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Abstract

Background: Quality of life (Qol) is increasinglgrsidered an important outcome in child
mental health research, and measures of QoL amesisingly included in studies of the
impact of childhood disorders on everyday functignind as an outcome in treatment
ADHD trials. In the current paper we provide a eysétic review of empirical studies of
ADHD and QoL. Method: In part one, we summarise gegceptual and methodological
issues. Part two provides a review of studies efithpact of ADHD on QoL. Three
guestions are asked. Is QoL reduced in ADHD casempared to non-clinical controls? Is
QoL reduced in ADHD cases compared to children witter mental or physical health
disorders? Can factors other than ADHD itself (sastsocial class or comorbid disorders)
explain the impact of ADHD on QoL. Part three revsetreatment studies which have
included QoL as an outcome variable. Results: AD#4B a negative impact on a broad
range of QoL outcomes to a degree which is equivateother chronic mental and physical
disorders, effects which are not accounted fordmarbidities or confounding factors alone.
Treatment-related improvements in ADHD symptomsfaeguently associated with
improvements in QoL. Conclusion: ADHD seriously goamises QoL especially when see
from the perspective of the parents. QoL outcorhesils be included as a matter of course

in all treatment studies.



As medicine has moved on from a “life preserviryat“health promoting” science (World
Health Organisation, 1947), Quality of Life (Qolg$hbecome an increasingly important
concept in the study of medical conditions, theipact and their outcome (Coghill et al.,
submitted). The QoL concept is subject to a muttigy of definitions, but all, to a greater or
lesser extent, emphasise the ideal state as agenefal well-being in which an individual’'s
day-to-day functioning, across a wide range of damas unencumbered by the potentially
adverse impact of disease or disorder. Although @ahfluenced by many proximal (i.e.,
family, friendship) and distal (socio-economic andkural) forces, iliness is one of the most
potent influences (Eiser & Morse, 2001). In additto the effects of physical illness on QoL,
there is now substantial support for mental illn@lse having major impact (Bastiaansen et
al., 2004; Moss et al., 2007; Rudnick, 2001). Whaitdren or adults suffer mental disorders
these impact on their capacity to engage effegtivetiaily activities with knock on
consequences for their general sense of well-b&inghildhood, these effects are perhaps
most obvious for the most severe of extreme forhmeemtal health problem (e.g. autism) or
those that impact directly on an individual's seaeelf worth (e.g. anxiety and depression).
However, there is growing evidence that the, stedakxternalising disorders such as
oppositional defiant disorder and attention defigiperactivity disorder (ADHD) also
substantially reduce the QoL of children and yopagple in terms of their subjective sense
of wellbeing and their capacity for everyday funaing. The goal of the current paper is to
address the issue of QoL in externalising disortesugh a systematic review of the

published literature on QoL in ADHD and relatedidhood disorders.

ADHD is a high prevalence disorder of childhood alolescence marked by early
onset, persistent and pervasive patterns of irtadteroveractivity and impulsivity. It is
associated with impairment across a range of danmMore specifically it is associated with

educational under-achievement (Wilson & Marcot®96), family-related and peer



relationship problems (August, Braswell, & Thur&98; Bagwell et al. 2001; Erhardt &
Hinshaw 1994) and increased anti-social and dedéingactivity (Satterfield et al, 1994).
Long term adverse outcomes include increased fisklustance abuse (Biederman et al.,
1998), reduced vocational opportunities (Barkleglet2006) and increased criminal activity
(Satterfield & Schell, 1997). ADHD is often comathwith other disorders such as
oppositional defiant disorder (ODD), conduct digar(ICD), depression and anxiety
(Biederman et al., 2006; Biederman, Faraone, & ¥ap892). ADHD can be successfully
managed by a combination of stimulant medicatiah@sychosocial approaches which
reduce both symptoms and global levels of impaitma#hile generally well tolerated
stimulant medication has a range of side-effectssubstantial minority of children
(Banaschewski et al., 2006; Barkley et al., 199@&Ham & Coghill, 2008). Key questions for
the current paper therefore are (i) what are ttaioaships between ADHD symptoms,
functional impairment and QoL for the child with AID?(ii) Does symptom reduction, and
improved daily functioning following treatment, filate into an improved QoL? (iii) How
do the side effects of treatment affect QoL? (i) diferent treatment combinations have

different effects on QoL? (v) Is it ADHD itself @s comorbidities that impact on QoL?

These questions are important for a number of reagérst, QoL is arguably the
most important treatment outcome, for the patiedtthose around them, often outweighing
short-term symptom reduction. If a treatment redwgyemptoms but does not increase QoL
can it be considered effective? Second, assessihgallows one to directly compare the
impact of ADHD against the impact of other physiaatl mental health conditions — this has
the potential to provide an evidence base foriamak reconsideration of the ways that
resources are allocated within health servicegdT kiithin each individual child and
adolescent mental health service, the use of Qtdczuld assist with service planning and

audit — by focusing attention on the outcomes tiafpatients themselves feel are important.



Fourth, QoL measurement is central to the calauatif cost-effectiveness of different
treatments and hence to the choices between tretsntmth at an economic level (e.g.

reimbursement of drug treatment costs) and atdimidual patient level.

1) A brief overview of conceptual and measur ement issues

Despite the obvious importance of the issue atl hdre QoL concept has been
difficult to define precisely and its measuremea been problematic. A comprehensive and
broad-based review of these issues can be fouadenent paper by the authors (Coghill et
al., submitted). By definition some impairment froine symptoms of ADHD should be
present in two or more settings (e.g., at schodlatrhome) in order to fulfil either of the
DSM-IV-TR (American Psychiatric Association, 20@0)ICD-10 (World Health
Organization, 1996) diagnostic criteria However¢bacepts of symptoms, associated
functional impairments, and QoL, have not beerméslied clearly and consistently. For
instance, items relating to each of these elermaetsften being included in QoL instruments
and there is great potential for overlap betwestriments and items used to measure
ADHD symptoms and those used to measure QoL thieiefore vital that, as far as possible,
we draw clear distinctions between the symptonts,(poor concentration) and their
potential effects (i.e., functional impairment ameduced QolL). If this is not achieved there is
a risk that apparent QoL effects are so closebtedlto symptoms and impairment that their

association with the disorder will become a tawgglo

Of the many instruments available to measure Qot.all have been developed
according to accepted guidelines nor do they haweel gsychometric properties. The concept
of “validity” with regards QoL instruments is pamtilarly difficult given the lack of an agreed
and objective gold standard of QoL to measure thgainst; current approaches to testing
the validity of the QoL concept employ quantitat{eeg. factor analysis) and qualitative (e.g.

patient debriefing questionnaires and patient grethniques.
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There is also value in considering the usefulné&®th generic and condition-specific
measures, both in general and in relation to ADIdBcffically. Generic measures are
designed to be more comprehensive, but may beséasstive to treatment-related change.
ADHD-specific measures or modules focus in on aodgmarticular concern in relation to
that specific disorder; (e.g., the issue of stimulirug treatments and/or their side effects).
Two disorder-specific instruments for measureméutisease and treatment impact in
children with ADHD are known to the authors: theVAI(ADHD Impact modulg developed
by Landgraf and colleagues (Landgraf, Rich, & Rampg 2002) and the WFIRS\eiss
Functional Impairment Rating Scalehich is currently being used in several
pharmacological studies (Weiss, personal commubpitatPublished psychometric data are
still largely lacking on these instruments. The Alfils shown statistically significant
differences between ADHD-combined and ADHD-inaftensubtypes, with better
functioning at home for the latter (Landgraf, Ri€&hRappaport, 2002).The WFIRS is a 50-
item parent-rated Likert-based measure of funatigricross 6 domaintamily, learning and
school, life skills, child’s self concept, sociatigities and risky activitieOverlap with

ADHD-symptoms is deliberately avoided.

While generic QoL measures allow comparison betwdeHD and other conditions, they
may not capture certain aspects of its impactsairéatment response. However, there may
be a particular risk of overlap between items maaglADHD symptoms and those
measuring QoL. For instance, items relating to eotration have been included in generic

QoL scales.

Measures that have been used in studies of QolABMD, while covering the accepted
core QoL domains (physical, psychological, cogeitaind social) each measure defines these
domains in different ways and includes differefi-slomains. This means that there is a

considerable amount of inter-instrument non-ovebapveen studies which can make direct
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comparisons problematic. As a consequence we caimpty assume equal coverage by
different measures or that all generic QoL meastwesr the necessary ground — there is
therefore a need to interrogate instruments asubescale and even the item-level to ensure

appropriate coverage.

The majority of studies in relation to ADHD haveedsparent/carers as informants which
will allow only a partial sense of the overall ingpbaf the condition on QoL. This may be an
especially important constraint on the validitystdidies because QoL is seen primarily as a
patient-reported outcome (Matza et al., 2004; &pit al., 1995) with a key distinction being
between independent assessment (e.g., he/she camoentrate and this stops him or her
functioning at school and | think he/she should be&l about this) and the “subjective”
appraisal (I can’'t concentrate, this stops me waylit school and | feel badly about this and
it impacts generally on how | feel about myseldr Ehis reason parent and/or carer ratings
are often described as proxy ratings of a chil@ispective. A child report seems essential to
capture their QoL, in the sense implied by curdsfinitions. However, young children (e.g.,
before the age of seven or eight years of age)latkythe understanding, insight or
communication skills to provide valid self ratin@bace & Walsh, 1980). This may be a
particular problem for children with learning didéles, where mental health conditions
impact on the ability to reflect and report upomestate accurately (e.g., depression), or, as
is often the case with ADHD, children are unabledacentrate and apply themselves to
answering a questionnaire. In these cases onénanggyto rely on a rating by parents or
carers. However, one should be aware that thed@faihild-other informant agreement are
low, especially in regard to non-observable aspafc€@oL. Parent/carer ratings may however
be useful as they provide an important alterngimespective to that of the child. Whilst
parents or guardians are usually considered thé vatsable alternative informant, teachers

and clinicians can also be used and can sometirg&lp important insights. In situations



where it is felt important to have both self- atdes informant-rated QoL then it is essential
to select an instrument with both child and adeltsions that can provide an integrated index

of overall QoL.

It is likely that in addition to having differenbdities to report on their QoL at different
ages, there will also be major age-related diffeesrin the way individuals value different
aspects of QoL, the ways in which they can expitesse and the ways that they interact with
each other. It is inevitable that in selectingm@striument for a particular age group one will
have to trade-off the age specificity of item s with the benefits of potential
comparability across ages (Matza et al., 2004)n# focuses too much on adapting
instruments for use by a specific age group thénlikely that it will become more difficult
to compare or to pool data collected from subjettiifferent ages. On the other hand, if an
instrument does not cover the necessary constuittts an age then the validity of the
instrument will inevitably be compromised. Cargjibting of proposed instruments within
the age range to be studied is therefore esseWtals in which instruments can be tailored
to the age of their child participants include;winyg that questionnaires are short and
written in simple (age appropriate) language; ciranguestionnaires into interviews (Rebok
et al., 2001; Juniper et al., 1997); attemptingettuce the influence of the adult over the
child’s responses during face-to-face administratigsing pictorial response formats such as
smiley neutralandsadfaces (Christie et al. 1993; Rebok et al., 2004eE& Morse, 2001;
Harter & Pike, 1984); using props and puppets (Mideadd, 1988); possibly, computer-
administered measures (Eiser et al,. 1999; Gringfrak, 2006); and ensuring that an
appropriate recall period is selected as younggareim can have difficulties with the time

concepts such as 1 week or 1 month (Rebok etGfl1)2

2) Studiesof quality of lifein children with ADHD



We conducted a systematic literature search thréugtMed using ADHD and “quality of
life” as key words and searched from 1990-2007ubted were English-language articles
that contained at least some empirical data on @easurement in children or adolescents
with ADHD and used a QoL instrument. Excluded w&ttelies in adults. It would be
inaccurate to say that the QoL of children with ADHas not been studied in the past.
However early studies which investigate the immpd@DHD on day-to-day functioning
across a broad set of domains (Barkley et al., 19991; Biederman et al., 1994) lacked; (i)
an assessment of general overall well-being aidhé patient-reported and subjective
element so central to contemporary definitions o£Q

Functional impairment is a necessary componenh &RHD diagnosis, and clinical
guidelines (Taylor et al., 2004) have encouragediasurement using instruments such as
the Children’s Global Assessment Scale (CGAS) tafféhet al. (1983) which makes a
rating based on the clinician’s judgement. Rimnteal &(2007) found low correlations
between the CGAS and child ratings of QoL. Asvbilves general ratings the CGAS, do not
capture the diversity of QoL domains or the digtireness of the parent or the child
perspectives. Despite the aforementioned requirefoefunctional impairment in the
diagnosis of ADHD, assessment of the therapeutécef of treatment has historically been
almost exclusively restricted to measurement offgpm change. Over the past few years,
however, a broader focus has started to emergenveimcompasses measurement of QoL in
both the assessment of ADHD and the measureméhe e@ffects of treatment. Below we

review the published studies.

(i) Case-controlsdifferencesin QoL

Several studies have compared QoL in samples lfrehiand adolescents with ADHD with

normal controls or against existing normative aata)olL from standardised instruments.



With two exceptions (Sawyer et al., 2002; Varni &ridinkle, 2006) all studies included

only clinical samples.

Parent/carer reportDuring the development of the parent version ofGhéd Health
Questionnairg CHQ-PF50), Landgraf et al. (1999) were the fiosteport that an ADHD
sample showed significantly lower scores on CpEyehosociahndfamily subscales
(behaviour, mental health, self-esteem, role lirateg — emotional/behavioural, parental
impact — emotional and time, family activities dacdhily cohesiopand the psychosocial
summary score, compared to their norm group. L#tese findings were replicated in
different clinical ADHD samples when compared tihei US norms (Brown et al., 2006;
Klassen, Miller, & Fine, 2004; Matza et al., 2004atza et al., 2005; Perwien et al., 2004;
Perwien et al., 2006; Rentz et al., 2005) or cdsffidakkaart-van Roijen et al., 2007; Sawyer
et al., 2002). These differences were found, bothrfale and female subjects. The largest
differences were observed on subscaldamily impact(family activities, parental time
emotiona), behaviourandrole-emotional/behaviourall hepsychosociasummary score for
children with ADHD in the different studies rangeetween 27.6 and 34.4, which is between
1.5 and 2 SD below the US norms. Comparing diffiepdPHD-subtypes on this measure, all
three subtypes had worse scores than controlsegpstychosocial summary scale and most
subscales. The combined and inattentive subtypesigaificantly lower scores on some of
the subscales than the hyperactive-impulsive tyypktlae combined subtype in turn showed
worse scores on some subscales than the inattentdtgpe (Graetz et al., 2001).

On thephysicaldomain parents did not rate children with ADHCheove lower QoL
(Klassen, Miller, & Fine, 2004; Matza et al., 20@%rwien et al., 2004; Rentz et al., 2005).
Children with ADHD were also reported by their pageto have similar physical health
compared to controls in a Thai sample, usingredsQL-4.qVarni, Seid, & Rode, 1999),

which contrasted with the lower total apslychosociascores on themotional, sociaénd
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schoolsubscales (Pongwilairat et al., 2005). In two stsidfew parents of children with
ADHD-related problems reported difficulties on fhigysicalitems (e.gmobility and
pain/discomforx of the EQ-5D (EuroQol Group, 1990) parent verslarcontrast the

majority endorsed problems with emotions and thityabo exert usual activities (Matza et
al., 2005). In a community study, however, (Sawsteal., 2002; Varni & Burwinkle, 2006)
small but significant differences were found on plagent-reporteghysicalsubscales of the
CHQ-PF50. This may be due to the broader scope®study. Escobar et al. ( 2005) was the
only study to report a significantly lowphysicalsummary score in children with newly
diagnosed ADHD, compared to a control sample.

Klassen (2005) computed the effect sizes for séwéthe above studies, using the CHQ-PF
50 and the criterion of Norman et al. (2003) whicbposes that, in QoL research, a
difference of at least half a standard deviatioreggired for a “clinically meaningful
difference”. There were clinically important defigi QoL on allpsychosociadndfamily
subscalesniental health.55,self-esteem.75, parental impact-time.85,role
emotional/behaviourall.22,behaviour-1.44,parental impact-emotions1.45 andamily
activities-1.67).

In a pan-European ADHD observational study (ADOREeuss et al., 2006), the QoL
of some 1500 children with ADHD was dramaticallyér at baseline, than that of
community youth, with mean scores on the parerdndprm of the CHIP-CEChild Health
and lliness Profile-Child EditionRiley et al., 2004) between 1.5 and 2 standardadievis
below community norms in all areas, except the cohtfomain. Scores were below 35
(mean of 50 with SD of 10) for the sub-domasetjsfaction with sel§ocial problem
solving threats to achievemeandacademic achievemeand between 40 and 35 for
satisfaction witthealth emotional comfortfamily involvementndividual risk avoidance

andpeer relationsOnly three sub-domains were near normphlsical comfortrestricted
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activitiesandphysical activitiesThese findings were consistent across all tetigizaiting
countries (Riley et al., 2006). Equally compromisgal_, as measured by the CHIP-CE, was
found in 200 children with ADHD entering an opehéatreatment study in the UK (Prasad
et al., 2007).
Self-report;Despite the importance of the individual's selfgaption of QoL, few studies of
children with ADHD have included child ratings 06QQ Klassen et al. (2006) reported that
children and adolescents with ADHD (10-17 year$ odtied their own QoL as significantly
better than did their parents for thbehaviour self-esteepmental healtrandfamily
cohesiomand significantly poorer fgshysical functioron the self-report version of the CHQ-
CF87 (Landgraf & Abetz, 1997). In general the pbgksubscales showed higher
correlations (between= .75 and = .60) than the psychosocial subscales (betwee0
tor = .48) between child and parent ratings. More ingotty, in most domains children
perceived themselves as no different from the gémdild population. They only considered
themselves slightly worse fphysical functiorandbehaviourand significantly worse for
family activities Landgraf & Abetz (1997) reported very similar meszores across these
domains in children with ADHD (9-16 years).contrast , using théouth Quality of Life
Instrument — Research Versi@ladwards et al., 2002), Topolski et al. ( 2004)rfd that
adolescents with ADHD (11-18 years) reported poQel, compared with a control group
without a chronic condition, especially in the danseofself (belief in self, mental and
physical health) antelationships(peers, friends, family, adults). However, thestedinces
were no longer significant when a Bonferroni cotiecwas applied.

The total physicalandpsychosociaPedsQL scores (Varni, Seid, & Rode, 1999)
reported by children with ADHD, regardless of thmedication status, were significantly
lower than those reported by control children ibhai sample (Pongwilairat et al., 2005).

Children with ADHD (5-16 years) also reported sfgaintly lower PedsQL scores on
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dimensions opsychosocial healthnd small, but not statistically significant dié&ces on
physical functioningn a large population-based study, compared téiHheehildren (Varni

& Burwinkle, 2006). In the latter study, the intesrrelations of the PedsQL subscales
between parent and child report were in the medaharge range (betweens .50 and =

.75), with no higher correlation in the physicahain than in the psychosocial domains.
Rimmer et al. (2007) reported similar correlatigns 0.67) between child and parent ratings
on the PedsQL measured in an independent cliniedosample.

In summary, according to parents ADHD affects Qotoas a broad range of
psycho-social, achievement and self evaluation dwsrtaut no effects in physical functioning
domains. Effects were less robust and broadly-bagezh self report was the main outcome
— very often children with ADHD did not see themsglas functioning less well than
controls and rated their own QoL as good. The gmktsi that this discrepancy between child
and parent QoL ratings is due to a lack of self eag@ss on the part of the ADHD child

cannot be ruled out.

(i) QoL in children with ADHD, compar ed to children with other conditions

In order to assess the significance of the effet&DHD on QoL it is useful to compare
effects with other physical and mental health coods. Compared to children with asthma
and sickle cell disease, children with ADHD wererenaffected on the psychosocial
subscales of the CHQ-PR50 and showed higher sooré®e physical subscales (Rentz et al.,
2005). Escobar et al. ( 2005) confirmed these figglin a comparison between children with
newly diagnosed ADHD and asthma. Compared to drldvith newly-diagnosed cancer and
children with cerebral palsy, children with ADHDpated significantly better physical
functioning, but comparable psychosocial healthr@@ents (Varni & Burwinkle, 2006). In

the only study employing child reported QoL on €¢Q-CF87, children with ADHD rated
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their QoL far better than children with end stageal failure, not only on the physical
subscales but also on role/social behaviour andahbealth (Landgraf & Abetz, 1997).

Whilst there have been few studies addressing Qohental health disorders other than
ADHD there have been some direct comparisons bet&&8HD and other mental health
conditions. In a large community sample, the Qokthifdren and adolescents with different
mental disorders was compared after the excludicomorbid cases (Sawyer et al., 2002).
Children with ADHD had more behavioural and fewarotional problems than those with
major depressive disorder, and also had more ererte with family activities and impact
on parental time (effect sizes alp.3 SD). Interference with peer and school adtigior
emotional impact on parents varied little for chéld as a function of different mental
disorders. No significant differences were fountieen children with ADHD and CD.
Scores of children with mental disorders (includingnajority with ADHD) were
significantly lower on four of the five CHQ scaln for children with physical disorders
(including asthma, diabetes and epilepsy).

In a clinical sample, Bastiaansen et al. ( 200d)ndit find any overall differences in QoL
of children with ADHD/disruptive disorders comparedthose with other disorders such as
anxiety disorders, pervasive developmental disgidaood disorders, “other” diagnosis or
even to those without a formal diagnosis but wheoevgeeking help. However, children with
disruptive disorders including ADHD showed sigrefittly lower scores on the psychosocial
sub-domain of the PedsQL than children in the otinero diagnosis category.

In summary, ADHD has shown more adverse effecpsgpchosocial domains than
common chronic physical illnesses and comparabfaunhto other mental health conditions

and severe physical disorders.
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(iii)Factorsrelated to QoL in ADHD; Symptom severity, comor bidity and family

background

If we are to understand the nature of QoL in ADHIZ important to examine the
characteristics of the ADHD child that drive thelwetion in QoL.

Severity:The scores on thesychosociascales of the CHQ-PF50 have been shown to
significantly negatively correlate with parent adlitician symptom ratings (Klassen, Miller,
& Fine, 2004; Matza et al., 2004; Rentz et al.,20Correlations are usually in the small to
moderate range (betweer -.21 tor = -.60), which suggests that these measures arstapp
into related but distinct constructs. The higlmstelations with symptom severity are found
on behaviourandfamily activitiessubscales. Thesychosociasubscales correlated equally
highly with both the hyperactivity/impulsivity arttle inattention symptom subscales
(Klassen, Miller, & Fine 2004; Matza et al., 200@prrelations between the parent-reported
QoL psychosaocial scores and teacher-repddteitt and Adolescent Symptom Inventagre
not statistically significant (Klassen et al. 2004¥ing the PedsQL Rimmer et al. (2007) also
found relatively low correlations between parerd ahild ratings of QoL and clinician
ratings of severity using the CGAS (parent/climaia= 0.42; child/cliniciarr = 0.29).

Coghill et al. (2004) using the EQ-5D found thalitytscores deteriorated as severity
increased and that patients with improved symptewesty since the last consultation had a
utility value of .88, those who did not improve dhe utility value of .78 suggesting that
patients who had improved symptoms valued theilthhagate more than those whose
symptoms did not improve.

Comorbidity; Within a sample of children with ADHD, those withultiple comorbid
disorders had poorg@sychosociaQoL on the CHQ-PF50 than children with no or cohe
comorbid disorder (Klassen, Miller, & Fine, 200&he combination of comorbid ODD/CD

and another comorbid disorder (e.g. tic disordepression, anxiety disorder but not learning
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disability) was also associated with significantdwer scores (Klassen, Miller, & Fine,

2004).

Discrepancies between parent and child reporteofXHQ behaviour and mental health
scales were larger in the presence of ODD/CD (l€lass al., 2006). Comparing youth with
ADHD with and without ODD, those with ODD generahigd lower scores on the
psychosocial summary score of the CHQ-PF-50, akasadn most subscales (Newcorn et
al., 2005). The presence of a psychosocial stréesprparental separation/divorce; move;
conflict with siblings or peers) was also relatedtlarger difference in the behaviour scale in
this study, and higher parent reported ADHD sympsewerity was associated with more
discrepant findings for self-esteem. In the ADOREg twenty-six independent factors were
investigated for their relationship to aspects 8D children’s QoL on the CHIP-CE

(Riley et al., 2006). High emotional symptoms, cactdoroblems, peer relationship
problems, coordination problems, asthma or two orensomatic symptoms, and having a
parent with mental health or health problems, vedraegatively related to several aspects of
the child’s QoL, over and above the associatiom WbDHD.

Demographic factorsAlso in the ADORE study neither demographic Valés, nor having a
parental history of ADHD had influence on the qtyatif life, whereas living with both
parents was associated with a stronger sense bbeiep (Riley et al., 2006).

In summary ADHD symptom severity and the presehcemorbid conditions or

psychosocial stressors predict QoL in samples dfiB2hildren.

3) IsQoL in children with ADHD responsive to treatment?
The final question of significance that we will adsls relates to the broader effectiveness of
ADHD treatments. We are unaware of any psycho-steiatment studies that have utilized
QoL measures of outcome. In an observational sté@oL, both medicated and un-
medicated children with ADHD were found to havengfigantly lower scores than controls
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on the total score and psychosocial subscalesed®#udsQL (Pongwilairat et al., 2005), but
did not differ from each other. Controlled studieswever, do suggest improvements in QoL
mirror symptom reductions for those pharmacologdiedtments that have been studied.
Unfortunately there is insufficient data publisfedthe full range of currently licensed
medications for a comparison of the efficacy ofatiént treatments. Indeed almost all of the
currently published studies focus on one moleat@noxetine, measured either against
placebo, treatment as usual or an active compaatthylphenidate). All these studies were
funded by Eli Lilly. Combining data from 3 randora& double-blind controlled trials,
Perwien et al. ( 2004) documented that improvemiertse psychosocialomains of the
parent version of the CHQ-PF-50 over and aboveetfmrsplacebo could be demonstrated
after 7-8 weeks treatment. Lower baseline QoL s;are prior stimulant use and absence of
ODD were factors associated with improvement. Nfedénce was found between once or
twice daily dosing schedules and there was no appdose response curve for the doses
tested. Response rates in terms of having scothe andpoint of the trial within 1.5
standard deviations of the normative mean wereddareQoL than for ADHD symptoms. A
subsequent meta-analysis of 9 randomized placebwetied trials with atomoxetine
confirmed the improvement of QoL in atomoxetinete& children and adolescents (Cheng
et al., 2007). Both children with ADHD with and Wwitut ODD showed significant changes

in the psychosocial summary score and on most aldssof the CHQ-PF-50 after 8 weeks of
treatment with atomoxetine (Newcorn et al., 200%ie findings of this study were endorsed
by a meta-analysis of the results of this and tiheiostudies (Biederman et al., 2007).
However, although the CHQ and symptom-based firglimgre generally similar, they varied
to some extent as a function of group and dosé, sdtne subscales separating from placebo
in the 1.8-mg/kg/day dose group and not the 1.gidAy group. This underscores the

importance of looking beyond symptomatic controkewlevaluating treatments for ADHD
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(Newcorn et al., 2005). A recent meta-analysioof Studies (Buitelaar et al., in press)
comparing symptomatic and QoL outcomes followirapaixetine treatment found a high
correlation between the two outcomes as measurdiokedife participation scale (r=.67). The

association was higher for ratings on the selfrabihan for happy/social scale.

Brown et al. (2006) found only a trend toward adretesponse to active treatment
with atomoxetine than to placebo after a seven wdeelle-blind trial in children with
ADHD, while significant improvements were found lboth parent and teacher symptom
ratings. The effect size relative to placebo waalb(@S= .32). With response defined as a
total T-score below 60 on the CHQ, significantlyremahildren responded to active
medication (43.8%) than to placebo (22.2%). In adtikdy, children were randomized to
open label atomoxetine or standard current treat(f®rasad et al., 2007). Over a ten-week
period, overall QoL in children with ADHD improvesignificantly, as measured with the
CHIP-CE total score. A differential effect was faulpetween the study treatments, in favour
of atomoxetine over standard treatment (mainly pipttenidate). In the atomoxetine group
children’s mean total score increased from 23.212/2) to 38.4 (+/- 1.3), still more than
one standard deviation below the norm of 50. Af@meeks all five parent-reported sub-
domains of the CHiP-CEs#tisfaction, comfort, risk avoidance, resiliencelachievemeint
were improved. Much less improvement was seen@pdtient-reported Harter Self
Perception Profile, with only one scale (socialegggtance domain) showing significant
change. Possible reasons for the larger improvefoeatomoxetine than methylphenidate
suggested by the authors are, a more persistemt eff atomoxetine, with less fluctuations

and a possible additional effect on anxiety osyimptoms (Prasad et al., 2007).

Hardly any studies have looked at the long termttnent effects on QoL. Perwien et
al. (2006) report on the changes in the CHQ-PFy&D a 10-week period and over 24

months open label treatment with atomoxetine. Altffosignificant effects were found for
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the psychosocial scales in the acute treatmenepdnas these were preserved over the long
term, no additional improvement in QoL was observetiveen 10 weeks and 24 months.
Using an unlicensed novel inhibitor of noradremalémd dopamine reuptake, a statistically
significant improvement was observed in gisychosociabummary score of the shorter

CHQ-PF-28 by DeVeaugh-Geiss et al. (2002).

All published treatment studies used generic Qallescrather than ADHD-specific

scales.

In summary, there is evidence for broader efficafcfDHD treatment — but this
evidnce is almost entirely limited to atomoxetireduse of a lack of studies on effects of
other drugs and issues about the overlap betwedni@provements and symptom reduction

have not been addressed.

Discussion

QoL is widely acknowledged as an important eleni@atcomprehensive assessment
of childhood disorders, in general, and ADHD, imtigailar. However, the QoL concept
remains problematic in a number of ways, with npldticompeting definitions and
measurement approaches. These complicate thergiiipn of the existing data relating to
QoL in ADHD. Despite these limitations, in the camt review we bring together the existing
published data on QoL in ADHD, draw out its imptioas, reflect on issues of interpretation

and identify areas for future study.

QoL, defined broadly, appears to be impaired itdcén with ADHD according to
parental report. ADHD children are between 1.5 #®below the appropriate population
norms. Furthermore as the severity of disorderemses, and/or is complicated by the
presence of comorbidity or psychosocial stres€pog, impairment increases. The most
robust effects are found wifisycho-sociahndachievementelated scales and impact on
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family life. Both types of ADHD symptoms (inatteati and hyperactivity/impulsivity)
appear equally related to this broader conceptethild’s well-being. Furthermore, there is
evidence to support treatment effects on QoL thabime extent mirror their effects on

ADHD symptoms, although with smaller effect sizes.

Interpreting these general findings is complicdigd large number of factors. First,
there are differences between child and parenttepbdQoL. This can be seen in the, at best,
modest correlations between parent and child repastis also seen in relation to parent-
child discrepancy for ADHD symptoms themselves, @anthe differences in effects of
ADHD on QoL as seen from these two perspectivenrsistencies between child and
parent ratings of QoL may reflect age, instrumerdgample differences as well as error or
true differences. In contrast to children with atfrmental) conditions (e.g., depression),
children with ADHD specifically may have an overtiopistic view of their situation,
described as a positive illusory bias (Hoza e2@l02; Owens & Hoza 2003). Klassen et al.
(2006) describe several other possible reasorthdse findings. First, children may want to
conceal their problems. Second, they may ignonetimean attempt to cope with them.

Third, they may undergo a process of adaptatiaigorder leading to a shift in their internal
standards leading to changes in evaluation. Fotlmly, may be making systematic mistakes
in rushing through the questionnaires becauseeif ittmpulsive cognitive style. The finding
of larger discrepancies between self- and paramgsin children with comorbid ODD/CD
and those with additional psychosocial stressoay, support the first two hypotheses. This
pattern of inter-informant discrepancy raises aliimental conceptual issue given that, at its
core, QoL has a strong element of self evaluatichis view was taken to its logical
conclusion the child’s view would trump that of {h@rents. However, at this stage a
pragmatic approach would involve developing waysdmbine proxy and child measures in

order to provide a more integrated assessment {(aBurwinkle, 2006). Future research,
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should address the differing ways by which childred parents construct the experience and
impact of ADHD. There will also need to be more lwekploring the psychometric

properties of child-report instruments.

Second, there needs to be more work aimed at listi@eating the different levels of
analysis that comprise a child’s overall functian{e.g. ADHD symptoms, associated
functional impairment and QoL) as these are culyerdt well delimited within the different
scales. Different questionnaires contain differaixes of items which tap into all three
levels. This means that there is inevitably itenestap between symptoms rating scales and
QoL measures and it becomes difficult to teaseaaytindependent effects that the disorder
or its treatment may be having on symptoms on tieehand and QoL on the other. This begs
the question of whether an apparent treatmentectighange in QoL, as measured by current
instruments is really nothing more than reductmADHD symptoms. Future research needs
to address the contribution of these different eletmin characterising ADHD and its
relationship to QoL. The major question would beeslithe concept of QoL add any value to
our understanding of ADHD over and above the cotscepsymptoms and more specific
functional impairment. One study: (Sawyer et 0@ has explicitly studied aspects of this
overlap and found that the removal of potentiallgrtapping items made little difference to
the relationships they had previously establistetd/@en mental iliness and QoL. Answering
this question would hopefully lead to the refinmignstruments towards a clearer delineation
of the key characteristics at the core of QoL #ratindependent of both symptoms and

general functional impairment.

Third, even within the limited domain of QoL in tdrien with ADHD there is little
consistency in terms of the instruments that haentlused to measure QoL. The different
instruments have substantially different sub-setigctures and content (Coghill et al.,

submitted). This makes it very hard to compare scstudies and disorders. This is likely to
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reflect different opinions regarding the best cquaalisation of QoL and the lack of a core
QoL paradigm. Sufficient data has not yet beerectdld to perform a meta-analysis of
studies and instruments that could lead to theldpweent of a core set of items that could

lead to a common instrument.

Fourth, most studies have relied on clinic-refelsathples, and thus have the
potential for referral and Berkson’s bias (Berksb®46) as well as the issues of reduced
range in outcomes and associated limitations opdheer of statistical tests. Further studies

are required, to anchor these effects within thaewpopulation.

Fifth, most studies have used parental reports foothymptom severity an@olL.
This introduces the problem of shared-rater vagahge to common raters and may induce a
possible source bias. First, this will potentiddgd to a spurious association between ADHD
symptoms and QoL. Second, it leaves both measpesto undue influence by parent
characteristics: There have been no studies dafffeet of parental mental health on
measures of their ADHD children’s QoL. Studies dtipas a matter of course, take
independent ratings of QoL and symptoms. The chafieegho should act as the other
informant raises a number of issues itself. Inlttwader field of ADHD, teachers’ ratings are
often used to address this problem. However, thvectrrelations found between different
raters’ ratings of QoL and teacher-reported symgtamay be accounted for by the fact that
teachers observe different maladaptive and adapétaviours in the classroom, or that they
often only see the children when they are medicatids also possible that parents may

have exaggerated both symptoms and impact on waigb

Finally, treatment studies have, to date, beeremadty limited in their scope. First,
studies have focused almost exclusively on onénresat modality (pharmacological) and

one molecule (atomoxetine). Stimulants (dexamfataminethylphenidate) are also
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recommended for the treatment of ADHD. At preshaté is no systematic published data
on the impact of stimulants on QoL in ADHD. Furtimere, systematic studies of
psychological therapies either on their own or irdtrmodal combinations with medication
have not been carried out. A number of trials mhigtants are currently underway. Second,
studies have, on the whole, had relatively shdlbfisup periods. It has been presumed that
some aspects of QoL may take more time for chandenmauld therefore not be seen in these
short term clinical trials. However, Perwien esgR006) longer term study failed to show
any additional improvement in QoL after the acuéatment period. Third, there has been no
analysis of the extent to which changes in QolLnaediated by symptom changes, changes in
functional impairment or other factors. This taskdomplicated enormously by the fact that
the concept of QoL appears to be somewhat confalimdeurrent scales with ADHD
symptoms and functional impairment. Fourth, the afladverse events, in determining QoL
following treatment, has not been reported in aogiss. QoL, in relation to medication
response, will probably be influenced by a mixtof@ositive treatment responses and side
effects. Fifth, studies have failed to control é@morbid disorders such as ODD, anxiety and
depression, either at baseline or when assesspgmsiveness of QoL to treatment, while
several subscales of the QoL measures contain @@rbghaviour problems, depressive
symptoms and anxiety. At the same time, it seesar ¢that some of the QoL effects
demonstrated in ADHD are clearly distinct from syamps, e.g. peer and family relation
impact. In the future, head-to-head studies odififit treatment packages should be
conducted with a broad range of outcomes over deigperiods of time, with multiple

testing points. These studies should be designeddh a way to allow the exploration of the
natural history of changes in QoL following treatrhas well as the mediating effects of
symptom reductions and other factors on longer tdramges in well-being. These studies

should include both proxy and child completed measu
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In summary, published studies to a degree suppdrhpact of ADHD on QoL,
which is at least as great as seen for many pHydigarders. These effects are greatest, and
most consistent, with parent ratings than child4sgings. Future research needs to
distinguish QoL effects from those related onlgymptoms and functional impairment;
study the differences between child and parentgptians of ADHD and its impact; identify
common elements across the multiple measures tiyrieruse; use population as well
clinical samples; include independent ratings oE @od ADHD symptoms; study the effects
of a broader range of treatments in a way thatallihe assessment of mediating and

moderating factors.
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