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ABSTRACT

Health-Related Quality of Life and
Family Impact in Children with
Attention-Deficit/Hyperactivity Disorder
and Co-Morbid Psychiatric Conditions. (May 2010)
Christine Ashley Limbers, B.A., Santa Clara University;
M.S., Texas A&M University
Co-Chairs of Advisory Committee: Dr. James Varni
Dr. Robert Heffer

Attention-Deficit/Hyperactivity Disorder (ADHD) is one of the most prevalent
chronic disorders in childhood. The measurement of health-related quality of life
(HRQOL) can compliment ADHD behavior rating scales and provide a more
comprehensive understanding of the impact of ADHD and its treatment on the child’s
overall daily functioning and well-being. The purpose of the current study was to assess
HRQOL from the perspective of pediatric patient self-report and parent proxy-report and
family impact from the perspective of parents in children with ADHD ages 5 to 18 years
being seen at a Pediatric Psychiatric Clinic utilizing the PedsQL™ 4.0 Generic Core
Scales and Family Impact Module. For all PedsQL™ 4.0 Generic Core Scales, pediatric
patients with ADHD and their parents reported statistically significant worse HRQOL
than healthy children, with large effect sizes across all domains. More impaired generic
HRQOL was significantly correlated with more severe ADHD symptoms as measured

by the NICHQ Vanderbilt Total ADHD Symptom Score for parent proxy-report but not
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child self-report. More impaired family functioning was significantly correlated with
more severe ADHD symptoms. Intraclass Correlations (ICC) between pediatric patient
self-report and parent proxy-report across the PedsQL™ 4.0 Generic Core Scales were
in the poor to fair agreement range. These findings have implications for future research
and clinical practice with pediatric patients with ADHD and co-morbid psychiatric
conditions and their families. Given the large effect sizes reported between the present
sample and healthy children across all HRQOL domains, it is important that
interventions designed for children with ADHD and co-morbid psychiatric conditions
not only address psychosocial difficulties, but also the physical impairments that may
result from medications and/or co-morbid psychiatric diagnoses such as anxiety or
depression. Given our finding that greater ADHD symptomatology was significantly
associated with greater negative family impact, interventions for this population should
focus on mitigating the negative impact of ADHD and co-morbid psychiatric conditions
on families, particularly related to the areas of parental worry, family relationships, and

daily family activities.
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INTRODUCTION: HEALTH-RELATED QUALITY OF LIFE AND FAMILY IMPACT

Attention-Deficit/Hyperactivity Disorder (ADHD) is a chronic condition
characterized by impulsivity, a developmentally inappropriate activity level, low
frustration tolerance, poor organization of behavior, distractibility, and an inability to
sustain attention and concentration (APA, 1994; Cormier, 2008). ADHD is one of the
most prevalent chronic disorders in childhood, affecting approximately 3% to 7% of
school-aged children and accounting for nearly one third to one half of child mental
health referrals (Daviss, 2008). ADHD is diagnosed 3 times more often in boys than
girls (Barkley, 1998). ADHD symptoms are associated with impairments across a
number of domains including academic, social, and emotional functioning (Spencer,
Biederman, & Mick, 2007). For example, children with ADHD are often
underachieving in school, have significant problems in relationships with peers, teachers,
and parents, and are at a higher-risk for developing anxiety, depression, and substance
use disorders. A growing body of evidence suggests that ADHD symptoms and
associated impairments persist into adulthood for the majority of children with ADHD
(Barkley, Fischer, Smallish, & Fletcher, 2006).
ADHD Subtypes

Three ADHD subtypes are defined in the Diagnostic and Statistical Manual of
Mental Disorders, 4™ Edition (DSM-IV): predominantly inattentive, predominantly

hyperactive-impulsive, and a combined subtype (APA, 1994). To meet DSM-IV

This dissertation follows the style of the Journal of Pediatric Psychology.



criteria for the predominantly inattentive or predominantly hyperactive-impulsive
subtypes, at least 6 of 9 behaviors in one respective category must be endorsed (APA,
1994). Criteria for ADHD combined subtype is met when more than 6 behaviors are
endorsed from each respective category (APA, 1994). For all three subtypes, symptoms
must be present prior to 7 years of age, last at least 6 months at a frequency greater than
what would be expected in children of a comparable level of development, present in
two or more settings, have a clear impact on psychosocial functioning, and which can’t
be accounted for by other types of mental health or learning disorders (APA, 1994). The
ADHD combined subtype is most often diagnosed (50% to 75% of all individuals with
ADHD), followed by the inattentive subtype (20%-30%), and the hyperactive-impulsive
subtype (less than 15%) (Spencer et al., 2007). Children diagnosed with the inattentive
subtype are more likely to be girls and have less emotional and behavioral problems in
comparison with the other subtypes; children diagnosed with the combined ADHD
subtype tend to have the greatest overall impairments and have the highest frequency of
co-morbid psychiatric disorders (Spencer et al., 2007).
ADHD and Co-Morbid Psychiatric Disorders

There is a high frequency of co-morbid (co-existing) psychiatric disorders in
children with ADHD (Steinhausen et al., 2006). In fact, some estimates suggest that in
the general population, 2 in 3 children with ADHD meet DSM-IV criteria for one or
more co-morbid psychiatric disorders (Kadesjo & Gillberg, 2001). Co-morbid
psychiatric disorders often associated with ADHD include oppositional defiant disorder

(ODD), conduct disorder (CD), depression, bipolar disorder, anxiety, tic disorders,



obsessive compulsive disorder, autism spectrum disorders, learning disabilities, and
mental retardation (Cormier, 2008). ODD and CD are among the most prevalent co-
morbid psychiatric conditions in children with ADHD; 50% to 60% of children
diagnosed with ADHD meet criteria for ODD while 25% of children diagnosed with
ADHD meet criteria for CD (Kadesjo & Gillberg, 2001). Mood and anxiety disorders
also frequently co-exist with ADHD in that nearly one in four children with ADHD also
meets criteria for a mood and/or anxiety disorder (Root & Resnick, 2003). The co-
existence of ADHD with other psychiatric conditions in children has been associated
with greater severity of ADHD symptoms and behavioral problems, and more
substantial impairments in psychosocial functioning (Steinhausen et al., 2006).
ADHD and Family Impact

ADHD also has a profound impact on family functioning. The social-ecological
framework, based on the work of Dr. Urie Bronfenbrenner, provides a helpful model for
understanding the interactions between a child with ADHD and the numerous systems
relevant to the child, including the family (Bronfenbrenner, 1979). Microsystems are the
most proximal levels of influence on the child and involve the “pattern of activities,
roles, and interpersonal relations” the child experiences (Bronfenbrenner, 1979).
Included in the microsystem are settings and people the child frequently interacts with
including school and family members such as parents and siblings (Roberts, 2003). Also
included in the microsystem of a child with a chronic health condition such as ADHD is
the disease and its treatment (Roberts, 2003). Mesosystems are “interrelated

miscrosystems, or the overlap or two or more microsystems” (Roberts, 2003). For



example, the mesosystem of a child with ADHD may involve interactions between
teachers, parents, and health care providers who treat the child. The exosystem involves
aspects of the child’s environment that have significant indirect effects on the child
(Roberts, 2003). For example, this can include parental employment which is important
since parents provide the majority of care for their children.

A chronic health condition such as ADHD and its treatment can place a number
of demands on a child’s family (Wallander & Varni, 1998). In addition to the behavioral
problems families of children with ADHD must cope with, parents are often faced with
increased caretaking demands related to the delivery and management of the child’s
medication and behavioral treatment programs (Riley, Lyman et al., 2006; Whalen et al.,
2006). Strained parent-child and sibling relationships, less perceived family
cohesiveness, parental depression, and higher rates of separation and divorce have been
reported in families of children with ADHD (Brown & Pacinin, 1989; Kaplan, Crawford,
Fisher, & Dewey, 1998). Parents’ work status and work productivity have been shown
to be negatively impacted by childhood ADHD (Coghill et al., 2008).

Children’s academic problems have been shown to negatively impact family
functioning (Kaplan et al., 1998). To evaluate if the behavioral problems associated
with ADHD impose a unique burden on families above and beyond general school
difficulties, Kaplan et al. (1998) conducted a cross-sectional analysis of family
functioning across a group of children with ADHD and a group of children with reading
disabilities who had no reported behavior problems (Kaplan et al., 1998). The authors

found that families of children with ADHD reported significantly more impairments in



family functioning compared to families of children with reading disabilities. These
findings suggest that behavioral problems associated with ADHD pose a greater burden
to families than general school problems (Kaplan et al., 1998). However, as noted by the
authors, these findings should be interpreted with caution given the familial nature of
ADHD. That is, many parents of children with ADHD may have characteristics of
ADHD themselves which may contribute to family dysfunction (Kaplan et al., 1998).
There is a growing body of literature that suggests children with ADHD
experience chronic sleep difficulties, which may in part be attributed to the side effects
of medications used to treat ADHD (Lim, Ooi, Fung, Mahendran, & Kaur, 2008). These
sleep difficulties may further negatively impact family functioning and include problems
initiating sleep (resisting bedtime, delayed onset sleep) and maintaining sleep (recurrent
awakenings, restless sleep, nightmares, disordered breathing) (Sung, Hiscock, Sciberras,
& Efron, 2008). In a sample of 239 Australian children ages 5-18 years diagnosed with
ADHD, Sung et al. (2008) found that 73.3% of children in their sample experienced
sleep difficulties (28.5% mild sleep problems; 44.8% moderate or severe sleep
problems) (Sung et al., 2008). The authors reported a strong association between
moderate or severe sleep problems and the mental health of the primary caregiver,
family functioning, and the primary caregiver’s ability to fulfill daily responsibilities
outside of the home (Sung et al., 2008). Specifically, parents in the sample of children
with moderate or severe sleeps problems were more likely to report missing work or
being late for work in the previous 6 months (Sung et al., 2008). A recent study by

Mayes et al. (2009) found that children with ADHD combined subtype experienced



greater sleep difficulties than children with ADHD inattentive subtype; children with
ADHD and co-morbid anxiety or depression experienced greater sleep problems than
children with ADHD alone and children with ADHD and co-morbid ODD (Mayes et al.,
2009).
Treatment of ADHD

Consistent with the treatment of other chronic mental health conditions, the goal
of treatment for ADHD is to reduce symptoms, improve functionality, and enhance well-
being for the child. Three treatments are the mainstay for treating children with ADHD
(Kratochvil et al., 2009). These include behavioral interventions, central nervous
stimulants, and a combination of the two. Expert guidelines indicate that a combination
of behavioral treatment and stimulant medication is the most effective treatment for
children with ADHD, particularly given the considerable behavioral problems that
negatively impact family and school functioning (Edwards, 2002). Behavioral
treatments for ADHD involve behavioral parent training and interventions in the
classroom that attempt to alter the physical and social environment factors that lead to
the maintenance of problematic child behavior; such training involves teaching parents
and teachers specific techniques such as positive reinforcement, time-out, and “response
cost” to reward positive behaviors and utilizing consequences for behaviors that are
disruptive or noncompliant (Kratochvil et al., 2009).

Two types of stimulant medications (methylphenidate and dextroamphetamine)
are used most frequently to treat symptoms of ADHD. Some data suggest that at least

90% of children with ADHD will respond positively to one stimulant with no major



adverse side effects when the medication is administered and dosed properly (Cormier,
2008). However, the use of stimulant medications to treat children with ADHD can be
controversial given that some children experience adverse side effects including
decreased appetite, headache or stomachache, delayed sleep onset, irritability, social
withdrawal, and in a small number of children, motor tics (Kratochvil et al., 2009).
Adverse side effects caused by stimulant medications tend to be transient and are
typically managed by altering dosage and administration time (Daviss, 2008). There has
been growing support for the effectiveness of non-stimulant drugs such as atomoxetine
for treating children with ADHD (Newcorn et al., 2008).
Health-Related Quality of Life

The last decade has evidenced a dramatic increase in the development and
utilization of pediatric patient patient-reported outcomes (PROs) in an effort to improve
pediatric patient health and determine the value of healthcare services (FDA, 2006). By
definition, PROs are self-report instruments that directly measure the patient’s
perceptions of the impact of disease and treatment as clinical trial endpoints (FDA,
2006). PROs include multi-item health-related quality of life (HRQOL) instruments, as
well as single-item symptom measures (e.g., pain visual analogue scale [VAS])
(Acquadro et al., 2003; Sherman, Eisen, Burwinkle, & Varni, 2006; Willke, Burke, &
Erickson, 2004). It has been extensively documented in the PRO measurement of
children with chronic health conditions and healthy children that information provided
by proxy-respondents is not equivalent to that reported by the child (Eiser & Morse,

2001a; Upton, Lawford, & Eiser, 2008). This has been especially true for internal



domains such as emotional functioning, pain, and fatigue in which symptoms may only
be known by the child (FDA, 2006). Taken together, the findings on the proxy problem
“indicate that parent reports cannot be substituted for child self-reports” (Theunissen et
al., 1998) and evaluations of pediatric patients’ perspectives regarding treatment
outcomes should be included in pediatric clinical trials given the documented differences
between child and parent report.

HRQOL is a multidimensional construct (World Health Organization, 1948) and
consistent with the World Health Organization’s definition of health, evaluates a
patient’s subjective perception of the impact of disease and treatment on physical,
psychological, and social functioning (World Health Organization, 1948). A number of
authors have argued that improving quality of life is the ultimate goal of healthcare
(Kaplan, 2001). Although the term “quality of life” (QOL) is sometimes used
interchangeably with HRQOL, QOL is actually a broader construct that encompasses
aspects of life which are not amenable to healthcare services (e.g., the evaluation of the
impact of the built environment on general well-being). Thus, HRQOL has emerged as
the most appropriate term for QOL health dimensions which are within the scope of
healthcare services (FDA, 20006).

One of the most widely used models in pediatric psychology for understanding a
child and family’s adjustment to a chronic health condition comes from Wallander and
Varni (1998) (Wallander & Varni, 1998). Within this theoretical framework, a chronic
health condition is conceptualized as “an ongoing chronic strain for both the children

and their parents” (Wallander & Varni, 1998). Chronic strains are “persistent objective



conditions that require continual readjustment, repeatedly interfering with the adequate
performance of ordinary role-related activities” (Wallander & Varni, 1998). Risk factors
in the model include: (1) disease/disability parameters (e.g., diagnosis, severity,
visibility, brain damage, cognitive functioning), (2) functional independence in activities
of daily living, and (3) psychosocial stressors (e.g., handicap-related problems, daily
hassles, major life events). Resistance factors in the model fall into 3 categories: (1)
intrapersonal factors (e.g., temperament, competence, motivation, problem-solving
ability), (2) social-ecological factors (e.g., family environment, family members’
adjustment, social support), and (3) stress processing factors (e.g., cognitive appraisal,
coping strategies). The main outcome in the model is consistent with the World Health
Organization's definition of health, and which is currently defined conceptually as
health-related quality of life (e.g., physical, mental, and social dimensions).
ADHD and Health-Related Quality of Life

Treatment response in children with ADHD often focuses on symptom reduction
measured through behavioral rating scales completed by the child’s parents and teachers
(Barkley, 1998). These behavior rating scales such as the Conner’s Rating Scales are
specific for behavioral characteristics of ADHD (e.g., inattention, hyperactivity,
cognitive problems, oppositional behavior, anxiety, social problems) and therefore are
limited in their ability to assess the child’s functioning broadly. Furthermore, the
majority of these behavior rating scales only offer parent and teacher reports for young
children. Consequently, they are unable to capture the young child’s perspective

regarding his/her functioning. The measurement of HRQOL can compliment ADHD
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behavior rating scales and provide a more comprehensive understanding of the impact of
ADHD and its treatment on the child’s overall daily functioning and well-being (Yang,
Hsu, Chiou, & Chao, 2007).

A number of recent studies have assessed HRQOL in children with ADHD
(Bastiaens, 2008; A. F. Klassen, Miller, & Fine, 2004; Matza et al., 2004; Perwien et al.,
2004; Riley, Coghill et al., 2006; Sallee, Ambrosini, Lopez, Shi, & Michaels, 2004;
Sawyer et al., 2002; Sung et al., 2008; Varni & Burwinkle, 2006; Yang et al., 2007;
Svanborg et al., In press; Wigal et al., 2005). These 12 studies are summarized in Table
1. While these studies are an important contribution to the empirical literature,
demonstrating the substantial negative impact of ADHD on HRQOL, they provide a
limited understanding of the HRQOL of children with ADHD since HRQOL was only
evaluated via parent proxy-report for all but one of the studies (Varni & Burwinkle,
2006). The study by Varni & Burwinkle (2006) that assessed pediatric patient self-
reported HRQOL in children with ADHD had a number of methodological limitations.
For example, this was a population-based study so children were identified by their
parents as having ADHD, not by a physician (Varni & Burwinkle, 2006). In addition,
information on co-morbid psychiatric disorders was unavailable as was information on
ADHD symptom severity (Varni & Burwinkle, 2006). Given the far reaching
psychosocial difficulties associated with ADHD, the adverse side effects that can result
from stimulant medications, many of which involve internal symptoms such as loss of
appetite, headaches, stomachaches, and irritability, and the well documented

discrepancies between parent and child self-reports in the PRO literature, there is a need
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for methodologically sound studies that assess HRQOL from the perspective of children
with ADHD.

Further, while 5 of the 12 studies summarized in Table 1 assessed the
relationship between ADHD symptom severity and HRQOL, none of the studies used
the Vanderbilt ADHD Diagnostic Rating Scales parent version (NICHQ, 2003) which is
a well-validated measure of ADHD symptom severity consistent with the Diagnostic and
Statistical Manual for Mental Disorders Fourth Edition (DSM-IV) (Froehlich, Lanphear,
& Epstein, 2007; NICHQ, 2003; Wolraich, Lambert, & Doffing, 2003). Two of the
studies (Perwien et al., 2004; Yang et al., 2007) used the Clinical Global Impressions-
ADHD- Improvement, a single item measure of symptom severity based on the
clinician’s evaluation of a child’s ADHD symptom severity in relation to the clinician’s
total experience with ADHD symptoms. A single item measure completed by a clinician
who does not directly observe the child’s behavior in multiple settings may not be the
most reliable and valid indicator of ADHD symptom severity. In one study (A. F.
Klassen et al., 2004), ADHD symptom severity was measured utilizing an instrument
that has not been well-validated called the Child Symptom Inventory. Two studies
(Matza et al., 2004; Riley, Coghill et al., 2006) used the ADHD Rating Scale-IV Parent
Version, which is an 18-item measure that corresponds to the DSM-IV diagnostic
criteria for ADHD and has been widely used to assess ADHD symptom severity. Ina
sample of 1,477 children ages 6-18 years diagnosed with ADHD, Riley et al. (2006)
found that correlations between 5 of the 6 scales on the HRQOL measure CHIP-CE

(Satisfaction, Comfort, Resilience, Academic Performance, and Peer Relations) and the
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ADHD Rating Scale-1V Parent Version were in the small effect size range (Riley,
Coghill et al., 2006). In a sample of 297 children ages 8 to 17 years diagnosed with
ADHD, Matza et al. (2004) found that the psychosocial functioning scales of the Child
Health Questionnaire (CHQ) Parent Version and the ADHD Rating Scale-IV Parent
Version were significantly negatively correlated (Matza et al., 2004). In general, the
CHQ physical scales were not significantly correlated with the measure of ADHD
symptom severity. While these two studies provide useful information on the
associations between ADHD symptom severity and HRQOL, they were limited by the
fact the analyses only included Pearson correlations and did not control for the presence
of co-morbid psychiatric conditions. Thus, it is unclear the impact co-morbid
psychiatric conditions had on ADHD symptom severity and HRQOL in these two
studies. As such, there is a need for additional research that elucidates the relationship
between ADHD symptom severity and HRQOL controlling for co-morbid psychiatric
diagnoses.

Finally, only one of the 12 published studies that assessed HRQOL in children
with ADHD (Table 1) evaluated the relationship between HRQOL and family impact
(Riley, Coghill et al., 2006). Riley et al. (2006) correlated the Family Strain Index with
the CHIP-CE. The authors found that correlations between the Family Strain Index and
5 of the 6 scales of the CHIP-CE (Satisfaction, Comfort, Resilience, Academic
Performance, and Peer Relations) were in the medium effect size range. The correlation
between the Family Strain Index and the Risk Avoidance scale on the CHIP-CE was in

the large effect size range. While these findings point to the significant association
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between impaired HRQOL and family functioning in children with ADHD, they are
limited by the fact that they only include Pearson correlations. Furthermore, the Family
Strain Index is not a well-validated measure. In fact, as noted by the authors, this study
represented the first use of the Family Strain Index as it was developed specifically for
the purposes of this investigation (Riley, Coghill et al., 2006). Given the profound
impact of ADHD on family functioning, there is a need to better understand the
relationship between HRQOL and family impact in children with ADHD.

The current study aims to address a gap in the literature by assessing HRQOL
from the perspective of pediatric patient self-report and parent proxy-report and family
impact from the perspective of parents in children with ADHD ages 5 to 18 years being
seen at a Pediatric Psychiatric Clinic. Specifically, this study: (a) compares child self-
reported and parent proxy-reported HRQOL for pediatric patients with a physician-
diagnosis of ADHD to a matched sample of healthy children, (b) investigates the
interrelationships between child self-reported HRQOL, parent proxy-reported HRQOL,
parent-reported family impact, ADHD symptom severity, and disease-specific
indicators, and (c) evaluates agreement between child self-reported and parent proxy-
reported HRQOL.

The following hypotheses were tested:

1. Consistent with previous PedsQL™ findings utilizing child self-report and parent
proxy-report in a population-based study (Varni & Burwinkle, 2006) of children
with ADHD and findings utilizing other HRQOL proxy-report measures in this

population (A. F. Klassen et al., 2004; Matza et al., 2004), children with ADHD
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will demonstrate significantly lower HRQOL (effect sizes in the medium to large
range) than a matched sample of healthy children for both child self-report and
parent proxy-report, with the greatest differences demonstrated on psychosocial
functioning.

Consistent with previous findings with children with ADHD using parent proxy-
report (A. F. Klassen et al., 2004; Matza et al., 2004; Perwien et al., 2004; Yang
et al., 2007), more severe ADHD symptoms will be associated with more
impaired generic HRQOL.

Greater impairments in the child’s HRQOL and more severe ADHD symptoms
will be associated with greater negative family impact consistent with previous
literature utilizing parent proxy-report (Riley, Coghill et al., 2006).

Children and their parents will demonstrate moderate to good agreement
regarding the child’s HRQOL as evidenced by Intraclass Correlations between
0.41 to 0.80 consistent with the one previous population-based study that
assessed HRQOL in children with ADHD from the perspective of both child self-
report and parent proxy-report (Varni & Burwinkle, 2006). Parents will report
lower mean HRQOL scores than children based on previous literature (Upton et

al., 2008).
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METHOD

Participants

The current study utilized a pre-existing database. Participants were children
with a physician diagnosis of ADHD ages 5-18 years (n = 179) and parents of children
with a physician diagnosis of ADHD ages 5-18 years (n = 181) from a Pediatric
Psychiatric Clinic. This population of children with ADHD treated at a Pediatric
Psychiatric Clinic were specifically selected given that it was anticipated that this a
population of children would manifest a high prevalence of co-morbid psychiatric
conditions (Epstein, Shawitz, Shaywitz, & Woolston, 1991; Wasserman et al., 1999).
The average age of the 57 girls (31.1%) and 124 boys (67.8%; Missing, n = 2, 1.1%) was
11.08 years (SD = 3.70). With respect to race/ethnicity, the sample contained 147
(80.3%) White non-Hispanic, 8 (4.4%) Hispanic, 20 (10.9%) Black non-Hispanic, 5
(2.7%) Other, and 3 (1.6%) Missing. Mean SES was 40.62 (SD = 11.71), indicating on
average a middle to upper middle class sample based on the Hollingshead index
(Hollingshead, 1975). SES data was not available for 27 participants (14.9%). Mean
number of months since being diagnosed with ADHD for the sample was 43.68 months
(SD =32.19; Range = 1-153). The median number of diagnoses children in the sample
had was 2 (SD = 0.93; Range = 1-4). 88.0 % of the sample had at least one co-morbid
diagnosis. The co-morbid diagnoses were predominantly psychological disorders and
included Mood Disorders (n = 82), Disruptive Behavior Disorders (n = 99), Anxiety
Disorders (n = 52), Psychotic Disorders (n =7), Substance Use Disorders (n =1),

Learning Disability/Mental Retardation (n =28), and Other (n = 13). The median
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number of daily medications children in the sample were taking was 1 (SD = 0.57;
Range = 0-3); mean number of months children had been on medications was 42.09 (SD
=31.71; Range = 1-153). 98.4% of children in the sample were taking at least one daily
medication to treat ADHD symptoms. These medications included Adderall (n = 68),
Concerta (n = 59), Strattera (n = 12), Ritalin (n = 9), Methylphenidate (n = 4), Dexedrine
(n = 3), Dextrostat (n = 1), Focalin (n = 2), Methylin (n = 2), and Metadate (n = 1). This
sample is representative of the underlying population of children with ADHD in the
United States which is more likely to be white males (Bimstein, Wilson, Guelmann, &
Primosch, 2008).

The healthy children sample was derived from the previously conducted
PedsQL™ 4.0 initial field test (Varni, Seid, & Kurtin, 2001) and a statewide SCHIP
evaluation in California (Varni, Burwinkle, Seid, & Skarr, 2003) and was randomly
matched by age, gender, and race/ethnicity to the ADHD sample utilizing the SPSS
Version 16.0 statistical software random sample case selection command. Children were
assessed either in physicians’ offices during well-child visits, by telephone, or via a
statewide mailing. The average age of the 957 boys (65.9 %) and 496 girls (34.1 %) was
9.21 years (SD = 4.46). With respect to race/ethnicity, the sample contained 1170 (80.5
%) White non-Hispanic, 112 (7.7 %) Hispanic, 131 (9.0 %) Black non-Hispanic, 26
(1.8%) Other, and 14 (1.0%) Missing. Mean socioeconomic status (SES) was
unavailable for this sample, although the statewide SCHIP sample was representative of

low-income families (< 250% of the federal poverty level).
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Measures

Generic Health-Related Quality of Life. Generic health-related quality of life
(HRQOL) was measured for both child self-report and parent proxy using the PedsQL™
4.0 Generic Core Scales (Pediatric Quality of Life Inventory™) (Varni et al., 2001). The
23-item PedsQL™ 4.0 Generic Core Scales were designed to measure the core
dimensions of health (physical, mental, and social health) delineated by the World Health
Organization (World Health Organization, 1948), as well as role (school) functioning.
The PedsQL™ consists of brief, practical, generic core scales suitable for use with
healthy school and community populations, as well as with pediatric populations with
acute and chronic health conditions. Pediatric self-report is measured in children and
adolescents ages 5-18 years, and parent proxy-report of child HRQOL is measured for
children and adolescents ages 2-18 years. In this study, only children ages 5 to 18 years
and their parents completed the PedsQL™ given the low prevalence of children with
ADHD ages 2-4 years seen in the Psychiatry Clinic in which data was collected. The 23-
item PedsQL™ 4.0 Generic Core Scales encompass: 1) Physical Functioning (8 items), 2)
Emotional Functioning (5 items), 3) Social Functioning (5 items), and 4) School
Functioning (5 items). The instrument takes approximately 5 minutes to complete (Varni
et al., 2001). The PedsQL 4.0 Generic Core Scales has emerged as a widely used generic
HRQOL measure in pediatric chronic health conditions that has resulted from an
extensive iterative process involving numerous patient and parent focus groups and
individual focus interviews, item generation, cognitive interviewing, pre-testing, and

subsequent field testing (Varni & Limbers, 2009). There are currently extensive
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international data on thousands of healthy children and children with numerous pediatric
chronic health conditions published or in press in over 350 peer-reviewed journals since
2001 (A full listing of the updated peer-reviewed journal publications is available at
www.pedsql.org). The PedsQL™ 4.0 Generic Core Scales has been utilized in pediatric
psychiatric disorders, demonstrating significant impairments in HRQOL and significant
intercorrelations with the Child Behavior Checklist (Bastiaansen, Koot, Bongers, Varni,
& Verhulst, 2004; Storch et al., 2007; Varni Seid, & Rode, 1999) and measures of
emotional distress including the Children’s Depression Inventory (Cotton et al., 2009;
Varni, Seid, & Rode, 1999; Anderson et al., in press), the State-Trait Anxiety Inventory
for Children (STAIC) (Varni, Seid, & Rode, 1999), the Revised Children’s Manifest
Anxiety Survey (RCMAS) (Anderson et al., in press), and the Social Phobia and Anxiety
Inventory for Children and Short Mood and Feeling Questionnaire (Reinfjell, Hjemdal,
Aune, Vikan, & Diseth, 2008).

The PedsQL™ 4.0 Generic Core Scales has been shown to distinguish between
healthy children and children with pediatric chronic health conditions (Field, Alpert,
Vega-Lahr, Goldstein, & Perry, 1988; Palmer, Meeske, Katz, Burwinkle, & Varni, 2007;
Uzark, Jones, Burwinkle, & Varni, 2003; Varni et al., 2006; Varni, Burwinkle, Katz,
Meeske, & Dickinson, 2002; Varni, Burwinkle, Rapoff, Kamps, & Olson, 2004),
demonstrated sensitivity to disease severity(Chan, Mangione-Smith, Burwinkle, Rosen, &
Varni, 2005; Varni et al., 2006; Varni, Limbers, & Burwinkle, 2007), responsiveness
through patient change over time (Connelly & Rapoff, 2006; Fullerton et al., 2007;

Holterman et al., 2007; Razzouk et al., 2006; Varni, Seid et al., 2002), and shown
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significant intercorrelations with disease-specific symptoms (Varni et al., 2006; Varni,
Burwinkle, Jacobs et al., 2003). The PedsQL™ 4.0 Generic Core Scales child self-report
version has also demonstrated factorial invariance (stable factor structure) across age (
Limbers, Newman, & Varni, 2008a), gender (Varni, Limbers, & Newman, 2008),
race/ethnicity (Limbers, Newman, & Varni, 2009), socioeconomic status (Limbers,
Newman, & Varni, 2008), health status (Limbers, Newman, & Varni, 2008b),
longitudinally (Varni, Limbers, Newman, & Seid, 2008), and across mode of
administration (Varni, Limbers, & Newman, 2009).

Family Impact. The 36-item PedsQL™ Family Impact Module Scales encompass
6 scales measuring parent self-reported functioning: 1) Physical Functioning (6 items), 2)
Emotional Functioning (5 items), 3) Social Functioning (4 items), 4) Cognitive
Functioning (5 items), 5) Communication (3items), 6) Worry (5 items), and 2 scales
measuring parent reported family functioning; 7) Daily Activities (3 items) and 8) Family
Relationships (5 items). Items and scales were developed through focus groups,
cognitive interviews and pre-testing measurement development protocols (Varni,
Sherman, Burwinkle, Dickinson, & Dixon, 2004), and our prior research and clinical
experiences with children with chronic health conditions and their families. The
PedsQL™ Family Impact Module has demonstrated acceptable reliability and validity
across a number of populations including children with sickle cell disease (Panepinto,
Hoffmann, & Pajewski, 2009), developmental delays (Hsieh, Huang, Lin, Wu, & Lee,
2009), cancer (Scarpelli et al., 2008), and medically fragile children with complex

chronic health conditions (Varni, Sherman, Burwinkle, Dickinson, & Dixon, 2004).



20

The PedsQL™ Family Impact Module was developed as a parent-report
instrument (Varni et al., 2004). Likert response scale and scoring method for the Family
Impact Module are identical to the PedsQL™ 4.0 Generic Core Scales, with higher scores
indicating better functioning (less negative impact). The PedsQL Family Impact Module
Total Scale Score is the sum of all 36 items divided by the number of items answered.
The Parent HRQOL Summary Score (20 items) is computed as the sum of the items
divided by the number of items answered in the Physical, Emotional, Social, and
Cognitive Functioning Scales. The Family Functioning Summary Score (8 items) is
computed as the sum of the items divided by the number of items answered in the Daily
Activities and Family Relationships Scales.

ADHD Symptom Severity. Parents completed the parent version of the
Vanderbilt ADHD Diagnostic Rating Scales (NICHQ, 2003). The Vanderbilt ADHD
Diagnostic Rating Scales Parent Version has been shown to have valid psychometric
properties consistent with the Diagnostic and Statistical Manual for Mental Disorders
Fourth Edition (DSM-1V) diagnosis of ADHD in school-aged children (Wolraich et al.,
2003) and a single parent rater has been successfully used to identify children with
ADHD in a nationally representative sample (Froehlich et al., 2007). The Vanderbilt
includes a 9-item Inattentive Scale, 9-item Hyperactive/Impulsive Scale, 8-item
Oppositional Defiant Disorder Scale, 14-item Conduct Disorder Scale, and 7-item
Anxiety/Depression Scale. The Total ADHD Symptom Score (18 items), is a summary

score of the Inattentive Scale and Hyperactive/Impulsive Scale. The Vanderbilt scales
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use a 4-point Likert rating, in which the parent notes whether over the last 6 months the
behavior symptoms have occurred rarely, sometimes, often, or very often.

Demographics. Parents completed the PedsQL™ Family Information Form

(Varni et al., 2001) which contains demographic information including the child’s date
of birth, gender, race/ethnicity, and parental education and occupation information
required to calculate the Hollingshead socioeconomic status (SES) index (Hollingshead,
1975).

Disease-Specific Indicators. The following information was retrieved from the
child’s medical chart by a research nurse: number of months since diagnosis, number of
diagnoses, category of co-morbid diagnoses, number of daily medications, name of daily
medications, and number of months on medications. ADHD and co-morbid psychiatric
diagnoses were made after an extensive clinical interview by a child psychiatrist prior to
the child being enrolled in the study based on signs and symptoms presented and history,
including in some cases diagnostic scales completed by parents and teachers.

Procedures

Data collection took place over a three year period between 2005 and 2008.
Children ages 5-18 and their parents were given a specific PedsQL™ Generic Core
Scales age-appropriate form depending on the child’s age (5-7, 8-12, and 13-18).
Younger children (5-7 years) were assisted by a research assistant in completing the
measure. The research assistant was also present to assist children in the older groups
and parents as needed. Parents then completed the PedsQL™ Family Impact Module,

Vanderbilt ADHD Diagnostic Rating Scales Parent Version, and the PedsQL™ Family
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Information Form, in that order. Instruments were completed by participants in a patient
examination room in the Pediatric Psychiatric Clinic, either while waiting for the
physician or after the child’s appointment with the physician. A $10 gift certificate was
provided to each child/parent pair for their participation in the study. Written parental
informed consent and child assent were obtained. This research protocol was approved
by the Institutional Review Board at Scott & White Memorial Hospital and Clinics.
Statistical Analyses

First, independent samples # tests to compare pediatric patients with ADHD and a
matched sample of healthy children on the PedsQL™ 4.0 Generic Core Scales. In order
to determine the magnitude of the differences between pediatric patients with ADHD
and healthy children, effect sizes were calculated (Cohen, 1988). Effect size as utilized
in these analyses were calculated by taking the difference between the healthy sample
mean and the ADHD sample mean, divided by the pooled standard deviation. Effect
sizes for differences in means are designated as small (.20), medium (.50), and large
(.80) in magnitude (Cohen, 1988).

To test hypothesis 2, an analysis of Pearson’s Product Moment Correlations
among the PedsQL™ 4.0 Generic Core Scales and the NICHQ Vanderbilt Total ADHD
Symptom Score, as well as disease-specific indicators including number of months since
diagnosis, number of diagnoses, number of daily medications, and number of months on
medications, were examined. Pearson’s Product Moment Correlation coefficient effect
sizes are designated as small (.10-.29), medium (.30-.49), and large (>.50)(Cohen, 1988).

In addition, to test hypothesis 2, two separate hierarchical linear regression models were
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constructed to assess the associations between overall HRQOL and ADHD
symptomatology, over and above the associations between HRQOL, demographic
variables, and disease-specific indicators. It was hypothesized that inattentive symptoms
would be more strongly associated with impairments in HRQOL than
hyperactive/impulsive symptoms based on previous Pearson Correlation findings with
children with ADHD (Gordon et al., 2006; A. F. Klassen et al., 2004). The block-entry
method was used with overall generic HRQOL (PedsQL™ Generic Core Total Score for
child self-report and parent proxy-report) as primary outcomes. Independent variables
were entered into the models in blocks in the following order: (1) sociodemographic
characteristics (age, gender, race/ethnicity, SES); (2) disease-specific indicators (number
of ADHD medications, time on ADHD medications, time since ADHD diagnosis,
presence of co-morbid diagnosis, number of diagnoses); and (3) ADHD symptomatology
(Vanderbilt Inattentive Scale and Vanderbilt Hyperactive/Impulsive Scale). The order
for entering independent variables (i.e., entering demographic variables first followed by
disease-specific indicators and symptoms) was modeled after two previous studies that
utilized hierarchical linear regression analyses (Bastiaansen, Koot, & Ferdinand, 2005;
Cotton et al., 2009). As noted above in the description of the sample, there was some
missing data with regard to demographic variables and disease-specific indicators. Since
these variables were entered into the first and second blocks of the two hierarchical
linear regression models, cases with missing demographic and disease-specific data were
excluded from the analyses which resulted in a final sample of 140 for child self-report

and parent proxy-report.
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To test hypothesis 3, an analysis of Pearson’s Product Moment Correlations
among the PedsQL™ Family Impact Module and the NICHQ Vanderbilt Total ADHD
Symptom Score, as well as disease-specific indicators including number of months since
diagnosis, number of diagnoses, number of daily medications, and number of months on
medications, were examined. An analysis of Pearson’s Product Moment Correlations
among the PedsQL™ Family Impact Module and PedsQL™ 4.0 Generic Core Scales
was also conducted. As previously noted, Pearson’s Product Moment Correlation
coefficient effect sizes are designated as small (.10-.29), medium (.30-.49), and large
(>.50)(Cohen, 1988). In addition, to test hypothesis 3 a separate hierarchical linear
regression model was constructed to assess the associations between family impact and
child psychosocial functioning, over and above the associations between family impact,
demographic variables, and disease-specific indicators/symptom severity. The block-
entry method was used with overall family impact (PedsQL Family Impact Module
Total Score) as the primary outcome. It was hypothesized that child emotional, social,
and school functioning would be associated with family impact based on previous
literature (Riley, Lyman et al., 2006; Whalen et al., 2006; B. J. Kaplan et al., 1998).
Independent variables were entered into the model in blocks in the following order: (1)
sociodemographic characteristics (age, gender, race/ethnicity, SES); (2) disease-specific
indicators/symptom severity (number of ADHD medications, time on ADHD
medications, time since ADHD diagnosis, presence of co-morbid diagnosis, number of
diagnoses, Vanderbilt ADHD Symptom Score); and (3) child psychosocial functioning

(parent proxy-reported PedsQL™ Emotional Functioning Scale, PedsQL™ Social
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Functioning Scale, PedsQL™ School Functioning Scale). The order for entering
independent variables (i.e., entering demographic variables first followed by disease-
specific indicators and symptoms) was modeled after two previous studies that utilized
hierarchical linear regression analyses (Bastiaansen et al., 2005; Cotton et al., 2009).
There was some missing data with regard to demographic variables and disease-specific
indicators. Since these variables were entered into the first and second blocks of the
hierarchical linear regression model, cases with missing demographic and disease-
specific data were excluded from the analyses which resulted in a final sample of 147.

Agreement between child self-report and parent proxy-report (hypothesis 4) was
determined through Intraclass Correlations (ICCs) (McGraw & Wong, 1996). The ICC
provides an index of absolute agreement given that it takes into account the ratio
between subject variability and total variability (Cremeens, Eiser, & Blades, 2006;
McGraw & Wong, 1996). Intraclass Correlations are designated as < 0.40 poor to fair
agreement, 0.41-0.60 moderate agreement, 0.61-0.80 good agreement, and 0.81-1.00
excellent agreement (Bartko, 1966; Wilson, Dowling, Abdolell, & Tannock, 2001). In
addition, mean values between children and parent scores on the PedsQL™ 4.0 Generic
Core Scales were compared using independent samples ¢ tests. In order to determine the
magnitude of the differences between pediatric patients with ADHD and their parents,
effect sizes were calculated.(Cohen, 1988) Effect size as utilized in these analyses were
calculated by taking the difference between the child mean and the parent sample mean,
divided by the pooled standard deviation. As previously noted, effect sizes for

differences in means are designated as small (.20), medium (.50), and large (.80) in
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magnitude (Cohen, 1988). Statistical analyses were conducted using SPSS Version 16.0

for Windows (SPSS, 2008).
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RESULTS

Exploratory Age Analysis

Table 2 presents PedsQL™ 4.0 Generic Core Scale scores across age forms (5-7,
8-12, 13-18). For child self-report, statistically significant differences between age
forms were found on Physical Health and School Functioning. Specifically, adolescents
(ages 13-18 years) self-reported significantly better physical health than young children
(ages 5-7) and children (ages 8-12 years). Young children self-reported significantly
better school functioning than children and adolescents. For parent proxy-report, parents
of young children (ages 5-7) reported significantly better PedsQL™ Total Scale,
Psychosocial Health, Social Functioning, and School Functioning scores for their
children compared to parents of children (ages 8-12). Despite these significant
differences, data were pooled across age forms for the subsequent analyses given that
sample sizes for each age form (n =46 young child, n = 75 child, n = 60 adolescent)
were not large enough to conduct separate analyses. It should be noted that for the
hierarchical linear regression analyses (hypothesis 2 and 3), age was one of the socio-
demographic variables controlled for in the first block.
Comparisons between Children with ADHD and Healthy Children

For pediatric patients with ADHD and healthy children, means and standard
deviations of the PedsQL™ 4.0 Generic Core Scale Scores for patient self-report and
parent proxy-report are presented in Table 3. For all PedsQL™ 4.0 Generic Core Scales,
pediatric patients with ADHD and their parents reported statistically significant worse

HRQOL than healthy children. All effect sizes were in the large range, with the greatest
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effects for both child self-report and parent proxy-report found on the Psychosocial
Health Summary Score.
Intercorrelations with the PedsQL™ 4.0 Generic Core Scales

Tables 4 and 5 show the intercorrelations among the PedsQL™ 4.0 Generic Core
Scales, the NICHQ Vanderbilt Total ADHD Symptom Score, and disease-specific
indicators including number of months since diagnosis, number of diagnoses, number of
daily medications, and number of months on medications.

More impaired generic HRQOL was significantly correlated with more severe
ADHD symptoms as measured by the NICHQ Vanderbilt Total ADHD Symptom Score
for parent proxy-report (Table 5). All PedsQL™ 4.0 Generic Scales were significantly
correlated with the Vanderbilt Total ADHD Symptom Score, with the largest
intercorrelations demonstrated on Psychosocial Health (-0.56, P<0.001) and School
Functioning (-0.52, P<0.001). Pearson’s Product Moment Correlations between the
PedsQL™ 4.0 Generic Core Scales and Vanderbilt Total ADHD Symptom Score were
all in the medium to large effect size range. Number of diagnoses was also significantly
correlated with all PedsQL™ 4.0 Generic Core Scales, with the largest intercorrelation
found on Psychosocial Health (-0.33, P<0.001). Psychosocial Health and School
Functioning were significantly correlated with number of daily medicines (-0.17,
P<0.05; -0.17, P<0.05), number of months on medicines (-0.19, P<0.05; -0.19, P<0.05),
and number of months since diagnosis (-0.19, P<0.05; -0.18, P<0.05).

For child self-report (Table 4), the intercorrelations between impaired generic

HRQOL and more severe ADHD symptoms as measured by the NICHQ Vanderbilt
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Total ADHD Symptom Score were not statistically significant. The only child self-
report intercorrelation that was significant between the PedsQL™ and Vanderbilt Total
ADHD Symptom Score was evidenced on the School Functioning Scale (-0.16, P<0.05).
The PedsQL™ School Functioning Scale was also significantly correlated with number
of diagnoses (-0.27, P<0.001), number of months on medicines (-0.21, P<0.01), and
number of months since diagnosis (-0.20, P<0.01). The PedsQL™ Psychosocial Health
Summary Score was significantly correlated with number of diagnoses (-0.18, P<0.05).
All of the child self-report intercorrelations were in the small effect size range (<0.30).
Hierarchical Multiple Regression Modeling: PedsQL™ 4.0 Generic

Table 6 shows the results of the hierarchical linear regression analyses. Overall
generic HRQOL was the primary outcome (PedsQL™ Generic Core Total Score for
child self-report and parent proxy-report). Standardized betas for the full models (both
significant and nonsignificant) are presented in Table 6. The parent proxy-report
regression model was significant at P<0.001. The child self-report regression model was
not statistically significant. Age was associated with HRQOL for child self-report in
that older children had better overall HRQOL than younger children. Socioeconomic
status was associated with HRQOL for parent proxy-report in that children from higher
SES families had better overall HRQOL. Number of diagnoses was also associated with
HRQOL for parent proxy-report in that children with fewer diagnoses had better overall
HRQOL.

Over and above the association between demographic variables, disease-specific

indicators, and HRQOL, ADHD symptomatology independently contributed to the
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variance in both child self-report and parent proxy-report regression models. For both
models, inattentive symptoms were significantly associated with overall HRQOL.
Hyperactive/impulsive symptoms were not significantly associated with overall HRQOL
in either model.
Intercorrelations with the PedsQL™ Family Impact Module

Table 7 presents intercorrelations among the PedsQL™ Family Impact Module
and the NICHQ Vanderbilt Total ADHD Symptom Score, as well as disease-specific
indicators including number of months since diagnosis, number of diagnoses, number of
daily medications, and number of months on medications. Greater negative family
impact was significantly correlated with more severe ADHD symptoms as measured by
the NICHQ Vanderbilt Total ADHD Symptom Score (Table 7). All PedsQL™ Family
Impact Module Scales were significantly correlated with the Vanderbilt Total ADHD
Symptom Score, with the largest intercorrelations demonstrated on the Total Impact
Score (-0.50, P<0.0001), Family Summary (-0.51, P<0.0001) and Worry Scale (-0.51,
P<0.0001). All Pearson’s Product Moment Correlations between the PedsQL™ Family
Impact Module and Vanderbilt Total ADHD Symptom Score were in the large effect
size range, with the exception of Cognitive Functioning (-0.28, P<0.0001) which was in
the medium effect size range. Number of diagnoses was significantly correlated with the
PedsQL™ Family Impact Module Parent HRQOL Summary (-0.18, P<0.05), Physical
Functioning (-0.18, P<0.05), Emotional Functioning (-0.16, P<0.05), Social Functioning
(-0.17, P<0.05), Communication (-0.16, P<0.05), and Family Summary (-0.18, P<0.05).

Number of daily medications was significantly correlated with the PedsQL™ Family
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Impact Total Scale Score (-0.16, P<0.05), Parent HRQOL Summary (-0.18, P<0.05),
Physical Functioning (-0.18, P<0.05), Cognitive Functioning (-0.15, P<0.05), Worry (-
0.15, P<0.05), Family Summary (-0.18, P<0.05), and Daily Activities (-0.19, P<0.05).

Tables 8 and 9 present intercorrelations among the PedsQL™ Family Impact
Module and PedsQL™ 4.0 Generic Core Scales. More impaired generic HRQOL was
significantly correlated with more severe family impact for parent proxy-report (Table
9). The largest intercorrelations for parent proxy-report were demonstrated between the
PedsQL™ Family Impact Module Scales and the PedsQL™ Generic Core Psychosocial
Health Summary Score, with all effect sizes in the medium to large range.

The majority of intercorrelations between the PedsQL™ Family Impact Module
and child self-reported PedsQL™ 4.0 Generic Core Scales were not significant (Table
8). The PedsQL™ Generic Core Total Scale Score was significantly correlated with
parent social functioning (0.16, P<0.05); the School Functioning Scale on the PedsQL™
Generic Core was significantly correlated with the Family Impact Module Family
Summary (0.16, P<0.05) and Family Activities Scale (0.17, P<0.05). All effect sizes
were in the small range.

Hierarchical Multiple Regression Modeling: PedsQL™ Family Impact

Table 10 presents the results of the hierarchical linear regression analysis. The
PedsQL™ Family Impact Module Total Scale Score was the primary outcome.
Standardized betas for the full model (both significant and nonsignificant) are presented
in Table 10. The regression model was significant at P<0.001. ADHD symptom

severity was associated with family impact in that families of children with greater
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ADHD symptom severity had greater negative family impact. Over and above the
association between demographic variables, disease-specific indicators/symptom
severity, and family impact, child social functioning independently contributed to the
variance in the regression model. Child emotional and school functioning were not
significantly associated with the PedsQL™ Family Impact Module Total Score in the
model.
Parent/Child Agreement

Intraclass Correlations (ICC) between pediatric patient self-report and parent
proxy-report across the PedsQL™ 4.0 Generic Core Scales are as follows: Total Score =
0.24 (P<0.0001), Physical Health = 0.13 (P<0.05), Psychosocial Health = 0.30
(P<0.0001), Emotional Functioning = 0.19 (P<0.001), Social Functioning = 0.29
(P<0.0001), School Functioning = 0.35 (P<0.0001). These ICCs are in the poor to fair
agreement range. The greatest agreement was found between children and parents on
School Functioning while the lowest agreement was demonstrated between children and
their parents on Physical Health.

Mean scores for the 177 parents and children who both completed the PedsQL™
4.0 Generic Core Scales are presented in Table 11. Across all PedsQL™ Scales,
children self-reported significantly higher HRQOL than their parents, with the greatest
differences evidenced on School Functioning (effect size = 0.61) and Psychosocial

Health (effect size = 0.57).
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DISCUSSION AND CONCLUSIONS

The aim of the current study was to assess HRQOL from the perspective of
pediatric patient self-report and parent proxy-report and family impact from the
perspective of parents in children with ADHD ages 5 to 18 years being seen at a
Pediatric Psychiatric Clinic. Consistent with previous PedsQL™ findings utilizing child
self-report and parent proxy-report in a population-based study (Varni & Burwinkle,
2006) of children with ADHD and findings utilizing other HRQOL proxy-report
measures in this population (A. F. Klassen et al., 2004; Matza et al., 2004), children with
ADHD in our sample demonstrated significantly lower HRQOL than a matched sample
of healthy children for both child self-report and parent proxy-report, with the greatest
differences demonstrated on psychosocial functioning. All effect sizes were in the large
range.

While we found large effect sizes between pediatric patients with ADHD and
healthy children on physical functioning, previous studies have reported small effect
sizes between children with ADHD and healthy children on this domain (A. F. Klassen
et al., 2004; Varni & Burwinkle, 2006). This finding may in part be attributed to
differences in symptom severity between our sample and the samples in Varni &
Burwinkle (2006) and Klassen et al. (2004). Our sample consisted of children with
ADHD and a high incidence of co-morbid psychiatric conditions being treated at a
Psychiatric Clinic (98.4% of children were taking at least one daily medication to treat
ADHD symptoms). Children with ADHD in Varni & Burwinkle were from a

population-based sample (co-morbid diagnoses and medication use were unknown).
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Children from Klassen et al. were from an ADHD Clinic; however, according to the
authors, one-third of the sample was newly identified by family doctors and not
necessarily complex (only 27.5% of children in the sample were on ADHD
medications). There is literature that has shown after adjusting for measures of global
disadvantage (i.e., poverty, caretaker’s education, parental marital status, number of
diagnoses other than ADHD) the correlation between ADHD and physical health
problems was significant for children with ADHD seen in treatment facilities
(Bauermeister et al., 2007). This may in part be attributed to the fact that children with
ADHD seen in treatment facilities are often treated with stimulant medications which
can have side effects that impact physical functioning (i.e., loss of appetite, headaches,
stomachaches). Furthermore, children with ADHD seen in treatment facilities are more
likely to have co-morbid psychiatric conditions such as depression and anxiety that have
known physical effects including fatigue and pain (Walford, Nelson, & McCluskey,
1993). Thus, our finding that children with ADHD and healthy children evidenced large
effect sizes on physical functioning from the perspective of both children and parents
may in part be a function of the more severe nature of our sample.

Consistent with our hypothesis, more impaired generic HRQOL was significantly
correlated with more severe ADHD symptomatology for parent proxy-report based on
Pearson Correlation analyses. All parent proxy-reported PedsQL™ 4.0 Generic Scales
were significantly correlated with the Vanderbilt Total ADHD Symptom Score, with the
largest intercorrelations demonstrated on Psychosocial Health and School Functioning.

Pearson’s Product Moment Correlations between the PedsQL™ 4.0 Generic Core Scales
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and Vanderbilt Total ADHD Symptom Score were all in the medium to large effect size
range for parent proxy-report. Number of diagnoses was also significantly correlated
with all parent proxy-reported PedsQL™ 4.0 Generic Core Scales, with the largest
intercorrelation evidenced on Psychosocial Health. These findings suggest that from the
perspective of parents, the severity of the child’s ADHD symptoms and the number of
diagnoses significantly impact the child’s overall HRQOL, particularly with regard to
psychosocial functioning.

Our hypothesis that more impaired generic HRQOL would be significantly
correlated with more severe ADHD symptomatology was not supported for child self-
report based on Pearson Correlation analyses. Significant intercorrelations between
child self-reported PedsQL™ 4.0 Scales and the NICHQ Vanderbilt Total ADHD
Symptom Score were found only on the PedsQL™ School Functioning Scale. For child
self-report, the PedsQL™ School Functioning Scale was also significantly correlated
with number of diagnoses, number of months on medicines, and number of months since
diagnosis. These findings indicate that the severity of a child’s ADHD symptoms (as
reported by parents), number of diagnoses, number of months on medicines, and number
of months since diagnosis are significantly associated with the child’s perception of
his/her school functioning. The finding that only one child self-reported PedsQL™
Scale (School Functioning) was significantly correlated with the Vanderbilt Total
ADHD Symptom Score (compared to all parent proxy-reported PedsQL™ Scales) may
in part be a function of the shared method of variance. That is, parents completed both

the Vanderbilt Rating Scale and PedsQL™ 4.0 Generic Core parent proxy version. The
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differences in the current study between children and parents’ perceptions of the child’s
HRQOL suggest that children and parents may also have differences in their perceptions
of the child’s ADHD symptomatology. Thus, the small effect sizes and lack of
significant intercorrelations between child self-reported PedsQL™ Generic Core Scales
and the Vanderbilt Total ADHD Symptom Score may in part be a function of differences
in child and parent perceptions of the child’s ADHD symptom severity.

Results of the hierarchical linear regression analyses indicated that over and
above the association between demographic variables, disease-specific indicators, and
HRQOL, inattentive symptoms were significantly associated with overall HRQOL for
both child self-report and parent proxy-report. Hyperactive/impulsive symptoms were
not significantly associated with overall HRQOL in either model. It has been suggested
that inattentive symptoms related to ADHD may contribute to poor self-observation and
consequently impact one’s perception of their HRQOL (Lenard et al., 2006). However,
our findings held true for both child self-report and parent proxy-report. In fact, there
was a stronger association between inattentive symptoms and overall HRQOL for parent
proxy-report. Nonetheless, our findings suggest that in children with ADHD and co-
morbid psychiatric conditions, inattentive symptoms may be a strong marker of
impairment in daily functioning.

Consistent with our hypothesis, more severe ADHD symptomatology (as
measured by the NICHQ Vanderbilt Total ADHD Symptom Score) was significantly
associated with greater negative family impact based on Pearson Correlation analyses.

All PedsQL™ Family Impact Module Scales were significantly correlated with the
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Vanderbilt Total ADHD Symptom Score, with the largest intercorrelations demonstrated
on the Total Impact Score, Family Summary, and Worry Scale. All Pearson’s Product
Moment Correlations were in the large effect size range, with the exception of Cognitive
Functioning. These findings suggest that greater ADHD symptoms are significantly
associated with greater parental worry, greater disruptions in family relationships, and
greater disruption of daily family activities. Number of diagnoses was also significantly
correlated with the physical, emotional, and social functioning of parents and family
communication. Number of daily medications was significantly correlated with the
physical and cognitive functioning of parents, parental worry, and daily family activities;
more medications taken by the child was associated with more negative impact. This
finding is consistent with previous literature that suggests demands related to the
delivery and management of the child’s ADHD medication can negatively impact family
functioning (Riley, Lyman et al., 2006; Whalen et al., 2006).

Consistent with our hypothesis, more impaired generic HRQOL was significantly
correlated with more negative family impact for parent proxy-report based on Pearson
Correlation analyses. The largest intercorrelations for parent proxy-report were
demonstrated between the PedsQL™ Family Impact Module Scales and the PedsQL™
Generic Core Psychosocial Health Summary Score, with all effect sizes in the medium
to large range. These findings indicate that from the perspective of parents, impairments
in the child’s psychosocial functioning are significantly associated with more negative
family impact. Our hypothesis was not supported for child self-report in that the

majority of Pearson Correlations between the PedsQL™ Family Impact Module and
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child self-reported PedsQL™ 4.0 Generic Core Scales were not significant (all effect
sizes were in the small range). Differences in the magnitude of intercorrelations
between the PedsQL™ Family Impact Module and PedsQL™ Generic Core Scales
across child self-report and parent proxy-report may be a function of the shared method
of variance. Children and parents may have different perceptions of family impact. The
current study only assessed family impact from the perspective of parents.

Results of the hierarchical linear regression analyses indicated over and above
the association between demographic variables, disease-specific indicators/symptom
severity, and family impact, child social functioning was significantly associated with
the PedsQL™ Family Impact Module Total Score. Child emotional and school
functioning were not significantly associated with the PedsQL™ Family Impact Module
Total Score in the model. ADHD symptom severity was associated with family impact
in that families of children with greater ADHD symptom severity had greater negative
family impact. The regression model was significant at P<0.001.

While we hypothesized that children and their parents would demonstrate
moderate to good agreement regarding the child’s HRQOL as evidenced by Intraclass
Correlations between 0.41 to 0.80, this hypothesis was not supported. In the present
study, Intraclass Correlations between pediatric patient self-report and parent proxy-
report across the PedsQL™ 4.0 Generic Core Scales ranged from 0.13 to 0.35,
corresponding to the poor to fair agreement range. Greatest agreement was found
between children and parents on school functioning while the lowest agreement was

demonstrated between children and parents on physical health. Consistent with our
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hypothesis, across all PedsQL™ Generic Core Scales parents reported significantly
lower HRQOL for their children when compared to children. Taken as a whole, these
findings are consistent with both the adult and pediatric literature, suggesting
information provided by proxy-respondents is not equivalent to that reported by the
patient (Achenbach, McConaughy, & Howell, 1987; Sprangers & Aaronson, 1992).
Imperfect agreement between self-report and proxy-report has been consistently
documented in the HRQOL measurement of children with and without chronic illness
(Eiser & Morse, 2001a; Upton et al., 2008), particularly for less observable or internal
symptoms such as HRQOL.

Results of our hierarchical linear regression analyses indicated age was
significantly associated with HRQOL for child self-report in that older children had
better overall HRQOL than younger children. When examining mean PedsQL™ 4.0
Generic Core Scale Scores across age forms (5-7, 8-12, 13-18), we found statistically
significant differences for both child self-report and parent proxy-report. Adolescents
(ages 13-18 years) self-reported significantly better physical health than young children
(ages 5-7) and children (ages 8-12 years). Young children self-reported significantly
better school functioning than children and adolescents. For parent proxy-report, parents
of young children (ages 5-7) reported significantly better PedsQL™ Total Scale,
Psychosocial Health, Social Functioning, and School Functioning mean scores for their
children compared to parents of children (ages 8-12). These differences across age
groups may in part be a function of variations in how ADHD symptoms are manifested

across childhood. For example, there is literature that suggests inattentive symptoms are
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more common among adolescents while hyperactive/impulsive symptoms are more
common among preschool children (Nolan, Gadow, & Sprafkin, 2001). In addition, the
present findings may also reflect differences in demands placed on children of varying
ages. For example, in the present study parents of young children (ages 5-7) reported
better psychosocial health, social functioning, and school functioning mean scores for
their children compared to parents of older children (ages 8-12). This finding may in
part be a function of 8-12 year olds having increasing demands placed on them at home
and school which may have a negative impact on their daily functioning.
Limitations

The present study has a number of potential limitations. Despite the significant
differences we found across age forms on the PedsQL™ 4.0 Generic Core Scales, data
were pooled across age forms for the larger analyses given that sample sizes for each age
form were not large enough to conduct separate analyses. Furthermore, there was
variability within our sample with regard to disease-specific indicators such as time
since diagnosis and time on medications. While the heterogeneity of the sample may
reduce internal validity, these differences also may increase the generalizability of the
findings. There was no standardized protocol for diagnosing a child with ADHD or co-
morbid psychiatric conditions in the present study. However, ADHD and co-morbid
psychiatric diagnoses were made by a child psychiatrist prior to the child being enrolled
in the study based on signs and symptoms presented and history, including in some cases
diagnostic scales completed by parents and teachers. We did not have information on

the exact co-morbid psychiatric conditions children in our sample had, but rather the
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diagnostic category. Information on nonparticipants was not available and for the
hierarchical linear regression analyses, we had to exclude some participants based on
missing data which may limit the generalizability of the findings. Our sample was
predominantly white males, which may further limit the generalizability of the findings.
However, it should be noted that our sample was representative of the underlying
population of children with ADHD in the United States which is more likely to be white
males (Bimstein et al., 2008). This was a cross-sectional study, thus, it provided only a
snapshot of HRQOL and family impact at one time point. Finally, ADHD symptom
severity and family impact were measured only from the perspective of parents in the
present study.
Implications for Future Research and Clinical Practice

These findings have several implications for future research and clinical practice
with pediatric patients with ADHD and co-morbid psychiatric conditions and their
families. First, given the large effect sizes reported between our sample and healthy
children on physical functioning, it is important that interventions designed for children
with ADHD and co-morbid psychiatric conditions not only address psychosocial
difficulties, but also the physical impairments that may result from medications and/or
co-morbid psychiatric diagnoses such as anxiety or depression. A post-hoc analyses of
responses to individual items on the PedsQL™ Physical Functioning Scale in the current
sample revealed that 11.7% of the children self-reported “often” or “almost always”
having low energy, while 14.5% of the children self-reported “often” or “almost always”

having hurts or aches; 19.9% of parents reported their child “often” or “almost always”
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had low energy, while 26.5% of parents reported their child “often” or “almost always”
had hurts or aches. These findings suggest that the constructs of fatigue and pain may be
important to address in future interventions with this population. It will be beneficial for
future research to elucidate the relationship between fatigue, pain, and HRQOL so that
more efficacious interventions can be developed. Given the growing body of literature
that suggests children with ADHD experience chronic sleep difficulties (Lim et al.,
2008), future research should also investigate the relationship between sleep deficits and
physical functioning in children with ADHD and co-morbid psychiatric conditions.
Given our finding that greater ADHD symptomatology was significantly
associated with greater negative family impact, interventions for this population should
also focus on mitigating the negative impact of ADHD and co-morbid psychiatric
conditions on families. Our Pearson Correlation analyses suggest that parental worry
(i.e., worrying about whether or not my child’s medical treatments are working,
worrying about the side effects of my child’s medications/medical treatments, worrying
about how others will react to my child’s condition, worrying about how my child’s
illness is affecting other family members, worrying about my child’s future), family
relationships (i.e., lack of communication between family members, conflicts between
family members, difficulty making decisions together as a family, difficulty solving
family problems together, stress or tension between family members), and daily family
activities (i.e., family activities taking more time and effort, difficulty finding time to
finish household tasks, feeling too tired to finish household tasks) may be key areas to

address in an intervention. Our hierarchical regression analysis suggested that from the
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perspective of parents, child social functioning may have the strongest association with
family impact. As such, it does not seem sufficient for interventions to only address
social functioning with the child. Teaching parents strategies for coping with their
child’s social impairments will be important. Given that number of daily medications
was significantly correlated with the physical and cognitive functioning of parents,
parental worry, and daily family activities, interventions should also focus on teaching
parents strategies for coping with the demands related to the delivery and management
of their child’s ADHD medication regimen.

Our Pearson Correlation finding that the PedsQL™ School Functioning Scale
was the only significantly correlated PedsQL™ Scale with the Vanderbilt Total ADHD
Symptom Score for child self-report (compared to all parent proxy-reported PedsQL™
Scales) suggests that from the perspective of children with ADHD and co-morbid
psychiatric conditions, school functioning is a particularly salient domain. This finding
also indicates that future research should assess ADHD symptom severity not only from
the perspective of parents, but also from the perspective of children, as these different
perspectives may provide unique information. Assessing ADHD symptomatology from
the perspective of other informants such as teachers and healthcare providers may
provide valuable information as well. Given the small magnitude of the intercorrelations
between the PedsQL™ Family Impact Module and child self-reported PedsQL™ 4.0
Generic Core Scales, future research should establish the reliability and validity of
measures of family impact that evaluate the perspectives of older children and

adolescents in order that their perspectives be included in future clinical trials.
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Our findings demonstrate the importance of including HRQOL as a
multidimensional outcome in future clinical trials (Wigal et al., 2005; Sallee, Ambrosini,
Lopez, Shi, & Michaels, 2004). The data suggest that improvements in a child’s ADHD
symptomatology should be associated with improvements in the child’s overall HRQOL.
While previous Pearson Correlation studies indicate inattentive symptoms are more
strongly associated with impairments in HRQOL and daily functioning than
hyperactive/impulsive symptoms in children with ADHD (Gordon et al., 2006; A. F.
Klassen et al., 2004), to the best of our knowledge this is the first study to use
hierarchical linear regression analyses to assess the associations between HRQOL,
inattentive symptoms, and hyperactive/impulsive symptoms over and above the
associations between demographic variables, disease-specific indicators, and HRQOL.
While the focus of these analyses was on ADHD symptomatology, future studies should
use hierarchical linear regression analyses to assess the associations between HRQOL
and symptoms related to co-morbid psychiatric conditions such as anxiety, depression
and conduct problems.

The finding that children and their parents demonstrated poor to fair agreement
regarding the child’s HRQOL underscores the importance of evaluating both children’s
and parents’ perspectives regarding HRQOL in routine assessment in clinical practice
and clinical trials for children with ADHD and co-morbid psychiatric conditions since
their different perspectives potentially provide unique information. Discrepancies
between child and parent reports of the child’s HRQOL can be used clinically to

facilitate communication between parents and children. For example, if a child reports
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that “almost always” other kids tease him/her and his mother reports that the child
“never” gets teased by other children, this would be an opportunity for the child’s
healthcare provider to intervene and discuss these differences in perspective with the
child and parent. A number of studies with children with chronic health conditions have
reported greater agreement between parents and children on physical functioning since
this is a more observable construct (Eiser & Morse, 2001b). The finding that agreement
was lowest between parents and children on physical functioning in our sample further
demonstrates the need for future research to investigate the construct of physical
functioning in children with ADHD and co-morbid psychiatric conditions. Future
studies should evaluate factors that influence parent-child agreement in this population.
For example, one recent study with children with ADHD utilizing the Child Health
Questionnaire found that parent-child agreement was related to the presence of co-
morbid oppositional/defiant disorder, a psychosocial stressor, and increased ADHD
symptomatology (A. Klassen, Miller, & Fine, 2006). Other variables that may be
important to evaluate in future research include SES, child age, and treatment setting.
The age differences reported in this study on the PedsQL™ 4.0 Generic Core
Scales, and the literature that indicates ADHD symptoms may be manifested differently
across childhood (Nolan et al., 2001), have implications for how interventions are
designed for children with ADHD and co-morbid psychiatric conditions. For example,
our study suggests that from the perspective of children, impairments in physical
functioning may be especially important to address in young children (ages 5-7) and

children (ages 8-12 years); difficulties related to school may be more important to
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address in older children and adolescents than young children. From the perspective of
parents, issues related to social and school functioning may be important to address in
older children. Future studies should evaluate HRQOL across individual age groups
with sufficient sample sizes in order to determine the impact of age on ADHD
symptomatology and HRQOL. Given that our study was cross-sectional, and provided a
snapshot of HRQOL and family impact at one time point, longitudinal studies of

HRQOL and family impact should be conducted with this population.



47

REFERENCES

Achenbach, T. M., McConaughy, S. H., & Howell, C. T. (1987). Child/adolescent
behavioral and emotional problems: Implications of cross-informant correlations
for situational specificity. Psychological Bulletin, 101, 213-232.

Acquadro, C., Berzon, R., Dubois, D., Leidy, N. K., Marquis, P., Revicki, D., et al.
(2003). Incorporating the patient's perspective into drug development and
communication: An ad hoc task force report of the patient-reported outcomes
(PRO) harmonization group meeting at the Food and Drug Administration,
February 16, 2001. Value in Health, 6, 522-531.

APA. (1994). Diagnostic and Statistical Manual of Mental Disorders (4th ed.).
Washington DC: American Psychiatric Association.

Barkley, R. A. (1998). Attention-Deficit Hyperactivity Disorder: A Handbook for
Diagnosis and Treatment (2nd ed.). New York: Guilford Press.

Barkley, R. A., Fischer, M., Smallish, L., & Fletcher, K. (2006). Young adult outcome of
hyperactive children: Adaptive functioning in major life activities Journal of the
American Academy of Child and Adolescent Psychiatry, 45, 192-202.

Bartko, J. J. (1966). The intraclass correlation coefficient as a measure of reliability.
Psychological Reports, 19, 3-11.

Bastiaansen, D., Koot, H. M., Bongers, 1. L., Varni, J. W., & Verhulst, F. C. (2004).
Measuring quality of life in children referred for psychiatric problems:
Psychometric properties of the PedsQL™ 4.0 Generic Core Scales. Quality of

Life Research, 13,489-495.



48

Bastiaansen, D., Koot, H. M., & Ferdinand, R. F. (2005). Determinants of quality of life
in children with psychiatric disorders. Quality of Life Research, 14, 1599-1612.

Bastiaens, L. (2008). Both atomoxetine and stimulants improve quality of life in an
ADHD population treated in a community. Psychiatry Quarterly, 79, 133-137.

Bauermeister, J. J., Shrout, P. E., Ramirez, R., Bravo, M., Alegria, M., Martinez-Taboas,
A., et al. (2007). ADHD Correlates, Comorbidity, and Impairment in
Community and Treated Samples of Children and Adolescents. Journal of
Abnormal Child Psychology, 35, 883-898.

Bimstein, E., Wilson, J., Guelmann, M., & Primosch, R. (2008). Oral characteristics of
children with attention-deficit hyperactivity disorder. Special Care in Dentistry,
28, 107-110.

Bronfenbrenner, U. (1979). The Ecology of Human Development. Cambridge: Harvard
University Press.

Brown, R., & Pacinin, J. (1989). Perceived family functioning, marital status, and
depression in parents of boys with attention-deficit disorder. Journal of
Learning Disabilities, 22, 581-587.

Chan, K. S., Mangione-Smith, R., Burwinkle, T. M., Rosen, M., & Varni, J. W. (2005).
The PedsQL™: Reliability and validity of the Short-Form Generic Core Scales
and Asthma Module. Medical Care, 43, 256-265.

Coghill, D., Soutullo, C., d' Aubuisson, C., Preuss, U., Lindback, T., Silverberg, M., et

al. (2008). Impact of attention-deficit/hyperactivity disorder on the patient and



49

family: Results from a European survey. Child and Adolescent Psychiatry and
Mental Health, 2, 1-15.

Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences (2nd ed.).
Hillsdale, NJ: Erlbaum.

Connelly, M., & Rapoff, M. A. (2006). Assessing health-related quality of life in
children with recurrent headache: Reliability and validity of the PedsQL™ 4.0
in a pediatric sample. Journal of Pediatric Psychology, 31, 698-702.

Cormier, E. (2008). Attention Deficit/Hyperactivity Disorder: A review and update.
Journal of Pediatric Nursing, 23, 345-357.

Cotton, S., Kudel, 1., Humenay Roberts, Y., Pallerla, H., Tsevat, J., Succop, P., et al.
(2009). Spiritual well-being and mental health outcomes in adolescents with or
without inflammatory bowel disease. Journal of Adolescent Health, 44, 485-
492.

Cremeens, J., Eiser, C., & Blades, M. (2006). Factors influencing agreement between
child self-report and parent proxy-reports on the Pediatric Quality of Life
Inventory™ 4.0 (PedsQL™) Generic Core Scales. Health and Quality of Life
Outcomes 4(58 ), 1-8.

Daviss, W. B. (2008). A review of co-morbid depression in pediatric ADHD: Etiologies,
phenomenology, and treatment. Journal of Child and Adolescent Pharmacology,
18, 565-571.

Edwards, J. H. (2002). Evidenced-Based treatment for child ADHD: Real world practice

implications Journal of Mental Health Counseling, 24, 126-139.



50

Eiser, C., & Morse, R. (2001a). Can parents rate their child's health-related quality of
life?: Results from a systematic review. Quality of Life Research, 10, 347-357.

Eiser, C., & Morse, R. (2001b). Quality of life measures in chronic diseases of
childhood. Health Technology Assessment, 5, 1-158.

Epstein, M. A., Shawitz, S. E., Shaywitz, B. A., & Woolston, J. L. (1991). The
boundaries of attention deficit disorder. Journal of Learning Disabilities, 24, 78-
86.

FDA. (2006). Guidance for Industry: Patient-reported outcome measures: Use in
medical product development to support labeling claims: Center for Drug
Evaluation and Research, Food and Drug Administration, Rockville, MD.

Felder-Puig, R., Topf, R., Gadner, H., & Formann, A. K. (2008). Measuring health-
related quality of life in children from different perspectives using the Pediatric
Quality of Life Inventory(PedsQL™) and teachers’ ratings. Journal of Public
Health, 16,317-325.

Field, T., Alpert, B., Vega-Lahr, N., Goldstein, S., & Perry, S. (1988). Hospitalization
stress in children: Sensitizers and repressor coping styles. Health Psychology, 7,
433-445.

Froehlich, T. E., Lanphear, B. P., & Epstein, J. N. (2007). Prevalence, recognition, and
treatment of attention-deficit/hyperactivity disorder in a national sample of US

children. Archives of Pediatrics and Adolescent Medicine, 161, 857-864.



51

Fullerton, G., Tyler, C., Johnston, C. A., Vincent, J. P., Gerald E. Harris, G. E., &
Foreyt, J. P. (2007). Quality of life in Mexican-American children following a
weight management program. Obesity, 15, 2553-2556.

Gordon, M., Antshel, K., Faraone, S., Barkley, R., Lewandowski, L., Hudziak, J. J., et
al. (2006). Symptoms versus impairment: The case for respecting DSM-IV's
Criterion D. Journal of Attention Disorders, 9, 465-475.

Hollingshead, A. B. (1975). Four Factor Index of Social Status. New Haven, CT: Yale
University.

Holterman, A. X., Browne, A., Dillard, B. E., Tussing, L., Gorodner, V., Stahl, C., et al.
(2007). Short-term outcome in the first 10 morbidly obese adolescent patients in
the FDA-approved trial for Laparoscopic adjustable gastric banding. Journal of
Pediatric Gastroenterology and Nutrition, 45, 465-473.

Hsieh, R. L., Huang, H. Y., Lin, M. I., Wu, C. W, & Lee, W. C. (2009). Quality of life,
health satisfaction and family impact on caregivers of children with
developmental delays. Child: Care, Health, and Development, 35, 243-249.

Kadesjo, B., & Gillberg, C. (2001). The comorbidity of ADHD in the general population
of Swedish school-age children. Journal of Child Psychology and Psychiatry, 42,
487-492.

Kaplan, B. J., Crawford, S. G., Fisher, G. C., & Dewey, D. M. (1998). Family
dysfunction is more strongly associated with ADHD than with general school

problems. Journal of Attention Disorders, 2, 209-216.



52

Kaplan, R. M. (2001). Quality of life in children: A health care policy perspective. In H.
M. Koot & J. L. Wallander (Eds.), Quality of life in child and adolescent illness:
Concepts, methods, and findings (pp. 89-120). East Sussex, Great Britain:
Brunner-Routledge.

Klassen, A., Miller, A., & Fine, S. (2006). Agreement between parent and child report of
quality of life in children with attention-deficit/hyperactivity disorder. Child:
Care, Health and Development, 32(4), 397-406.

Klassen, A. F., Miller, A., & Fine, S. (2004). Health-related quality of life in children
and adolescents who have a diagnosis of attention-deficit/hyperactivity disorder.
Pediatrics, 114, e541-e547.

Kratochvil, C. J., Vaughan, B. S., Barker, A., Corr, L., Wheeler, A., & Madaan, V.
(2009). Review of pediatric Attention Deficit/Hyperactivity Disorder for the
general psychiatrist. Psychiatric Clinics of North America, 32, 39-56.

Lenard, A., Sutton, V., Moore, R., Dietrich, A., Reimherr, F., Sangal, R., et al. (2006).
Quality of life assessment in adult patients with Attention-deficit/Hyperactivity
Disorder treated with Atomoxetine. Journal of Clinical Psychopharmacology,
26, 648-652.

Lim, C. G,, Ooi, Y. P., Fung, D. S., Mahendran, R., & Kaur, A. (2008). Sleep
disturbances in Signapore children with Attention-Deficit/Hyperactivity
Disorder. Annals of the Academy of Medicine 37, 655-661.

Limbers, C. A., Newman, D. A., & Varni, J. W. (2008a). Factorial invariance of child

self-report across age subgroups: A confirmatory factor analysis of ages 5 to 16



53

years utilizing the PedsQL™ 4.0 Generic Core Scales. Value in Health, 11, 659—
668.

Limbers, C. A., Newman, D. A., & Varni, J. W. (2008b). Factorial invariance of child
self-report across healthy and chronic health condition groups: A confirmatory
factor analysis utilizing the PedsQL™ 4.0 Generic Core Scales. Journal of
Pediatric Psychology, 33, 630-639.

Limbers, C. A., Newman, D. A., & Varni, J. W. (2008). Factorial invariance of child
self-report across socioeconomic status groups: A multigroup confirmatory factor
analysis utilizing the PedsQL™ 4.0 Generic Core Scales. Journal of Behavioral
Medicine, 31,401-411.

Limbers, C. A., Newman, D. A., & Varni, J. W. (2009). Factorial invariance of child
self-report across race/ethnicity groups: A multigroup confirmatory factor
analysis approach utilizing the PedsQL™ 4.0 Generic Core Scales. Annals of
Epidemiology, 19, 575-581.

Matza, L. S., Rentz, A. M., Secnik, K., Swensen, A. R., Revicki, D. A., Michelson, D.,
et al. (2004). The link between health-related quality of life and clinical
symptoms among children with attention-deficit hyperactivity disorder. Journal
of Developmental and Behavioral Pediatrics, 25, 166-174.

Mayes, S. D., Calhoun, S. L., Bixler, E. O., Vgontzas, A. N., Mahr, F., Hillwig-Garcia,
J., et al. (2009). ADHD subtypes and comorbid anxiety, depression, and
oppositional-defiant disorder: Differences in sleep problems. Journal of Pediatric

Psychology, 34, 328-337.



54

McGraw, K. O., & Wong, S. P. (1996). Forming inferences about some Intraclass
Correlation Coefficients. Psychological Methods, 1, 30-46.

McHorney, C. A., Ware, J. E., Lu, J. F. R., & Sherbourne, C. D. (1994). The MOS 36-
item short-form health survey (SF-36): IIl. Tests of data quality, scaling
assumptions, and reliability across diverse patient groups. Medical Care, 32, 40-
66.

McHorney, C. A., Ware, J. E., & Raczek, A. E. (1993). The MOS 36-item short-form
health survey (SF-36): II. Psychometric and clinical tests of validity in measuring
physical and mental health constructs. Medical Care, 31, 247-263.

Newcorn, J. H., Kratochvil, C. J., Allen, A. J., Casat, C. D., Ruff, D. D., Moore, R. J., et
al. (2008). Atomoxetine and osmotically released methylphenidate for the
treatment of attention deficit hyperactivity disorder: acute comparison and
differential response. American Journal of Psychiatry, 165, 721-730.

NICHQ. (2003). National Initiative for Children's Healthcare Quality Practitioners'
Toolkit Boston: Institute for Healthcare Improvement.

Nolan, E., Gadow, K., & Sprafkin, J. (2001). Teacher reports of DSM-IV ADHD, ODD,
and CD symptoms in schoolchildren. Journal of the American Academy of Child
and Adolescent Psychiatry, 40, 241-249.

Palmer, S. N., Meeske, K. A., Katz, E. R., Burwinkle, T. M., & Varni, J. W. (2007). The
PedsQL™ Brain Tumor Module: Initial reliability and validity. Pediatric Blood

and Cancer 49, 287-293.



55

Panepinto, J. A., Hoffmann, R. G., & Pajewski, N. M. (2009). A psychometric
evaluation of the PedsQL Family Impact Module in parents of children with
sickle cell disease. Health and Quality of Life Outcomes, 7, 1-32.

Perwien, A. R., Faries, D. E., Kratochvil, C. J., Sumner, C. R., Kelsey, D. K., & Allen,
A. J. (2004). Improvement in health-related quality of life in children with
ADHD: An analysis of placebo controlled studies of atomoxetine.
Developmental and Behaviorial Pediatrics, 25, 264-271.

Razzouk, B. I, Hord, J. D., Hockenberry, M., Hinds, P. S., Feusner, J., Williams, D., et
al. (2006). Double-blind, placebo-controlled study of quality of life, hematologic
end points, and safety of weekly epoetin alfa in children with cancer receiving
myelosuppressive chemotherapy. Journal of Clinical Oncology, 24, 3583-3589.

Reinfjell, T., Hjemdal, O., Aune, T., Vikan, A., & Diseth, T. H. (2008). The Pediatric
Quality of Life Inventory (PedsQL) 4.0 as an assessment measure for depressive
symptoms: A correlational study with young adolescents. Nordic Journal of
Psychiatry, 62, 279-286.

Riley, A. W., Coghill, D., Forrest, C. B., Lorenzo, M. J., Ralston, S. J., & Spiel, G.
(2006). Validity of the health-related quality of life assessment in the ADORE
study: Parent report form of the CHIP-Child Edition. European Child and
Adolescent Psychiatry, 15,1/63-1/71.

Riley, A. W., Lyman, L. M., Spiel, G., Dopfner, M., Lorenzo, M. J., & Ralston, S. J.

(2006). The Family Strain Index: Reliability, validity, and factor structure of a



56

brief questionnaire for families of children with ADHD. European Child and
Adolescent Psychiatry, 15, 1/72-1/78.

Roberts, M. C. (Ed.). (2003). Handbook of Pediatric Psychology (3rd ed.). New York:
Guilford Press.

Root, R. W., & Resnick, R. J. (2003). An update on the diagnosis and treatment of
attention-deficit/hyperactivity disorder in children. Professional Psychology:
Research and Practice, 34, 34-41.

Sallee, F. R., Ambrosini, P. J., Lopez, F. A., Shi, L., & Michaels, M. A. (2004). Health-
related quality of life and treatment satisfaction and preference in a community
assessment study of extended-release mixed amphetamine salts for children with
attention-deficit/hyperactivity disorder. Journal of Outcomes Research, 8, 27-49.

Sawyer, M. G., Whaites, L., M, R. J., Hazell, P. L., Graetz, B. W., & Baghurst, P.
(2002). Health-related quality of life of children and adolescents with mental
disorders. Journal of the American Academy of Child and Adolescent Psychiatry,
41,530-537.

Scarpelli, A. C., Paiva, S. M., Pordeus, 1. A., Varni, J. W., Viegas, C. M., & Allison, P.
J. (2008). The Pediatric Quality of Life Inventory™ (PedsQL™) Family Impact
Module: Reliability and validity of the Brazilian version. Health and Quality of
Life Outcomes, 6:35, 1-8.

Sherman, S. A., Eisen, S., Burwinkle, T. M., & Varni, J. W. (2006). The PedsQL™
Present Functioning Visual Analogue Scales: Preliminary reliability and validity.

Health and Quality of Life Outcomes, 4:75, 1-10.



57

Spencer, T. J., Biederman, J., & Mick, E. (2007). Attention-deficit/hyperactivity
disorder: Diagnosis, lifespan, comorbidities, and neurobiology. Ambulatory
Pediatrics, 7, 73-81.

Sprangers, M. A. G., & Aaronson, N. K. (1992). The role of health care providers and
significant others in evaluating the quality of life of patients with chronic disease:
A review. Journal of Clinical Epidemiology, 45, 743-760.

SPSS. (2008). SPSS 16.0 for Windows. Chicago: SPSS, Inc.

Steinhausen, H. C., Novik, T. S., Baldursson, G., Curatolo, P., Lorenzo, M. J., Pereira,
R. R, et al. (2006). Co-existing psychiatric problems in ADHD in the ADORE
cohort. European Child and Adolescent Psychiatry, 15, 1/25-1/29.

Storch, E. A., Merlo, L. J., Lack, C., Milsom, V. A., Geftken, G. R., Goodman, W. K., et
al. (2007). Quality of life in youth with Tourette’s Syndrome and chronic tic
disorder. Journal of Clinical Child and Adolescent Psychology, 36,217-227.

Sung, V., Hiscock, H., Sciberras, E., & Efron, D. (2008). Sleep problems in children
with Attention-Deficit/Hyperactivity Disorder. Archives of Pediatrics and
Adolescent Medicine, 162, 336-342.

Svanborg, P., Thernlund, G., Gustafsson, P., Hagglof, B., Schacht, A., & Kadesjo, B. (In
press). Atomoxetine improves patient and family coping in attention
deficit/hyperactivity disorder: A randomized, double blind, placebo-controlled
study in Swedish children and adolescents. European Child and Adolescent

Psychiatry.



58

Theunissen, N. C. M., Vogels, T. G. C., Koopman, H. M., Verrips, G. H. W,,
Zwinderman, K. A. H., Verloove-Vanhorick, S. P., et al. (1998). The proxy
problem: Child report versus parent report in health-related quality of life
research. Quality of Life Research, 7, 387-397.

Upton, P., Lawford, J., & Eiser, C. (2008). Parent-child agreement across child health-
related quality of life instruments: A review of the literature. Quality of Life
Research, 17, 895-913.

Uzark, K., Jones, K., Burwinkle, T. M., & Varni, J. W. (2003). The Pediatric Quality of
Life Inventory in children with heart disease. Progress in Pediatric Cardiology,
18, 141-148.

Varni, J. W., & Burwinkle, T. (2006). The PedsQL™ as a patient-reported outcome in
children and adolescents with Attention-Deficit/Hyperactivity Disorder: A
population-based study. Health and Quality of Life Outcomes, 4, 1-10.

Varni, J. W., Burwinkle, T. M., Berrin, S. J., Sherman, S. A., Artavia, K., Malcarne, V.
L., et al. (2006). The PedsQL™ in pediatric cerebral palsy: Reliability, validity,
and sensitivity of the Generic Core Scales and Cerebral Palsy Module.
Developmental Medicine and Child Neurology, 48, 442-449.

Varni, J. W., Burwinkle, T. M., Jacobs, J. R., Gottschalk, M., Kaufman, F., & Jones, K.
L. (2003). The PedsQL™ in Type 1 and Type 2 diabetes: Reliability and validity
of the Pediatric Quality of Life Inventory™ Generic Core Scales and Type 1

Diabetes Module. Diabetes Care, 26, 631-637.



59

Varni, J. W., Burwinkle, T. M., Katz, E. R., Meeske, K., & Dickinson, P. (2002). The
PedsQL™ in pediatric cancer: Reliability and validity of the Pediatric Quality of
Life Inventory™ Generic Core Scales, Multidimensional Fatigue Scale, and
Cancer Module. Cancer, 94, 2090-2106.

Varni, J. W., Burwinkle, T. M., Rapoff, M. A., Kamps, J. L., & Olson, N. (2004). The
PedsQL™ in pediatric asthma: Reliability and validity of the Pediatric Quality of
Life Inventory™ Generic Core Scales and Asthma Module. Journal of
Behavioral Medicine, 27,297-318.

Varni, J. W., Burwinkle, T. M., Seid, M., & Skarr, D. (2003). The PedsQL™ 4.0 as a
pediatric population health measure: Feasibility, reliability, and validity.
Ambulatory Pediatrics, 3,329-341.

Varni, J.W., & Limbers, C.A. (2009). The Pediatric Quality of Life Inventory:
Measuring pediatric health-related quality of life from the perspective of children

and their parents. Pediatric Clinics of North America, 56, 843-863.

Varni, J. W., Limbers, C. A., & Burwinkle, T. M. (2007). Impaired health-related quality
of life in children and adolescents with chronic conditions: A comparative
analysis of 10 disease clusters and 33 disease categories/severities utilizing the
PedsQL™ 4.0 Generic Core Scales. Health and Quality of Life Outcomes, 5:43,
1-15.

Varni, J. W., Limbers, C. A., & Newman, D. A. (2008). Factorial invariance of the

PedsQL™ 4.0 Generic Core Scales child self-report across gender: A multigroup



60

confirmatory factor analysis with 11,356 children ages 5 to 18. Applied Research
in Quality of Life, 3, 137-148.

Varni, J. W., Limbers, C. A., & Newman, D. A. (2009). Using factor analysis to confirm
the validity of children's self-reported health-related quality of life across
different modes of administration. Clinical Trials, 6, 185-195.

Varni, J. W., Limbers, C. A., Newman, D. A., & Seid, M. (2008). Longitudinal factorial
invariance of the PedsQL™ 4.0 Generic Core Scales child self-report version:
One year prospective evidence from the California State Children's Health
Insurance Program (SCHIP). Quality of Life Research, 17, 1153-1162.

Varni, J. W., Seid, M., Knight, T. S., Burwinkle, T. M., Brown, J., & Szer, 1. S. (2002).
The PedsQL™ in pediatric rheumatology: Reliability, validity, and
responsiveness of the Pediatric Quality of Life Inventory™ Generic Core Scales
and Rheumatology Module. Arthritis and Rheumatism, 46, 714-725.

Varni, J. W., Seid, M., & Kurtin, P. S. (2001). PedsQL™ 4.0: Reliability and validity of
the Pediatric Quality of Life Inventory™ Version 4.0 Generic Core Scales in
healthy and patient populations. Medical Care, 39, 800-812.

Varni, J. W., Seid, M., & Rode, C. A. (1999). The PedsQL™: Measurement model for
the Pediatric Quality of Life Inventory. Medical Care, 37, 126-139.

Varni, J. W., Sherman, S. A., Burwinkle, T. M., Dickinson, P., & Dixon, P. (2004). The
PedsQL™ Family Impact Module: Preliminary reliability and validity. Health

and Quality of Life Outcomes, 2:55, 1-6.



61

Walford, G. A., Nelson, W. M., & McCluskey, D. R. (1993). Fatigue, depression, and
social adjustment in chronic fatigue syndrome. Archives of Disease in Childhood,
68, 384-388.

Wallander, J. L., & Varni, J. W. (1998). Effects of pediatric chronic physical disorders
on child and family adjustment. Journal of Child Psychology and Psychiatry, 39,
29-46.

Wasserman, R. C., Kelleher, K. J., Bocian, A., Baker, A., Childs, G. E., Indacochea, F.,
et al. (1999). Identification of attentional and hyperactivity problems in primary
care: A report from pediatric research in office settings and the ambulatory
sentinel practice network. Pediatrics, 103, €38.

Whalen, C. K., Henker, B., Jammer, L. D., Ishikawa, S. S., Floro, J. N., Swindle, R., et
al. (2006). Toward mapping daily challenges of living with ADHD: Maternal and
child perspectives using electronic diaries. Journal of Abnormal Child
Psychology, 34, 115-130.

Wigal, S. B., Wigal, T. L., McGough, J. J., McCraken, J. T., Kollins, S. H., Biederman,
J., et al. (2005). A laboratory school comparison of mixed amphetamine salts
extended release (Adderall XR®) and atomoxetine (Strattera®) in school-aged
children with Attention Deficit/Hyperactivity Disorder. Journal of Attention
Disorders, 9, 275-289.

Willke, R. J., Burke, L. B., & Erickson, P. (2004). Measuring treatment impact: A
review of patient-reported outcomes and other efficacy endpoints in approved

product labels. Controlled Clinical Trials, 25, 535-552.



62

Wilson, K. A., Dowling, A. J., Abdolell, M., & Tannock, 1. F. (2001). Perception of
quality of life by patients, partners and treating physicians. Quality of Life
Research, 9, 1041-1052.

Wolraich, M. L., Lambert, W., & Doffing, M. (2003). Psychometric properties of the
Vanderbilt ADHD Diagnostic Parent Rating Scale Journal of Pediatric
Psychology, 28, 559-567.

World Health Organization. (1948). Constitution of the World Health Organization:
Basic Document. Geneva, Switzerland: World Health Organization.

Yang, P., Hsu, H. Y., Chiou, S. S., & Chao, M. C. (2007). Health-related quality of life
in methylphenidate-treated children with attention-deficit-hyperactivity disorder:
Results from a Taiwanese sample. Australian & New Zealand Journal of

Psychiatry, 41, 998-1004.



APPENDIX

TABLES

63

Table 1. Studies Assessing Health-Related Quality of Life in Children with Attention-
Deficit/ Hyperactivity Disorder

Study

Sample

HRQOL Outcome

Key Findings

Varni &
Burwinkle
(2006)

72 children identified

by their parents as
having ADHD ages
5-16 years

PedsQL™ 4.0 Generic
Core Scales Child Self-
Report and Parent
Proxy-Report

PedsQL™
evidenced minimal
missing responses
for child self-
report (0.0%) and
parent proxy-
report (4.9%),
demonstrated
excellent
reliability for the
Total Scale Score
for child self-
report
(alpha=0.92) and
parent proxy-
report
(alpha=0.92), and
discriminated
between children
with ADHD and a
matched sample of
healthy children
with the greatest
differences
evidenced in
psychosocial
functioning




Table 1 continued
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Study Sample HRQOL QOutcome Key Findings
Matza et al. 297 children who Child Health The CHQ Parent
(2004) met DSM-IV criteria | Questionnaire (CHQ) scores on

for ADHD by Parent Form psychosocial

clinical assessment
and structured
interview ages 8-17
years

scales lower than
physical scales,
CHQ psychosocial
scales significantly
negatively
correlated with
measures of
ADHD symptom
severity but in
general CHQ
physical scales
were not,
significant
differences
between the 3
symptom severity
groups were
demonstrated on
CHQ, and
improvements in
ADHD symptoms
over time were
associated with
improvements in
CHQ psychosocial
scales
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Study

Sample

HRQOL Outcome

Key Findings

Sallee et al.
(2004)

2,968 children who
met DSM-1V criteria
for a primary
diagnosis of ADHD
ages 6-12 years

PedsQL™ 4.0 Generic
Core Scales Parent
Proxy-Report

In this
prospective,open-
label study,
baseline
immediate-release
stimulants
(Adderall or
Concerta) were
converted to
approximately
equivalent once-
daily dose
(extended release)
Adderall; Mean
PedsQL™ Total
Score at baseline
was 74.5
compared to 81.0
after 7 weeks of
treatment
(p<.0001)

Bastiaens
(2008)

84 children ages 5-
18 years diagnosed
with ADHD

Health and Life
Functioning Scale
Parent Proxy-Report

In this prospective,
nonrandomized
comparison
between children
with ADHD
treated with
atomexetine or
stimulants, no
significant
differences in
improvements in
quality of life were
reported between
the 2 groups after
8 months of
treatment
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Study

Sample

HRQOL Outcome

Key Findings

Riley et al.
(2006)

1,477 children
diagnosed with
ADHD ages 6-18
years

Child Health and Illness
Profile (CHIP) Parent
Proxy-Report

Cronbach’s alphas
were all above
0.70 for the CHIP
scales, no ceiling
or floor effects
were reported,
moderate to high
correlations were
observed between
the CHIP and
ADHD symptoms
and family factors,
scores on the
CHIP for children
with ADHD were
2 standard
deviations below
community norms

Sawyer et al.
(2002)

308 children ages 6-
17 years identified as
having ADHD
through the parent
version of the DISC-
v

Child Health
Questionnaire (CHQ)
Parent Form

Children with
ADHD were
compared to a
sample of children
with Major
Depressive
Disorder and a
sample of children
with Conduct
Disorder; children
with ADHD had
significantly more
behavioral
problems and
significantly fewer
emotional
problems than
children with
Major Depressive
Disorder.
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Study

Sample

HRQOL Outcome

Key Findings

Perwien et al.
(2004)

877 children who
met DSM-1V criteria
for ADHD ages 6-17
years

Child Health
Questionnaire (CHQ)
Parent Form

Children who
received
atomoxetine had
significantly
greater
improvement in
psychosocial
functioning
compared to
placebo group; no
significant
differences were
found between
once-a-day and
twice-a-day
dosing; treatment
with atomoxetine,
lower HRQOL
baseline scores, no
history of
stimulant use, and
absence of
oppositional
defiant disorder
were associated
with
improvements in
psychosocial
functioning




Table 1 continued
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Study Sample HRQOL Outcome Key Findings
Sung et al. 239 children PedsQL™ 4.0 Children with mild
2008 diagnosed by a Generic Core Scales and moderate or

clinician with ADHD | Parent Proxy-Report | severe sleep

ages 5-18 years

problems had
significantly lower
PedsQL™ Total and
Psychosocial scores
than those without
sleep problems;
severity of ADHD
symptoms was
strongly associated
with both moderate
and or severe sleep
problems and the
Physical Functioning
scale on the
PedsQL™

Klassen et al.
(2004)

131 children with a
physician diagnosis
of ADHD ages 6-17
years

Child Health
Questionnaire (CHQ)
Parent Form

Children with
ADHD had
comparable physical
health to the
population norms
but clinically
important deficits in
HRQOL in all
psychosocial
domains; poorer
HRQOL for all
domains of
psychosocial health
correlated
significantly with
more parent-reported
inattentive,
hyperactive, and
combined symptoms
of ADHD
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Study Sample HRQOL Outcome Key Findings
Yang et al. 119 children who Child Health HRQOL of
(2007) met DSM-IV criteria | Questionnaire (CHQ) children with
for ADHD currently | Parent Form ADHD was
receiving reported to be
methylphenidate significantly worse

treatment ages 6-15
years

than the healthy
control group on
all CHQ
psychosocial
scales; the
Psychosocial
Summary Score
increased with
improvement of
clinical symptoms
after

methylphenidate
treatment
Svanborg et 99 patients Child Health and Illness | A statistically
al. (In press) diagnosed with Profile-Child Edition significant
ADHD receiving (CHIP-CE) difference in favor
either atomoxetine (n of atomoxetine

=49) or placebo (n =
50)

was seen in the
improvement from
baseline to study
endpoint for the
CHIP-CE domains
“‘Achievement’’
and ‘‘Risk
Avoidance.”’
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Study Sample HRQOL Outcome Key Findings
Wigal et al., 215 subjects ages 6 | PedsQL™ 4.0 Generic | The mean PedsQL
2005 to 12 years with Core Scales Parent total score

ADHD were enrolled
in the study; 107
subjects were
randomized to
receive MAS XR
and 108 subjects
were randomized to
receive

atomoxetine

Proxy-Report

increases of 7.1
unit points in the
MAS XR group
and 7.9

unit points in the
atomoxetine group
represent
statistically
significant
improvements
compared with
baseline

scores, but the
difference between
medication

effects was not
statistically
significant. The
PedsQL school
functioning score
was the only
subscale score for
which a
statistically
significant
treatment effect
was observed. The
34% improvement
in

the PedsQL school
functioning
subscale in the
MAS XR

group was larger
than the 25%
improvement in
the

atomoxetine group




Table 2. PedsQL™ 4.0 Generic Core Scales Scores across Age Forms

Age Form
Scale Young Child Child Teen
(5-7 years) * (8-12 years) ° (13-18 years) ¢
n | Mean | SD n | Mean | SD n | Me | SD
an
Child Self-Report
Total Score 46 | 66.17 | 17.36 | 73 | 64.88 | 15.57 | 60 | 70.2 | 14.5
Physical Health 46 | 71.74 | 17.86 | 73 | 73.80 | 18.71 | 60 | 83.7 | 13.6
Psychosocial 46 | 63.19 | 20.18 | 73 | 60.10 | 16.59 | 60 | 63.0 | 16.7
Health 8 0
Emotional 46 | 5826 | 27.97 | 73 | 57.95 | 21.10 | 60 | 61.3 | 22.5
Functioning 3 1

Social Functioning 46 | 63.04 | 28.27 | 73 | 64.57 | 24.19 | 60 | 72.1 | 22.2

School Functioning | 46 | 69.33 | 22.30 | 73 | 57.71 | 19.65 | 60 | 55.7 | 18.2

Parent Proxy-

“Total Score 46 | 63.07 | 1629 | 75 | 55.03 | 17.48 | 60 | 58.9 | 19.3
Physical Health 46 | 74.85 | 23.03 | 75 | 69.17 | 25.26 | 60 | 69.6 | 24.4
Psychosocial Health | 46 | 56.72 | 17.00 | 75 | 47.50 | 16.47 | 60 | 53.2 | 19.2
Emotional 46 | 49.46 | 21.17 | 75 | 44.85 | 1831 | 60 | 51.9 | 21.8
Functioning 2 3

Social Functioning 46 | 66.74 | 19.67 | 75 | 54.93 | 21.77 | 60 | 57.7 | 25.5

School Functioning | 46 | 54.00 | 19.73 | 75 | 42.73 | 19.00 | 60 50.0 | 18.2

Note: Higher values equal better health-related quality of life.

Comparisons based on Tukey HSD Post-hoc analysis (ANOVA).

Child Self-Report Physical Health c>a,b, p<.05; Child Self-Report School Functioning
a>b,c, p<.05.

Parent Proxy-Report Total Score, Psychosocial Health, Social Functioning, and School
Functioning, a>b, p<.05.



Table 3. PedsQL™ 4.0 Generic Core Scales for Child Self-Report and Parent Proxy-
Report across Samples and Reliability for ADHD Sample

ADHD Healthy Differences Effect

Size

Scale o Mean SD Mean  SD

(n=179) (n =876)

Child Self-Report

Total Score 0.85 67.00 15.80 8586 11.76  18.86*** 1.50

Physical Health 0.71 7659 17.60  90.09 11.58  13.50%** 1.05

Psychosocial Health 0.81 61.89  17.57  83.62 13.47  21.73*** 1.53

Emotional 0.72  59.16 2341 8199 17.16  22.83*** 1.24

Functioning
Social Functioning  0.75 66.73 24.86  87.25 15.63  20.52%** 1.17

School Functioning ~ 0.65 59.99  20.55  81.66 1592  21.67*** 1.29

Parent Proxy- (n=181) (n =1443)

Report

Total Score 092 5838 18.04  86.04 12.72 = 27.66***  2.06
Physical Health 0.89  70.77 2444  89.33 1520  18.56%** 1.13
Psychosocial Health 0.90 51.76 = 17.87  84.19 13.45  32.43*** 23]
Emotional 0.79 4836 20.39 8239 1588  34.03***  2.07
Functioning

Social Functioning  0.85 58.87 2296  88.01 15.58  29.14***  1.76
School Functioning  0.78 = 48.00 19.40  81.41 17.61  33.4]%** 1.88

Note: ***p<.001 based on independent samples ¢ tests.

a = Cronbach internal consistency reliability coefficient alpha.

SD = standard deviation.

Effect sizes are designated as small (.20), medium (.50), and large (.80).
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Table 4. Intercorrelations among PedsQL™ 4.0 Generic Core Scales and Disease-Specific
Indicators of ADHD for Child Self-Report

Child Self-Report
Vanderbi Vanderbi Vanderbil Number Numbe Number Number
It ADHD It t of r of of of
Sympto Inattentiv Hyperacti Diagnose Daily Months Months
m Score e ve- S Medici on since
PedsQL™ Scales Scale Impulsive nes Medicin Diagnosi
Scale es S
Total Score -0.12 -0.16* -0.09 -0.12 -0.02  -0.05 -0.05
Physical Health  -0.04 -0.06 -0.01 0.03 0.05 0.07 0.08
Psychosocial -0.15 -0.19%* -0.13 -0.18*%  -0.06 -0.11 -0.10
Emotional -0.04 -0.07 -0.04 -0.07 -0.03  -0.06 -0.07
Social -0.13 -0.09 -0.16* -0.12 -0.03  -0.02 0.00
School -0.16* -0.29***  _0.07 -0.27*** _0.08 - -0.20%*

N N1%kk

Note: *p<.05, **p<.01, ***p<.001.
Effect sizes are designated as small (0.10), medium (0.30), and large (0.50) for Pearson’s
product moment correlations.
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Table 5. Intercorrelations among PedsQL™ 4.0 Generic Core Scales and Disease-Specific
Indicators of ADHD for Parent Proxy-Report

PedsQL™
Scales
Total Score
Physical
Psychosocial
Emotional
Social

School

Parent Proxy-Report
Vanderbil Vanderbi Vanderbilt Number Number Number Numb
t ADHD It Hyperactiv of of Daily of Months er of

Symptom Inattentiv e- Diagnoses Medicine on Month
Score e Impulsive S Medicines s since
Scale Scale Diagn
0sis
-0.51%** Q. 55%** (0.37*** -0.31*** -0.09 -0.19%* -
N 10%x
-0.33%** (. 37H*k* (. 24%* -0.21**  0.04 -0.13 -0.14
-0.56%** -0.59%** -(0.40*** -0.33*** .0.17* -0.19* -
N 10%x
-0.48%**  .(.47*** (.39%** -0.27***%  -0.20*%* -0.10 -0.12
-0.44%%% (). 45%** () 34%** -0.29*** -0.06 -0.20%*  -0.19*

-0.52%%% - _0.61%*** -0.3]*H* -0.28*** .0.17*  -0.19* -0.18*

Note: *p<.05, **p<.01, ***p<.001.
Effect sizes are designated as small (0.10), medium (0.30), and large (0.50) for Pearson’s
product moment correlations.



Table 6. Hierarchical Linear Regression Models for Factors Associated with HRQOL

Variables PedsQL™ Core PedsQL™ Core
Total Scale Score | Total Scale Score
Child Self-Report Parent Proxy-
Block 1 (demographic variables)
R’ 0.03 0.04
Gender -0.04 -0.08
Race/Ethnicity 0.04 0.04
Socioeconomic Status 0.00 0.14%*
Age 0.24* -0.02
Block 2 (disease-specific
indicators)
R? change 0.05 0.]7%**
Number of daily ADHD 0.09 0.04
Months on daily ADHD 20.29 0.15
Months since ADHD Diagnosis 0.08 -0.30
Presence of Co-Morbid Diagnosis 0.15 0.12
Number of Diagnoses -0.08 -0.24*
Block 3 (ADHD
Symptomatology)
R? change 0.05* 0.20%**
Inattentive Symptoms -0.27%* -0.45%**
Hyperactive/Impulsive Symptoms 0.09 -0.08
Cumulative R* 0.13 0.41%%*

Note: Betas presented are standardized betas for the full model.
Both significant and non significant betas are presented.

*p<.05, **p<.01, ***p<.001.
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Table 7. Intercorrelations among PedsQL™ Family Impact Module and Disease-
Specific Indicators of ADHD

Vanderbil Vanderbi Vanderbil Number Number Numb Numbe

t ADHD It t of of Daily erof rof
Symptom Inattentiv Hyperacti Diagnoses Medicin Mont Months
Score e ve- es hson since
PedsQL™ Family Scale Iméaullswe Medl Dlagno
fmpact Module cale cines  sis
Total Impact Score  -0.50*** -0.46*** -0.43*** -(0.13 -0.16* -0.10 -0.07

Parent HRQOL -0.43*** -0.36*** -0.38*** -0.18* -0.18* 0.01 0.03
Summary
Physical Functioning -0.37*** -0.30%** -0.33*** _(.18* -0.18* 0.07 0.06

Emotional -0.46%**  -0.42%** _0.38*** -0.16* -0.14  0.00 0.02
Functioning

Social Functioning -0.34%** -0.33%** _0.27*** _(0.17* -0.14  -0.02 0.01
Cognitive -0.28***  -0.18* -0.30*** -0.09 -0.15* -0.02 -0.01
Functioning

Communication -0.34%%% (0. 34%** _0.27**F*  -(0.16* -0.09 0.01 0.02
Worry -0.51%*%  -0.45%** _0.45%** -0.07 -0.15* 0.05 -0.05
Family Summary  -0.51%*%* -0.49%** -0.39*** _(0.18* -0.18* -0.02 0.00
Daily Activities -0.48%**  _0.46%*** -0.38*** -0.13 -0.19* -0.04 -0.01
Family -0.44%%% (0. 44%** _(0.34*** (.11 -0.11  -0.12 -0.10
Relationships

Note: *p<.05, **p<.01, ***p<.001.
Effect sizes are designated as small (0.10), medium (0.30), and large (0.50) for Pearson’s
product moment correlations.



Table 8. Intercorrelations among PedsQL™ 4.0 Generic Core Scales and PedsQL™
Family Impact Module for Child Self-Report

Child Self-Report

Generi

c Core Physical Psycho Emotion Social School

Total = Health social al Functioni Functioning

Score Health ' Functio ng
PedsQL™ Family nng
Impact Module
Total Impact Score  0.10 0.09 0.09 0.02 0.07 0.11
Parent HRQOL 0.07 0.07 0.06 0.03 0.03 0.10
Summary
Physical 0.05 0.04 0.04 0.03 0.00 0.08
Functioning
Emotional 0.07 0.08 0.05 0.00 0.05 0.09
Functioning
Social Functioning 0.16*  0.14 0.15 0.08 0.15 0.12
Cognitive -0.01 0.00 -0.01 0.01 -0.06 0.06
Functioning
Communication 0.15 0.14 0.13 0.04 0.13 0.12
Worry 0.06 0.05 0.05 0.02 0.09 -0.01
Family Summary = 0.09 0.07 0.08 -0.03 0.06 0.16*
Daily Activities 0.10 0.09 0.09 0.02 0.08 0.11
Family 0.07 0.05 0.07 -0.05 0.04 0.17*
Relationshins

Note: *p<.05, **p<.01, ***p<.001.
Effect sizes are designated as small (0.10), medium (0.30), and large (0.50) for
Pearson’s product Moment correlations.
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Table 9. Intercorrelations among PedsQL™ 4.0 Generic Core Scales and PedsQL™
Family Impact Module for Parent Proxy-Report

Parent Proxy-Report
Generi

¢ Core Physi Psychosoc Emotional Social =~ School
Total cal ial Health Functioni Functio Functionin

Score Healt ng ning g
PedsQL™ Family Impact h
Module
Total Impact Score 0.50** 0.30* 0.55%**  (.50%** (.47*** (.44%**
% sksk
Parent HRQOL 0.44** 0.27* 0.47*** = 0.44*** (. 4]1*** (.36%***
Summary * Rk

Physical Functioning 0.34%* 0.21* (0.38*** (. 37*** (30%** (29%**
* *
Emotional Functioning  0.44%* 0.26* 0.49%**  (0.46%** (.42%** (.37%**

Social Functioning 0.43** 8.25* 0.46%**  (.38*** (. 45%*%* (.35%**
Cognitive Functioning 0.2*9** 8.22* 0.29%*  (.27%** 0.23%*
Communication 0.4*1** 8.26* 0.45%*%  (.42%%* %034711* (0.38#**
Worry 0.4#1** 8.24"< 0.46%***  (.43%%* (. 37%*%* () 38***
Family Summary 0.4*6** 6.27* 0.52%%% (0. 47%*%  (.43%*%* (.45%**
Daily Activities 0.4*6** Oﬂ;* 0.52%*%  (0.48%** (.42%%* (. 45%**
Family Relationships 0.4?)** 032* 0.45%*%%  0.40%** (.37%*%* (.39%**
* %

Note: *p<.05, **p<.01, ***p<.001.
Effect sizes are designated as small (0.10), medium (0.30), and large (0.50) for
Pearson’s product moment correlations.



Table 10. Hierarchical Linear Regression Models for Factors Associated

with Family Impact
Variables PedsQL™ Family
Impact Total
Score
Block 1 (demographic variables)
R’ 0.06
Gender 0.04
Race/Ethnicity 0.05
Socioeconomic Status 0.04
Age 0.08
Block 2 (disease-specific
indicators/ADHD symptom severity)
R? change (0.227%**
Number of daily ADHD medications -0.14
Months on daily ADHD medications -0.05
Months since ADHD Diagnosis 0.06
Presence of Co-Morbid Diagnosis -0.03
Number of Diagnoses 0.06
Vanderbilt ADHD Symptom Score -0.29%**
Block 3 (child psychosocial
functioning)
R? change 0.09%**
PedsQL™ Emotional Functioning 0.13
Scale
PedsQL™ Social Functioning Scale 0.29%**
PedsQL™ School Functioning Scale -0.04
Cumulative R’ 0.38%**
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Note: PedsQL™ Emotional Functioning Scale, Social Functioning Scale, and

School Functioning

Scale entered in Block 3 are parent proxy-report.
Betas presented are standardized betas for the full model.

*p<.05, **p<.01, ***p<.001.
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Table 11. Comparisons between PedsQL™ 4.0 Generic Core Scales for Child Self-Report

and Parent Proxy-Report for ADHD Sample

Child Self-Report *  Parent Proxy-
Report b
Scale Mean SD Mean SD
(n=177)

Total Score 66.99  15.88 58.42  18.19
Physical Health 7645  17.65 = 7090 24.61
Psychosocial Health 61.94  17.66 5176 18.02
Emotional Functioning = 5927 2352 = 4835 20.61
Social Functioning 66.61 2496 5879 22.99
School Functioning 60.16 2059  48.10 19.23

Note: *p<.05, **p<.01, ***p<.001.
SD = standard deviation.

Differences

a>h*E*
a>b*
a>hH**
a>h*E*
a>b sk

a>h***

Effect sizes are designated as small (.20), medium (.50), and large (.80).

Effect
Size

0.50
0.26
0.57
0.49
0.33
0.61
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