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Abstract Objective To describe
the associations between a range of
baseline factors (demographic,
family and clinical) and parent-re-
ported health-related quality of life
(HRQoL) of children with ADHD
taking part in the ADORE study.
Methods HRQoL was rated using
the Parent Report Form of the
Child Health and Illness Profile-
Child Edition (CHIP-CE). Forward-
stepwise linear regression models
were used to investigate associa-
tions with 26 independent vari-
ables. Separate models were fitted
for each of the five CHIP-CE do-
mains (Satisfaction, Comfort, Re-
silience, Risk Avoidance and
Achievement) and two subdomains

of Achievement (Academic Perfor-
mance and Peer Relations). Results
CHIP-CE domain mean scores
were lower than community
norms, especially for Risk Avoid-
ance and Achievement, indicating a
low level of HRQoL. Clinical factors
significantly associated with a
poorer HRQoL included ADHD
symptoms (inattention, hyperactiv-
ity-impulsivity), conduct problems,
peer relationship problems, having
asthma, multiple other somatic
symptoms and co-ordination prob-
lems. Family factors, such as having
a parent with a health or mental
health problem possibly caused by
the child’s illness, child not living
with both parents and maternal
smoking during pregnancy were
also associated with a worse
HRQoL in some CHIP-CE do-
mains/subdomains. Conclusions
Numerous factors independently
impact on the HRQoL of children
with ADHD.
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Introduction

Health related quality of life (HRQoL) is a resource for
adaptation and healthy growth. When HRQoL is de-
pleted, a child is less likely to be able to cope effectively,
develop normally and mature into a healthy adult [5].
The cardinal characteristics of attention-deficit/hyper-
activity disorder (ADHD) are often described as prob-
lems in self-regulation that manifest as hyperactivity,
inattention, and impulsiveness and are known to inter-
act and impair functioning in many aspects of a child’s
life [1,2, 8,9, 16].

As assessment of children’s HRQoL has improved, ev-
idence is emerging that the deficits that underlie ADHD
are also associated with reductions in many other do-
mains of HRQoL, including the sense of well-being, self-
worth, resiliency, overall health and psychosocial func-
tioning. Recently, children with ADHD have been shown
to have significantly worse levels of HRQoL than ‘nor-
mal’ controls [10, 17, 20]. Even compared to children
with asthma, children who are newly diagnosed with
ADHD have significantly worse psychosocial HRQoL
across multiple scales [4].

The importance of assessing children’s HRQoL has
been highlighted by the American Academy of Paedi-
atrics, which recommends that clinicians monitor chil-
dren’s quality of life in addition to tracking symptoms
and behaviour, as this is a critical step in improving out-
comes in these children [14]. Although it is easy to un-
derstand how typical ADHD-related behaviours, such as
disruptive and intrusive behaviours, can lead to reduc-
tions in HRQoL due to the negative consequences they
engender, much needs to be learned about how ADHD
core symptoms are associated with reductions in
HRQoL [7]. Additionally, it is important to investigate
the relative contribution of other factors commonly as-
sociated with ADHD but not always present.

In the current study, we take into account not only the
ADHD behaviours that are likely to be related to poor
HRQoL, but also other factors common in the lives of
these children that may help to further explain reduced
HRQoL. These include their increased likelihood of hav-
ing other psychiatric or neurological disorders, having
somatic health problems whether due to injuries or not,
living with parents who have ADHD or health and emo-
tional problems, and perinatal factors.

The Attention-deficit/hyperactivity Disorder Obser-
vational Research in Europe (ADORE) study attempts to
address these aims by using a comprehensive measure-
ment assessment in a naturalistic setting, i. e. physicians’
offices where evaluation and treatment are initially
sought.

An accompanying article in this supplement de-
scribes the associations between baseline demographic,
family and clinical factors and clinician-rated measures
of global impairment in children taking part in the
ADORE study [3].

Methods

The ADORE study is a pan-European study of child
health outcomes associated with ADHD. It utilised an
observational, non-interventional, prospective study
design with study sites located in 10 different countries.
Approximately 1,500 parents of children between the
ages of 6 and 18 years were recruited by 244 investiga-
tors. The methods and design employed in the ADORE
study are described in detail elsewhere [11].

Recruitment and sample

At the child’s first visit to a psychiatrist or primary care
physician for assessment and/or treatment of ADHD or
Hyperkinetic Disorder, parents and guardians who
agreed to participate in the study were asked to com-
plete an initial (baseline) assessment about the child,
with a particular focus on the child’s HRQoL. Physicians
also completed an evaluation of the children. At this
point, children may have been diagnosed with ADHD
but had never received treatment for this disorder (see
Preuss, etal. [11]). A total of 1,478 children were in-
cluded in the baseline assessment.

Measures

Children’s HRQoL (the outcome/dependent variable)
was assessed using the parent report form (PRF) of the
Child Health and Illness Profile-Child Edition (CHIP-
CE), which describes children’s health, well-being and
functioning from the perspective of the parent. The
CHIP-CE comprises five domains (Satisfaction, Com-
fort, Resilience, Risk Avoidance and Achievement) and
12 subdomains (see Table 1), the scoring of which has
been described in detail elsewhere, together with the re-
sults of the validity and reliability of the CHIP-CE in the
ADORE sample [15]. For this study, the two subdomains
of the Achievement domain (i. e. Academic Performance
and Peer Relations) were used as outcome variables be-
cause they assess distinct aspects of functioning that
may differ markedly for children with ADHD. The inter-
nal consistency of each of the five domains and the two
subdomains of Academic Performance and Peer Rela-
tions was good, with estimates of Chronbach o >0.70.
Higher CHIP-CE scores indicate better health. For ex-
ample, higher scores on Satisfaction suggest greater
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Table1 CHIP-CE: Parent Report Form (PRF) domain and subdomain definitions (N =1,478)

Domains and subdomains

Domain mean (SD)

SATISFACTION DOMAIN: The parent’s assessment of the child’s well-being and self-esteem (11 items)

1. Satisfaction with health: overall perceptions of well-being and health
2. Self-esteem: general self-concept

32.8(14.4)

COMFORT DOMAIN: Parent's assessment of the child’s experience of physical and emotional symptoms and positive health sensations and

observed limitations of activity (22 items)
1. Physical comfort: positive and negative somatic feelings and symptoms

2. Emotional comfort: positive and negative emotional feelings and symptoms

3. Restricted activity: restrictions in day-to-day activities due to illness

RESILIENCE DOMAIN: Level of child’s participation in family, coping abilities and physical activity (19 items)
1. Family involvement: level of activities with family and perceived family support
2. Social problem-solving: active approaches to solving an interpersonal problem

3. Physical activity: level of involvement in activities related to fitness

42.5(10.6)

36.0(12.2)

RISK AVOIDANCE DOMAIN: Degree to which the child avoids behaviours that increase the likelihood of illness, injury, or poor social

development (14 items)

29.9 (13.6)

1. Individual risk avoidance: avoidance of activities that threaten individual health and development
2. Threats to achievement: avoidance of behaviours that typically disrupt social development

ACHIEVEMENT DOMAIN: Extent to which the child meets expectations for role performance in school and with peers (10 items)

1. Academic performance: school performance and engagement
2. Peer relations: relationships with peer group

30.3(10.6)

US community mean scores = 50; standard deviation, SD = 10. Higher scores indicate better HRQoL

well-being, higher Comfort scores indicate fewer painful
body sensations, distressing emotions, and limitations
due to illness, while higher scores on the Risk Avoidance
scale denote that the child engages in fewer risk behav-
iours than its counterparts. The adaptation and valida-
tion of the CHIP-CE in Spain produced a similar factor
structure and reliability as in the US [13].

Independent variables Twenty-six factors were investi-
gated for their relationship to each aspect of children’s
HRQoL on the CHIP-CE. The 26 independent variables
are the same as those described by Coghill etal. [3], with
the addition of the Clinical Global Impression-Severity
(CGI-S) scale. The CGI-S was forced into the regression
model at the end in addition to the ADHD Rating Scale
(ADHD-RS; see Dopfner et al. this issue) subscales (Inat-
tention and Hyperactivity-Impulsivity) scores, age and
gender, and clinician ratings of parent reports of ADHD
symptoms on the ADHD-RS subscales. The independent
variables include socio-demographic factors, family his-
tory of ADHD, pre- and peri-natal exposures, parental or
clinician reports of medical and psychiatric co-existing
disorders and problems, and assessments by parents of
problem and prosocial behaviour on the Strengths and
Difficulties Questionnaire (SDQ; see Becker et al. this is-
sue). Co-existing conditions were defined by clinical rat-
ings based on a 7-point Likert scale. Co-existing prob-
lems were considered as clinically significant when
rated at least moderately impaired for that particular
domain (see Steinhausen etal. [19]). The presence (or
absence) of physical or emotional problems in either
parent that were possibly caused by the child’s problems

was assessed by the physician during the parent inter-
view.

Analytical approach

All analyses were performed using SAS software. De-
scriptive statistical analyses of all child and family fac-
tors were conducted by country and for the full sample
to ensure adequate cross-country consistency in means.

Forward-stepwise linear regression analysis was per-
formed to investigate the contribution each factor (in-
dependent variable) made to the baseline HRQoL. Sepa-
rate models were fitted for each of the following
outcome variables: the five CHIP-CE domains of HRQoL
and the two subdomains of Achievement (Academic
Performance, Peer Relations). Factors were retained in
the final model if they were significant at the p<0.10
level using Type I sums of squares; i.e. each factor was
adjusted for the factors already present in the model.
The 10 % significance level was used as it is conservative
and keeps in the model variables that are showing any
effect on the outcome variable. Once the final model was
found, the factors CGI-S, ADHD-RS subscales Inatten-
tion and Hyperactivity-Impulsivity, age and gender
were forced into the model and, thus, were not part of
the stepwise selection.

Three sets of regression analyses were conducted for
each dependent variable; a random sample of two-thirds
of the data was first used to create the final model, this
model was then re-run using the other third of the data
and then the same model was run again with the full
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population. The models produced were essentially sim-
ilar in all cases, providing confidence in the stability of
the relationships observed in the final model. Standard-
ised beta (B) estimates, 95% confidence intervals (CI)
and p-values (Type III) for each factor significant at the
p <0.05 are presented. Each factor’s beta () coefficient
reflects the strength of its effect, adjusted for the factors
already present in the model. The mean and standard
deviations (SD) for the categorical variables associated
with the baseline CHIP-CE domain scores are also pre-
sented.

Results

A total of 1,478 children were eligible for analyses. The
mean scores for each domain of the CHIP-CE (see
Table 1) ranged from 29.9 for Risk Avoidance to 42.5 for
Comfort. Compared with expected score of 50 for ‘aver-
age’ HRQoL and standard deviation of 10 (community
norms from the US), the children in this study were ap-
proximately 1-2 standard deviations below the commu-
nity norm in all domains, showing reduced HRQoL. This
dramatically low level of HRQoL was consistent across
the subsamples from each country, and for younger and
older youth, and girls and boys [15]. It is also similar to
the CHIP-CE scores obtained on a sample of children
entering treatment for ADHD in a separate study in
Spain [12].

Tables 2 and 3 present the results of the stepwise for-
ward linear regression analyses for the full sample of
parent reports about their child on the CHIP-CE.

The R? values for the CHIP-CE domains of Satisfac-
tion (0.425), Comfort (0.404), Resilience (0.288), Risk
Avoidance (0.607) and Achievement (0.490) show that
the model accounts for variability in the CHIP-CE do-
main scores ranging from 28.8 % for Resilience to 60.7 %
for Risk Avoidance. For the subdomains of the Achieve-
ment domain, R?=0.643 for Peer Relations and
R2=10.254 for Academic Performance.

As seen in Table 2, children who lived with both their
parents were significantly more likely to have better
CHIP-CE Satisfaction and Comfort scores, that is, they
have a stronger sense of well-being and fewer physical
and emotional symptoms, according to their parent.
Having a family history of ADHD did not make a con-
tribution to quality of life, independent of the other fac-
tors in the models.

Parents’ reports on the Strengths and Difficulties
Questionnaire (SDQ) tap into characteristics that are
sometimes, but not always, present in children with
ADHD. When children had high emotional symptoms
on the SDQ they were likely to have significantly lower
Satisfaction, Comfort, Risk Avoidance and Achievement;
with the Peer Relations subdomain of Achievement be-
ing significantly worse in children with higher SDQ

emotional symptom scores. High levels of Conduct
Problems and Peer Relationship Problems on the SDQ
were also broadly related to poorer quality of life in
these children, although Satisfaction was not signifi-
cantly associated with Conduct Problems and Comfort
was not significantly associated with Peer Problems. In-
terestingly, parents’ ratings of Hyperactivity on the SDQ
were associated with lower Academic Performance (as
would have been expected). In contrast, there was a
positive association between Academic Performance
and physician-rated Hyperactivity-Impulsivity on the
ADHD-RS.

Co-ordination problems were significantly associ-
ated with lower Satisfaction and Achievement scores. As
can be seen in Table4, which provides the mean (SD)
scores for categorical variables associated with baseline
CHIP-CE domains, children with and without co-ordi-
nation problems had modest differences in the Satisfac-
tion (difference in means =4.6 points) and Achievement
(difference in means = 3.5 points) domain scores. CHIP-
CE Satisfaction and Comfort scores were decreased for
children with asthma compared with children without
asthma, as seen in previous studies [6]. Somatic symp-
toms were associated with a reduced HRQoL in terms of
Comfort. Table4 shows that two or more doctor-re-
ported somatic symptoms such as headaches, stomach
aches, and sleep problems were associated with an in-
crease in risk avoidance scores compared with one so-
matic symptom, but this did not reach statistical signif-
icance. Children with two or more somatic symptoms
had lower mean Comfort and Resilience scores by 9.2-
and 6.3-points, respectively, compared with children
who did not have these problems. If physicians reported
that the parent had an emotional or health condition po-
tentially caused by the child’s problems (family health
problem), the child had significantly lower Resilience
and Risk Avoidance scores.

Physician-rated global impairment in functioning on
the CGI-S was only significantly associated with Satis-
faction, inversely, so that children with greater impair-
ment were less satisfied (Table 2).

Physician-ratings of high inattention on the ADHD-
RS indicated that children would have worse Satisfac-
tion, more risk behaviour, and lower Achievement. Only
the Academic Performance component of Achievement
was significantly related to ADHD-RS inattention score
(Table 3). The ADHD-RS subdomains Inattention and
Hyperactivity-Impulsivity had no relationship to Com-
fort, the level of physical and emotional symptoms ex-
perienced by children.

Hyperactivity-impulsivity as rated by physicians on
the ADHD-RS was significantly associated with four of
the five domains of CHIP-CE, but in an inconsistent
manner, such that children with high hyperactivity-im-
pulsivity engaged in more risk behaviours, but had
higher parent-reported Satisfaction, Resilience and
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Table3 Linear regression models for Peer Relations and Academic Performance (subdomains of Achievement)

Independent variables Peer relations Academic performance

B (95%Cl) p-value B (95%Cl) p-value
Born prematurely (Y vs. N) NS
Maternal drug/alcohol abuse (Y vs. N) NS
Maternal smoking (Y vs. N) -1.52(-2.79, -0.24) 0.02
SDQ: Hyperactivity NS -1.15(-1.49, -0.80) <0.001
SDQ: Emotional symptoms -0.62 (-0.82,-0.42) <0.001 NS
SDQ: Conduct problems -0.37 (-0.61,-0.14) 0.002 —0.55 (-0.82, -0.29) <0.001
SDQ: Peer relationship -3.68 (-3.89, -3.47) <0.001
SDQ: Prosocial behaviour 0.83(0.62, 1.05) <0.001 0.58 (0.34, 0.82) <0.001
Anxiety and/or depression (Y vs. N) NS
Co-ordination problems (present vs. not present) -1.69 (-2.65,-0.72) <0.001 NS
Asthma (present vs not present) NS
Number of somatic symptoms (0 vs 2 +) NS
Number of somatic symptoms (1 vs 2 +) NS
CGI-S NS NS
ADHD-RS: Inattention NS -0.71 (-0.83,-0.59) <0.001
ADHD-RS: Hyperactivity-impulsivity NS 0.37(0.26, 0.48) <0.001
Age 0.38(0.19, 0.56) <0.001 -0.46 (-0.67, -0.24) <0.001
Gender NS NS

NS not significant; (I confidence interval; CGI-S clinical Global Impression -Severity; SDQ Strengths and Difficulties Questionnaire; ADHD-RS ADHD rating scale; Y yes; N no
Empty cells indicate variable did not reach significance (Type | p=>0.1) for entry into the final model. An increase in CHIP-CE score indicates a better HRQoL

Achievement scores. As seen in Table 3, the effect of the
ADHD-RS hyperactivity-impulsivity score on the
Achievement domain score was exerted through the
Academic Performance subdomain, since the Peer Rela-
tions subdomain was not significantly associated with
hyperactivity-impulsivity.

Younger children were reported to have better Satis-
faction, Resilience, and Academic Performance, while
being older was associated with better peer relation-
ships.

Risk Avoidance was the worst aspect of HRQoL for
these children with ADHD, indicating that they fre-
quently engaged in behaviours that are likely to lead to
injury and poor health. Risk behaviour was strongly re-
lated to having conduct problems, being male, having
family health problems and having a mother who re-
ported smoking during pregnancy. Achievement was the
next lowest area of HRQoL for the sample overall, and
was associated almost exclusively with the core symp-
toms of ADHD.

Discussion

HRQoL was severely and pervasively compromised
among these children 6-18 years of age who were show-
ing symptoms of ADHD, as reported by their parents,
primarily mothers.In this large and diverse sample, chil-

dren were very much more likely to engage in risk and
disruptive behaviours that imperil health (poor Risk
Avoidance) and to perform poorly in social and acade-
mic settings (poor Achievement), compared with chil-
dren in community samples in the US. Additionally,
these children also had very low levels of well-being and
self-worth (Satisfaction), poor coping and family in-
volvement (Resilience), as well as high levels of emo-
tional and somatic symptoms (Comfort).

The negative effect of hyperactivity was only ob-
served when it was reported by parents on the SDQ. The
level of hyperactivity rated by physicians on the ADHD-
RS during or immediately after their visit with the child
and parent was unexpectedly associated with better par-
ent-reported academic performance. Having peer prob-
lems and emotional symptoms on the SDQ was perva-
sively associated with poor HRQoL outcomes, over and
above the contribution made by the other variables.
Other factors affecting certain aspects of HRQoL in-
cluded having asthma, having multiple other somatic
symptoms, co-ordination problems, and having a parent
with a health or mental health problem possibly caused
by the child’s illness.

This study provides a unique perspective on the fac-
tors that contribute to the reduction in HRQoL of chil-
dren with ADHD over and above that associated with
the core symptoms of ADHD. In particular, the impor-
tance of somatic symptoms and illnesses in reducing the
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Table4 Means and standard deviations (SD) for categorical variables associated with baseline CHIP-CE domain scores

Independent variables Level Satisfaction Comfort Resilience Risk avoidance Achievement
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Living with both parents Yes 33.9(14.2) 43.2(10.4) 36.9 (12.1) 31.1(13.2)
No 30.3(14.4) 40.8(10.9) 34.0 (12.4) 27.3(14.0)
Family history of ADHD Yes 32.5(14.4)
No 33.7(14.2)
Maternal drug/alcohol abuse during pregnancy Yes 33.3(12.9)
No 36.1(12.2)
Low birth weight Yes 28.5(15.3)
No 30.0 (13.4)
Maternal smoking during pregnancy Yes 40.5(10.9) 33.8(12.7) 25.4(15.2) 28.4(11.2)
No 43.0(10.4) 36.7 (12.1) 31.1(12.8) 30.8(10.4)
Anxiety and/or depression Yes 26.3 (14.8) 38.0(10.3) 34.0(12.8)
No 34.3(13.8) 43.5(10.4) 36.5(12.0)
CD and/or ODD Yes 27.4(10.9)
No 32.3(10.0)
Tics and/or Tourette’s Yes 34.8(13.1) 28.0(11.8)
No 36.1(12.1) 30.5 (10.5)
Coordination problems Not present 34.2 (14.0) 31.4(10.4)
Present 29.6 (14.7) 27.9(10.9)
Asthma Not present 33.1(14.1) 43.0(10.3) 36.1(12.2) 30.2 (13.5)
Present 27.6 (16.1) 36.8(11.9) 34.0(12.4) 27.4(14.8)
Number of somatic symptoms 0 43.4(10.4) 36.9(12.1) 30.6 (13.4)
1 39.8(10.4) 33.3(12.1) 26.8 (14.1)
2+ 34.2(9.9) 30.6 (12.3) 29.6 (14.4)
Family health problem Yes 40.7 (10.6) 33.6(11.7) 26.9(14.2)
No 44.0(10.3) 38.1(12.2) 324(12.5)
Gender Female 31.6 (15.0) 40.8(10.4) 36.7 (12.5) 32.8(13.5) 30.0(10.0)
Male 32.9(14.3) 42.7(10.6) 35.9(12.2) 29.3 (13.5) 30.4(10.8)

A higher score indicates better HRQoL

quality of life of children with ADHD has not previously
been identified in this population, yet many children
had asthma and many others had two or more symp-
toms such as headaches, stomach aches and sleep dis-
turbance. Interestingly, one aspect of HRQoL, risk avoid-
ance, was slightly better (not significant) among
children with multiple somatic symptoms compared
with those with one somatic symptom. This supports a
previous finding that youth with diagnosed medical
conditions have greater risk avoidance than youth who
are well [18]. Although physician-identified ‘co-ordina-
tion problems’ is non-specific, it clearly has meaning to
parents and physicians since the identification of these
problems contributed significantly to the reduction in
children’s sense of well-being and to having poor rela-
tionships with peers.

Several family factors were of particular interest. The
presence of parental health or mental health problems
identified by the physician during the clinical interview
as being caused by the child’s problems was associated

with more risk behaviour and worse resilience. Re-
silience is operationalised as the child’s coping and in-
volvement with family, core aspects of HRQoL that are
affected by the child’s ADHD symptoms. Not living with
both parents made a contribution to poorer HRQoL, in
terms of more emotional and physical health symptoms
and lower comfort. Maternal smoking during pregnancy
was associated with a significantly worse level of risk be-
haviours among these children with ADHD. This sug-
gests the potential for testing alternative hypotheses as
to whether the smoking affected fetal development in a
manner that increases children’s risk taking behaviours,
or whether prenatal smoking is simply a marker for a
general tendency to take risks in both mother and child.

For HRQoL assessments to be used effectively in
evaluating and improving treatments for children with
ADHD, research such as this study will be necessary to
fully understand the factors that make independent con-
tributions to reductions in the quality of life for children
with ADHD.
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