
Diabetes 64.4 + 4.0 703 + 3.2 76.3 £ 2.8 76.6 + 2.6 745 £ 3.2
CF 67.6 £ 29 732 +£ 2.5 732 £ 3.3 72.5 £ 3.2 682 + 34

time X disease group interaction (F(7.8, 457.3) =
2.3, p =0.02). This reflected a pattern in which
parents of children with diabetes or asthma re-
ported significantly increased scores over time
while parents of children with CF reported no
significant change over time.

Discussion

At the baseline assessment for the study, in a range
of areas parents of children with asthma, diabetes

or CF perceived the HRQL of their children to be
significantly worse than that reported by the par-
ents of a large community sample of children. For
example, they more frequently reported that
health problems interfered with their children’s
participation in physical activities, and with their
peer and school activities. They also reported that
children’s health problems more frequently inter-
fered with family activities and that they were a
source of significant emotional worry and concern
for the parents themselves. Differences between
scores reported by parents of children in the two



groups on the scales labelled general health per-
ceptions, perceived interference with family activ-
ities, and impact on parents’ emotions were all in
the range described by Cohen [14] as a large effect
size. This suggests that in these areas parents
perceive that the HRQL of children with chronic
illness is substantially worse than that of other
children and families.

At the time of the children’s baseline assessment
there were few differences between the parent-re-
ported scores describing the HRQL of children
with asthma, diabetes or CF. However, the general
health of children with CF was perceived by their
parents to be worse than that of children with
asthma and diabetes. It is likely that clinicians
would concur with this assessment of CF as being
a more severe illness than asthma or diabetes.
However in most other areas, children with CF
were described as functioning at a level compara-
ble to children with diabetes or asthma. It would
be easy for clinicians who focus primarily on
children’s physical health and the results of bio-
medical assessments, to generalise findings in these
areas to other areas of children’s lives. The results
from this study suggest that when they are youn-
ger, children with CF may function in many areas
of their lives at a level comparable to that of
children with asthma or diabetes.

In several areas, CHQ scores reported by chil-
dren [10] were significantly higher than those re-
ported by their parents. For example, at the
baseline assessment children reported significantly
higher scores than were reported by parents on the
behavioural problems, self-esteem, general health
perceptions, and the level of perceived interference
due to behavioural problems and to physical
health problems scales. In each of these areas, the
pattern of differences persisted across all five
assessments. On other CHQ scales, the size of
difference between parent and child scores was
generally in the same direction (i.e., children
reporting higher scores) but the magnitude of
differences between scores reported by the two
informants was smaller. The differences suggested
that as a group, children perceived their HRQL to
be better than was reported by their parents. This
finding is consistent with another recent study
which reported that adolescents with CF rated
themselves as having a higher HRQL than was
reported by their parents [15].
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Over the 2 years of the study, the pattern of
changes to CHQ scores describing the impact of
CF on children and their parents differed some-
what from those reported for diabetes or asthma.
For example, a significant decline was reported
in scores rating the physical health of children
with CF. In contrast, a significant improvement
was reported in these scores for children with
asthma while no significant change was reported
for children with diabetes. Parents of children
with asthma or diabetes also reported a signifi-
cant reduction in emotional worry about their
child’s health and the impact of children’s
problems on the time available for their own
needs. In contrast, parents of children with CF
did not report significant changes in either of
these areas. The findings highlight the ongoing
impact of CF on both children and parents. They
also draw attention to the importance of pro-
viding support for both children with CF and
their parents.

Interpreting the clinical significance of changes
to scores on quality of life measures is difficult as
there is still only limited experience in their use
[16]. Broadly, two approaches can be utilised to
address this issue. One approach is based on the
statistical distribution of results while the alter-
native makes use of anchor-based or known-
groups methods [16, 17]. In the present study, we
utilised effect sizes to describe the magnitude of
differences in scores. We also provided CHQ
scores from a general community population as a
reference point to aid interpretation of scores
describing children with diabetes, asthma and
CF. This makes it possible to see, for example,
that in the area of general health perceptions,
although the scores for children with asthma and
diabetes increased over the course of the study,
they continued to be well below those of other
children in the community. Furthermore, scores
describing children with CF declined to a point
where they were only half those of other children
in the community. A better understanding of the
clinical significance of CHQ scores will be helped
by further studies which describe children with
varying disorders and their response to treatment
interventions.

The pattern of changes to CHQ scores over time
is consistent with clinical experience of these ill-
nesses although the size of the differences in several
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areas was smaller than we had anticipated. For
example, there were significant time X disease
interactions only for the scales assessing general
health, pain and discomfort, and parental impact.
Two interpretations are possible from these find-
ings. First, it is possible that the differences be-
tween the HRQL of children with these illnesses
remain relatively small over time. Alternatively,
and perhaps more plausibly in the case of CF, it is
possible that if the children were followed over a
longer period of time, differences in their func-
tioning across other areas may have become more
evident.

Strengths of the study include its use of a care-
fully developed generic measure to evaluate chil-
dren’s HRQL and the retention of a Ilarge
proportion of participants over the 2 years of the
study. Limitations are firstly that the majority of
the children were being treated in the same pae-
diatric hospital. As a result, caution is necessary
when generalizing the findings to children being
managed in other settings. Secondly, the power of
the study to detect differences between the disease
groups was limited due to the number of subjects
in each of the disease groups. In view of the latter
it is interesting to note that there was a reasonably
consistent trend for improving quality of life in the
children with conditions that typically progress
either slowly or not at all (diabetes and asthma)
while the children with CF appeared to have static
or even decreasing HRQL.

In conclusion, HRQL measures are increasingly
being used to assess the effectiveness of new
interventions delivered as part of routine clinical
care. However, there is little information about
how the HRQL of children with chronic illness
changes over time. This study describes the HRQL
of children with diabetes, asthma or CF who have
received routine clinical care in a specialist paedi-
atric hospital. The findings highlight the broad
range of areas in which children’s lives are ad-
versely affected by chronic illness. While the
HRQL of children with diabetes or asthma
showed some improvements over the 2 years of the
study, children with CF experienced little change
or a decline in their HRQL. These findings chal-
lenge clinicians to identify new approaches that
can improve the broader psychological and social
functioning of children with chronic illness and
their families.
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