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Quality of life review

*Contributed equallackground: An individual's subjective perception of wedkeing is
increasingly recognized as an essential complement to clinical symptomatology and
functional impairment in children’s mental healtheasurement afuality of ife (QoL) has

the potentiakte.give due weight tize child’s perspectiveScope and methodlogy: Our aim
was to critically‘review the current evidence on how childhood mental disoréers@6L.

First, the major challenges in this research field are outliffeehwe present a systematic
review of QoL In children and adolescents aged 0 to 18 years formally diagnosed with a
mental and behavioural disorder, as compared to healthy or typically developing children or
children with other health conditiorisinally, we discusdimitations of the current evidence
base anduturerdirections based on thesults of thesystematic review anather relevant
literature Findings and conclusion The systematic reviewdentified forty-oneeligible

studies. All were published after the year 2000 tarehty-oneoriginatedin Europe. The
majority examined QoL in neurodevelopmental disorders, including attedéboit
hyperactivity disorderk=17), autism spectrum disordée=g), motor disorderkES), and
intellectual disability k=4). Despite substantial heterogeneity, studies demonstrate that self
reported global QoL is significantly reduced compared to typical/healthy controls across
severaldisorderand QoL dimensions.a@Pents’ ratings weren averagesubstantially lower,
casting doubt on thealidity of proxy-report. Studies for large diagnostic groups such as
depressivedisorders, anxiety disorders, (early onset) schizophrenia and eating disorders are
largely lacking We concludethatrepresetative,well-characterizedthiormative andlinical
samples as well"dsngitudinaland qualitativeldesigns are needed to further clarify the
construct of QoL, to derive measures of high ecological validity, and to examine how QoL
fluctuates over time and attributableto specific conditions azontextual factors.

Keywords: Quality of life; psychopathagy; mental healtradolescence.

Introduction

A recent metaanalysis of 41 studies from 27 countries (Polanczyk, Salum, Sugaya, Caye, &
Rohde, 2015¢stimateshatthe worldwide prevalence of mental disorders in children and
adolescents 13.4%. Some conditions, most prominently autism spectrum disorder (ASD)
(Idring et al.;"2015), attentiodeficit hyperactivity disorder (ADHD{Visser et al., 2014) and
bipolar disorder (Medici, Videbech, Gustafsson, & Munk-Jorgensen, 2&E53urrently
diagnosed far more frequently in clinical practice than just a decadPagdieling these

trends, novel ways of conceptualizing behavioural problems have been sugiyssied
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2014), anch broader view on well-being in youth and its impact on health care systems has
gained more attentiofWhiteford et al., 2013)or instance, there &n increasingonsensus
today that rental health shoulde described along at least three dimensions: First, by
psychopathelegy or clinical symptomatology. Second, by the impact on adaptive functioning
and impairmentin everyday life abservedr evaluatedrom the outsidg“objective

reality”). Thirdjthrough theselfassessetnpact on the individua quality of life (QoL), or
more specifically healtihelated quality of lifg“subjective reality”)(Coghill, Danckaerts,
Sonuga-Barke, & Sergeant, 2008} presenthowever, mental disordearepredominantly
operationalized by prototypiinical symptomatology. Wilst it is necessary for a clinical
diagnosighat symptoms cause impairment in adaptive functiogerican Psychiatric
Association;2013he nature bthe required impairment is rathemspecified. Theurrent
definitions of mentaand behavioural disorders do not propealye the more subjective and
personally experienced concept of QoL into consideration. This is surprising, as several
influential authors and research&s many year$fiave stressed its importance. For instance,
Spitzer and colleaguéSpitzer et al., 199) recommended that the primary objective of
healthcare ultimately should be to improve individuals’ perceptions of thethteeal the
degree torwhichedisease interferes with their QoL, rather than their psyublogstor
impairment.

Comparedtoadult entalhealth(Alonso et al., 2004; Ritsner et al., 2000) and a multitude of
somatic diseasex childhood (Solans et al., 2008), where low Qs been consistently
reported, subjective welleing in mental and behavioural disorders with childhaoskt is
much less establisheftill, data from a nationaurveyfrom Australiasuggesthatchildren

with mental disorders have worse parent-reported QoL in many doofdifesthan children
with physical disorderéSawyer et al., 2002). 8ystematic revievoy Dey, Landolt, and
MohlerKue (2012)also suggesteduced QoL across multiple domainghildhood mental
disorders especiallywithin psychoscial and familyrelated areas of lifeHowever, only 16
studies werédentified, the majority of which focused on ADHD. The authalsonoted
severalimitations of theliterature including a focusn clinical samples of a restricted age
range an@'reliance omarenal proxy ratings of QoLThe literature search for the review by
Deyand colleagues was conducted in 2011, indicating that an update is now warranted.
Our aim was to take stock on the current reseanchdevelopments regarding QoLniental

and behavioural disorders of childhodthetextis divided into three main sectiorisrst, we
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introducethe concept of QoL and thehallenges raised bis measurement inhildhood

mental and behavioal disordersTheoretical issues this research field have previously

been expounded in detail by Coghill and colleagues (2009). Here, we elaborate and update
their artieleferthe particular age group and conditidhat are théocus of the present

review. Second;wsystematically reviewhe empirical evidence on QoL in children and
adolescentsraged-0 to 18 yefrsnally diagnosed with a mental or behavioural disordés.

limit this reviewto comparative studies that include a control group comprising
healthy/typically developing childresr those with other health conditiofi$ird, we discuss
limitations of the currentoncept of QoL, its evidence base and future directions in the light

of our systematic review and other pertinietature.

Sectionone: Concepts and challenges

Quality of life and mental health in childhood

Even more.than some othdmical entities in mental health, QoL is a latent construct, not
directly observable or measurable. Indesmdintegral aspect of the concept is the subjectivity
of experieneed.beindVhile there is no standadgfinition of QoL, it is generally accepted

that it should be considered a multidimensional concept that requires thetiotegfa

several domains, such as emotional and physical well-beingedresteemMeyer,

Oberhoffer, Hock, Giegerich & Muller, 2016). The most basic contemplation of QoL is
consistent with Maslow’$§1943) hierarchy of safety, belonging, happiness, and a sense of
community and economic security. An extended definition by Eiser and Morse (2001)
includes five areas of QoL.: philosophical, economic, sociological, psychologigaitive

and medical/physical. Leidy, Revicki, and Geneste (1€888¢ribe QoL as “an individual’s
subjective ‘perception of the impact of health status, including disease and treatment, o
physicalgpsychelogical, and social functioning”. Similarly, ¥derld Health Organization’s
(WHO) QoL group describes QoL as “the individual’'s perception of their position jnife
the contextrofseulture and value systems in which they live, and in relation to thejr goals
expectations, standards and concerns” (19Bf3} description is consistent with the WHO'’s
(1946) generaloperationalization of health, which emphasises that health iselgtthe
absence of diseasEhe Mental Health Division of the WHO (1994) demands QoL measures
to be ageappropriate and chitdentred, take into account sedfports, be independent of the

health status and culture and assess both positive and negative aspects of the family/social
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relations, physical function, argbcial and material environment

A range of instruments has been generated to assess QoL in childhood from different rat
perspectives, using generic and disorsiggeific approachesith single or multidimensional
conceptandssearing. Generic measures are designed to be more comprehensive in their
coverage, but mawys a consequendae less sensitive to certain health conditions and
treatmentrelated-change. Disordspecific measures or modules focus on areas of panticul
concern, but do not readily allow comparisons across health conditions. Whilenerslge
accepted that QoL is a multidimensional concept and that the core domairte fapysical,
psychological, cognitive and social aspects of functioning, measiafine these domains in
different waysi"As a consequence, there is a considerable degree-wfstitenent non-

overlap and“one cannot assume equal coverage by different QoL measures. The variety of
instrumentontributes to the variability of operatialisations and limstcomparability

between studies. In an overview on QoL instruments, Eiser and K20G&) previously
identified 19 generic and 24 disorder specific tools to measure QoL in childhood. Seventee
were collecting ehildren’s perspectiv@syere collectingparents’ perspectives, and 16 used
both self-andproxy versions. A saif different response formats such as graphic, facial
expressionrorwvisual analogue scales and presentation stglesling pictorial and
computerized.and the use of proae used in QoL measures (Cremeens, Eiser, & Blades,
2006) Nevertheless, classical Likert scales are the most frequently used. A comprehensive
review of these instruments is beyond the scopkisfréview. Summaries of psychometric
properties'forthese scales are reported elsevwBeaeier et al., 2014; Cremeens et al., 2006;
Janssens,/Rogers, et al., 2015; Janssens, Thompson Coon, et al., 2015).

The added value of the QoL concept for clinical mental health practice dependstiberithe
can be operationalized adequatéhat isif it demonstratesufficient stanealone

characteristics im addition to psychopathology and adaptive functioning,ibodn be
translatediintesinstruments with good psychometric prope@i@spared to somatic
medicine—where thalistinction between symptoms of disease, impairment and QoL is often
much more.eleacut— disentangling and delineating psychopathology, functional
impairmenfrand QoL is particularly challenging in psychiatry. For instance, it is possible to
suffer from a severe general medical condition (e.g., diabetes) without majtur-diay-
impairment, while impairment or distress is a mandatory criterion for most pgichi

diagnogs Whilethe three dimensions might be relatively distimcsingle individual cases
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and certain mentatlisorders (Bastiaansen, Koot, & Ferdinand, 2005), overall and ideally, the
operationalisation of psychopathology, impairment, and QoL should overlap to a moderate
degree in order to signal both their relatedness, but also their independent congritauti
mental health.status.

Despite overlaps, there are several apparent differences between tlienthaesental

mental health=coneepfSawyer et al., 2001). First, impairment and psychopathology are
ultimately judged by an observer and often by an expert, while QoL is by definition, based on
the patient’s own experience. Second, impairment is integral of mental dssontide
psychopathology interacts more variably with QoL. The content and construction of scales to
assess Qok: is'key to maximisitige utility of QoL measures and to ensuring that one avoids
both a theoretical and a practical confusion of mental health concepts. tidalpdy

important to ensure that adequate item validation is obtained, and thdeths ef the

precise itenwording on informants are sufficiently examined and understood (Coghill et al.,
2009). For.instance, items that might intend to measure elifeonstructs (e.g. “l am

happy”, “I am asshappy as | wish”, “I could do better if | was happier”) perhaps appear
similar to respondent$Studies that examineadhange of QoL and psychopatholanyer time

and theirassociations, mostly in the field of neurodevelopmental disoegersed moderate
correlationg Coghill & Hodgkins, 2015; Kuhlthau et al., 2013; Rentz, Matza, Secnik,
Swensen; & Revicki, 2005). These findings suggest that despite owedaperal mental

health concepighere are independesspects assessed when adding QoL measures, which
will yield additional information on overaltell-being

Apparently the averlapf mental health related construdiffer substantialljbetween
disordersA close examinationfaliagnosticcriteriarevealsthat mentabnd behavioural
disorders +n stark contratsto somatic diseasesare characterized by both observable
symptomsand subjective experiencesere, logically subjectiveexperiencing is highly
weightedinithe.diagnostic criteria fanternalizing disorders, while the evaluation of third
parties is crucial foexternalizingdisordersin particular the definition of épressive

disorderss closdy linked to the concept of QoL. Therefoteatscmig (2006) strongly
recommengiresearchers to control for the presence of psychopathitdogy withinQol
instruments, antb especially assesiepressive and anxiesymptomswvhen studyingoL in

medical and other psychiatric conditions.
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Challengesrelated to age and devel opment

Even thoughdifferent domains of physical, psychological and social QoL are universal and
lifelong, what constitutes each domairagespecific. Thisneeds to be taken into account in
order to reachsan appropridéeel of abstraction and authentic information on relevant QoL
domains (€arona et al., 2013; Matza, Swensen, Flood, Secnik, & Leidy, 280djding to
Schor (1998);"Qol*domains are less distinguishable in childhood compared to adulthood.
Thereforegzwhile it is mostly meaningful to inquire abting same symptoms of
psychopathology across age and developmental ranges, a simple transfer of adult to child
domainsor.vice yersas misleading in QoL assessméWorld Health Organization, 1993).
Still, for longitudinal studies the utilization ebmedevelopmentally overlappinQoL

domains isreammended to ensure comparisongadow-up assessments.

One of the mostifrequently discussed methodological issues in QoL reseenddrenis

the usage of selbr proxy-reporting. As subjectivity is @ssential aspect @foL, it is

always preferable to obtain the child’s own report of QoL. However, in early andemiddl
childhood, a certain degree of parental involvemealwstinevitable.Coghill and

Hodgkins (2015) foundssociations across most donsafor children’s own and their
parentshratings-of their QoL, but these were low to moderate in strength. It nazpesded
that also teachers sometimes are acceptable proxies for certain domains(Gi&3ek

Abdul Rashid;"U; & Walker, 199Glaser, Davies, Walke& Brazier, 1997). Children,
however, tendo rate their QoL lower than their teachds The latter, and the findings of
other studies‘on’parent proxies for child QoL (Danckaerts, et al., 8046¢st that parent
ratings can be uterstood as approximations of the child’s own experience of Qolaréut
definitely not well suitedo replace thenif self-reported QoL is set as gold standam@hgmts

of childreniwith chronic conditions tend to underestimate their children’s(Qbiite-

Koning et al., 2007), while the opposite is true for community samples (Upton, Lawford, &
Eiser, 2008)=koer some disorders and domaimedevel of disagreement might kerge,asin
thesocial demain in ASD where parents often desire social etiegrof their children,

while the children themselves might not be interested and may not want to be forced into i
(Ikeda, 2028)Agreement is usually higher in observable domains and physical domains
compared to psychosocial doma(lghite-Koning et al, 2007). Surprisingly, espite the
limitation of proxyreport studies on QoL in childhood mental hedtdgguently relyon

parenal ratings(lkeda et al., 2014)Understandable reasefor this ardghat collecting

This article is protected by copyright. All rights reserved



Quality of life review

children’s own perception is cqiicated not only by thelisorders per se, but alby age-

related limitations and the child’s general development or maturation @B&tilis2007;

Varni, Burwinkle, & Lane, 2005). Young children (e.g., under 7 or 8 years of age) may lack
the understanding, insight or communication skills to provide valid self-ratings of QoL
(Bibace & Walsh, 1980)Therefore proxy-+atingscan provide important additional
perspective'and may be f@islto identify potential areas of conflict or conceeven where

they do nat agree with a child’s view and therefore might not represent core QoL.
Neverthelessanoverreliance on parental report may hinder the implementation of an
empowering, strength-based approach to children and adolescents with mentalsdisorder
neglectingdheiryresiliency and their abilities to fulfieir potential (Patel, Flisher, Hetrick, &
McGorry, 2007)Parents are not objective judges, but have their own perspective, which can
serve as an additional source of informatiGlearly, a proxy rating will allow only a partial
sense of the overall impact of a condition on QoL, which may place important constraints on
the validity. of such measurements. An alternative view, which has received little attention, is
the extent to which parent proxy measures of QoL are aligned with the concept of functional
impairmentand notQoL. According to clinical impression, ihight well be that parents

rather evaluatestheir children’s impairmevitien inquired about their QoL.

Relevance

Despite the challenges outlinatlove there are gootkasongo continue the effort tolarify
how mental'health conditions affect QoL in childhoBilst, validestimateof subjective
QoL are needed tmake the true impact of mental disordeissble andenable comparisons
acrosghe full' range of health condition$ accepted by regulatory authorities as a valid
building blockfor reimbursement, Qoktan function as a complementary way to calculate
health related service costs and allocation of reso(bmdan, 2000)as it reflects the
individual's.experience of the problem as a whole and the related need for impnbveme
Different European regional and national guidelines for childhood mental disorders now
stress the importance of QoL asindicator for the quality of service delivery and treatment
outcome (ewglNational Institute for Health and Clinical Excellence, 2008oreover, in
several countries (e,dJK, Germany) mandatory parameters forigence baselenefit
assessments of a medicine or other form of interventiwhich constitute the basis for

reimbursement by sickness funds — include improveme@Qoly in addtion to improvement
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of the state of health amdduction in the duration of illnesBdkkering & Kleijnen, 2008;
National Institute for Health and Clinical Excellence, 20&&cond, the concept QoL

might be less controversiahd more accessible to laymen than expert concepts such as
psychopathelegy, leadirtg less stigmatization and greater understanding among the general
public. Third, QoL is likely to be perceived as more important, meaningful and
understandable bythe patient than psychopatlhpbsyit is based oone’sown experience.
Fourth for.the same reasons, QoL facilitates the communication between patients, their
socialenvironment, and expertsifth, QoL can function as a guide for the development of
novel treatments based on sgdfrception, as well as for treatment planning, in terms of both
aims and hierarchy of intervention actions, derived from the priorities and pensept the
patient. Fothis@approach the term “QoL therapy” has been coined (Frisch, 2000). Sixth, as
reduction of clinical symptoms and even decreased impairment does not necessarily indicate
improved QoL jt is an important complemeit assessintreatment succegkack et al,

2009). Finally, seventh, from an ethical point of view, an increased involvement and
consideration ofithe patient’s voice, thoughts, and feelings is indispensable (Singrarith13)

a top concern of many self-advocacy organizations.

Section twoi-A systematic review of comparative studies on QoL in

children with mental and behavioural disorders

While overviewshave been published on QoL in single childhdmbrders, such as ADHD
(Danckaerts et al., 201@nd ASD(Ikeda, Hinckson, & Krageloh, 2014w attempts have
been mad@reviously tosystematically seardnd synthesize the evidence across a broader
range of mentaland behavralidisorders. In addition to the review by Dey and colleagues
(2012) mentioneearlier, there is also more recent overviemcluded 66&clinical studies

with andwitheut‘control groups (Carona, Silva, & Moreira, 2Q13pwever, the authors
examinedo what extent aevelopmental approach to QoL assessmentyppkedin the
selected articledutdid not investigate the results oktmcludedstudies in detail.

In the present reviewe addressed th®llowing questionto what extent do childhood
mental and behavioural disorders affect QW€ limited the review tcomparative studies
of children and adolescerftemally diagnosed witla mental or behavioural disordanda

well-defined control group comprising healthy/typically deveigpchildren or children with
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other health condition®e required that data on tléinical group and the control group
were collected within approximately the same time frame and commthetgby excluding
several studies relyingnly on comparisons with noative data collected in other contexts
(e.g. standardization of QoL scaleBhese retrictions were used to enable conclusions about
the effect of the speitcc mental disorders on QoL tkeepng constantontextual factors

(e.g., secularevents, cultural and value systeWis included both self- and proxy-reported
QolL, but kept these samte in the analyseBue to the large variety of instruments (and
subdomains) used, we primarily focused on globahsure of QoL. However, syntheses
across diagnostic groups were conducted for each subdomain when this was feasible.

It should be netethat dher designs- including qualitative studies, longitudinal studies, and
clinical trials=werenot withinthe scope of #presensystematic reviewWhile such
designscan certainlygive valuable insight (e.gncreasedinderstanding of the concegit

QoL, how QoL fluctuate over time and how QoL responds to treatment) they dddress
the principal question of to what extent mental and behavioural disorders affeda@oL.
discuss all the abowsudy designs and their importance for tbgearctiield in section

three.

Method
This is a brief'summary of threview method. The full description reported in accordance

with the PRSMA statement can be found in Appendix @tailable online).

Eligibility criteria
Study populationAll included participantsvere aged to 18 years. If the age range was not
reported, the participants’ mean age plus two standard deviations should fall etBinot

18 years of age range.

Exposure.A confirmed diagnosis of a mental or behavioural disorder according to the
Diagnostic and.Statistical Manual of Mental Disorders, fourth (EE8Mor fifth edition

(DSM-5),.0r International Classification of Diseases, tenth edition {10p

Comparator.Children serving as healthy/normative contretanetimes referred to as

typically developing, or having a specific diagnosed medical condition or mental disorder.
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Data on comparator(s) had to be collected with the same procedure as data on the study
population, within the same five-year period, anchwgitibjects recruited from the same

community.

Outcome Standardized measures of sgffarent; clinician- or teacheireported QoL (with

psychometric data reported in theree or a separate publication).

Design. Comparative studies of children with orrenaore of the eligible mental or
behavioural'diserders (population) and children serving as healthy controls or hastingra

health conditien (comparator).
Language Studies published in English.

Publicatiowtype Studies published in peer-reviewed journals.

Search strategy

The electronic'databases Medline (OvieipbMed, EMBASE (Elsevier), Cochrane Library
(Wiley), and,PsycINFO (Ovid) were searched for relevant publicationsebat®990 up to
January 8,2016-or detailed information about theasch strategies, see Appen8ik

(available online).

Study selection

Two researchensdependently screened the titles and abstracts for eligibility. All
publications=ef-potential relevance according to the inclusion criteria weametin full

text. Oneresearcheassessed the relevance of the full text articles, whéether controlled

the accuracy'ofithe assessment. Disagreements were resolved by consensus. Reference lists

were screened for additional relevant studies.

Risk of biasin individual studies

To ascertain the validity ofcluded studies, four key quality criteria for observational studies

were considere(Guyatt et al., 2011):
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1. Failure to develop and apply appropriate eligibility criteria (inclusion ofalont

population): In order for a study to be eligible, data on the control population(s) had to be
contemporaneous and from the same community as the study population. Socio-demographic
characteristiessof the control group(s) were extracted and compared to the characteristics of
the stidy population.

2. Flawed measurement of both exposure and outcome: Eligible studies had to use d validate
measure of QoL and include a study population with a confirmed diagnosis of a specific
mental or behavioural disorder. Any differences in outcomasorement between the study
population.and the control group(s) were recorded. 3. Failure to adequately control
confounding: Any attempts to measure factors known to be associated with QoL and to adjust
for such factors‘were recorded.

4. Incomplete followdp: Given that eligible studies typically are crgsstional, information

about the number of approached children refusing participation was recorded.

Planned methodsof analysis

The principal summary measure for each study was standardized mean difference (Hedge’s
g) and 95%:-confidence interval for global Qcdlculated with Review Manager (RevMan)
Version 5.3.4Effect sizes were calculated if data was reported in a way that made this
possible. If not, we report whether there was a significant differaaceported by the

authors Effectsizes were reporteas small (0.2), medium (0.5), or large (Qr8accordance
with thedefinition by Cohen (1988). Studies of the same condition and with similar
comparisonsgroups were synthesized in nagtalyses as long as the necessary data was
available

Secondary-analyses of domain speaiéisults were conducted for instruments used in two or
more studies within two or more diagnostic categoAesietaanalysis was carried out for
each domain, with all eligiblstudies entered into the same rratialysis regardless of

diagnosis:

Results
Study selection

A total of 41 studies were identified for inclusion in the review. The search providéal a
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of 6155 citations. Of these, 5666 were discarded after reviewengitstracts. The remaining
489 citations were examined in full text. Out of these, 448 did not meet the eligibibtyac
and were excluded (see Appendixé&ailable onlindor reasons)Checking the references
of publishedssystematic reviewgentified no additional stuesthat met the criteria for

inclusion. See PRISMA flow diagram (Fig. 1).

About here Figure 1

Overview of theincluded studies

A total of 30 studies of QoL in children with neurodevelopmental disorders were idclude
Of these 14 focusedpecificallyon ADHD (Coghill & Hodgkins, 2015; Escobar et al., 2005;
Goker, Aktepe;& Kandil, 2011; Hakkaart-van Roijen et al., 2007; Jafari, Ghanizadeh,
Akhondzadehy& Mohammadi, 2011; Kandemir, Kili¢, Ekinci, & Ylce, 2014; Marques et al.,
2013; Patrick, Edwards, & Topolski, 2002; Pongwilairat, Louthrenoo, Charnsil, &
Witoonchart, 2005; Thaulow & Jozefiak, 2012; Topolski et al., 2004; Varni & Burwinkle,
2006; Yang, Hsu, Chiou, & Chao, 2007; Zambr&amchez, Martine€ortes, del Rio-
Carlos,DehesaVioreno, & Poblano, 2012), five on motor disorders (Eddy et al., 2011; Hao,
Tian, Lu, Chaip& Rao, 2010; Liu et al., 2014; O'Hare et al., 2015; Wuang, Wang, & Mao-
Hsiung,:2012), four on ASD (Bastiaansen, Koot, Ferdinand, & Verhulst, 2004; de Vries &
Geurts, 2015; Domellof, Hedlund, & Odman, 2014; Potvin, Snider, Prelock, Wood-
Dauphinee; & Kehayia, 2015nd four on intellectual disabili@8asgul, Uneri, & Cakin
Memik, 2021; Brantley, Huebner, & Nagle, 2002; Elbasan, Duzgun, & Oskay, 2013;
Golubovic &Skrbic, 2013)Two additional stugesincluded data on both childrevith

ADHD and ASD(Petrou et al., 2010; Petrou & Kupek, 2009), while another compared
children withconduct disorder (CDJr oppositional defiant disorder (ODD) with children
with ADHD (Chavez et al., 2014). Children with disorders other thase classified as
neurodevelopmental were the focus of additional 11 studies: five on eliminatiotedgsor
(Al-Zaben & Sehlo, 2015; Ertan et al., 2009; Kilicoglu et al., 2014; Natale, IQikamer,
Stockle; & von Gontard, 2009; Ucer & Gumus, 2014), four on sleep-wake disorders
(Crabtree, Varni, & Gozal, 2004; Furudate, Komada, Kobayashi, Nakajima, & Inoue, 2014;
Inocente et al., 2014; Tran, Nguyen, Weedon, & Goldstein, 2005), one on magssi\ep

disorder (MDD;Kiss, Kapornai, Baji, Mayer, & Vetro, 2009), and one on obsessive-
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compulsive disorder (OCDVivan Ade, Rodrigues, Wendt, Bicca, & Cordioli, 2013).

No included study was published before year 2001. Thereafter a steady increase leéghublis
studies was evidenced, with seven studies published in the time period from 2001 to 2005, 10
from 2006 te-2010, and 24 from 2011 to 2015. More than half of the included stxdfié¥ (

were conductediin Europe, including seven from Turkey. Eight studies were conducted in
different parts‘of-Asia, eight in North America, three in South/Central America, and one in
Australia. A total of 14 different instruments were uaessstudies (Table 1)Vhile the

majority were generic Qomeasuresutility-basedapproaches and conditioapecific

measures'weralsoincluded in some studies.

About here Table 1
ADHD
Study characteristics
A total of 14 studiesfocusing on ADHD. The studies were conducted in 12 different
countries distributed in Europk=6), NorthAmerica =3), Asia k=3) and South/Central
America k=2).An additionalthreestudieghatcompared ADHD with other mental disorders
are describedwunder heading below. Children within the age range 6 to 18 years were
includedacross studieS he number of participants with ADHD was within the ran40
to 80 in‘most'studies, with a few studies including a larger sample. A minority of the
participants werefemale (037%). The study populations were recruited from clinical
settings, with'the exception of one study in which a mail survey was uti¥zedi &
Burwinkle; 2006) Typicaly developing children were included as a comparison group in all
of the studies. Some of tiseudiesincluded additional comparators of children with specific
health conditions: type 1 diabetes, asthma, mobility disability, caaeécerebral palsy
(Table 2.

About here Table 2
Results of individual studies
A total of:l1 studies included a measure of-sgforted QoL. The Pediatric Quality of Life
Inventory PedsQL Varni, Seid, & Kurtin, 2001; Varni, Seid, & Rode, 1999) was used in
seven of these studies, of which six indicated large and signiétfacts, and one indicated

a small tomediumeffect, all suggesting better QoL in typical controls. Youth Quaif Life
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InstrumentResearch Versiof¥ QLI-R; Edwards, Huebner, @oell, & Patrick, 2002; Patrick
et al., 2002was used as a sekport measure in two studies. One of these studies reported a
mediumeffect forsignificantly better QoL in typical conti® The other reported a similar
mean differenee, but no measure of dispersion was reported. One study measuring self
reported QoL with the Inventory for the Assessment of Life Quality in Children and
AdolescentglLK;"Mattejat et al., 2003 eporteda mediumeffect forsignificantly higher

QoL in typical controls, while one study using the AutoQuestionnaire Qualité de \astEnf
Imagé(AUQUEI; Assumpcao, Kuczynski, Sprovieri, & Aranha, 2000) found a significant
difference‘but failed to report a measwaf dispersion.

Parentreported*QolL was included in 11 of the studidse PedsQL was used in seven of
these studies, and indicated a medtartarge effect size faignificantlypoorer QoL in
ADHD. TheChild Health Questionnaif®€HQ-PF5Q Landgraf, Abetz, & Ware, 1996, 1999)
was used in three and ILK in one of the studies, all suggesting a fergesize for
significantly poorer QoL in ADHD.

Children with ADHD had significantly lower self-reported QoL (PedsQL) thakli@n with
diabetegCoghill & Hodgkins, 2015)and significantly lower pareneported QoL (CHQ
PF50) thansehildren with asthn@@scobar, et al., 2005 hildren with ADHD did not differ
significantly from children with cancer and cerebral palsy onregibrted PedsQL, but had
significantly“higher ratings than these two groups on paepurted PedsQ(Varni &
Burwinkle, 2006) Two studies using the YQOL-R did not find a significant difference
between children with ADHD and children with mobility impairments (Patritk).e2002;
Topolski, et al., 2004Table 3.

About here Table 3
Synthesis
Nine studies with a total of 665 children with ADHD and 3909 typical controls could be
included in a metanalysis of selfeported QoL (Fig 2). Despite diminished confidence
owing to signifieant heterogeneity, overall effects were large with significantlyer QoL in
the children with ADHD with the exception of one study vétsmall and norsignificant
effect The studies taken together indicate that children with ADHD rate their QoL
significantly lower than typical controls, but our confidence in theled estimate is

somewhat limited due to the heterogeneous effect sizes of the individual studies.
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About here Figure 2
Ten studies with a total of 865 children with ADHD and 4041 typical controls could be
included in a metanalysis of pareateported Qol(Fig 3). Also this metanalysis indicated
significant heterogeneity, with effects spanning frmediumto large effect sizes across
studies showingignificantly poorer QoL in children with ADHD. The heterogeneity
diminishes our‘confidence in the pookestimate

About here Figure 3
Autism spectrum disorder
Study characteristics
The six included studies with participants with ASD were conducted in The Netherlands
(Bastiaansen, et al., 2004; de Vries & Geurts, 20dK)(Petrou, et al., 2010; Petrou &
Kupek, 2009), Sweden (Domell6f, et al., 2014), and USA (Potvin, et al., 2015). The
diagnosis had been established with structured instruments, clinical consemsadical
records. Children in the age rangfe5 to 18 years were included. The numberantipipants
with ASD ranged from 28 to 120 across studiesiAority of the participants were female
(10-18%). The study populations were recruited from specialist clinics, a survey of young
people withedisabities, through organizations, and advertisement. Typically developing
children were_included asc@mparison group in three of the studiBastiaanseset al.,
2004; de Vries'& Geurts, 2015; Potvin et al., 2015). One study compared ASD, intellectual
disability, movement disorders and hearing disabilities, but did not include a tyqitedlc
group(Domelléfet al., 2014). Two studies compared a range of mental and general medical
conditions, including ASD and hyperactivity disordéPgtrouet al., 2010; Petrou & Kupek,
2009 Table 4

About here Table 4
Results of'individual studies
The three studies with a typical control comparateasured Qolsing the PedsQL. The
results in all three studies indicated largenediumeffect sizes fosignificantly poorer QoL
in ASD on, parent-reported QoL. One study found no significant difference on self-teporte
QoL (Bastiaanseet al., 2004)while one study indicated a large effect sizesignificantly
poorerself-reportedQoL in the children with ASD (Potviat al., 2015). The comparisons of
ASD with intellectual disabilit{Domell6f, et al., 2014&nd hyperactivity disorders/ADHD

This article is protected by copyright. All rights reserved



Quality of life review

(Petrouet al., 2010; Petrou & Kupek, 2008 not show a significant difference as
measured with thatility -based measuré&auroQol Five Dimesions Health Questionnaire,
Youth version EQ-5D-Y; Wille et al., 2010and Health Utilities Index Mark @GHUI3;
Horsmans Furleng, Feeny, & Torrance, 2Q08speately (Table 5.

About here Table 5
Synthesis
Due to heterogeneity of the comparators différences in how the results were reported
(i.e., one study reported the raw score on PedsQL), no synthesis in fanrmetéanalysis

was conducted.

| ntellectual-disability

Study characteristics

The four included studies focusing on intellectual disability were conducted in Turkey
(Basgul et'al., 2011; Elbasan et al., 2013), Serbia (Golubovic & Skrbic, 2013), and the USA
(Brantleyet al., 2002)Children in the age rangé 5 to 18 years were included across

studies, with one study focusing only on childegye5 to 7 years old, and one only on
adolescents:*The number of participants with intellectual disabihtyeihfrom 41 to 221

across studies. The proportion of females ranged from 36 to 59%. The study population was
recruitedfrom specialist clinics in one study and from schools in the remaining stlities

level of intellectual disability was reportedmild to moderate, with the exception of one
study in which"'5% had severe level of impairment (Basgul et al., 2011). Typicallyppengl
children or‘healthy controls were included as comparators in all of thesstQulie study
included additional comparison groups comprising children with cerebral paidyearing

loss (Elbasaet al., 2013Table 9.

Results of individual studies

Self-reported/ PedsQL indicatedr@adium and significant effect size in favour of the
typically developed in one stuq¢olubovic & Skrbic, 2013)However, no significant
difference in selreported QoL was reported in a study udigjitidimensional Student’s

Life Satisfaction Scal@MSLSS Huebner, Laughlin, Ash, & Gilman, 1998). Parent-reported
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QoL (PedsQL in two studies and the CHQ-PF50 in one stadigated large effect sizes for
significantlypoorer QoL in children with intelttual disability. No significant difference was

observed compardd the clinical comparison groups included in one stddple 5).

Synthesis

A metaanalysis of'the three studies measuring pamepdrted QoL of children with
intellectual disabilitycompared with typically developing children was conducted. The
synthesis included 329 children with intellectual disability and 367 typically developing
children, and indicated large but heterogeneous effects for better QoL inlygaatloping

(Fig 4). Confidence in the pooled estimates is again limited by the heterogeneity.

About here Figure 4
Motor disorders
Study characteristics
The four studiesncluded children with Tourette’s disordeere conducted in Chir&ao et
al., 2010; Liu et'al., 2014Australia(O'Hareet al., 2015)and UK/Italy(Eddyet al., 2011)
The age range of the study population was 7 to 17 years across studies, and the number of
participant with,Tourette’s disorder ranged from 50 to 424. A minofiparticipantsvere
femalks(22 to. 31%). The study populationsrerecruited from clinical settings, schools and
Tourette’s disorder associations. Typical controls of similar ages were included as
comparataor,in all of these four studies. The proportion of femalesdéiragn 27 to 52% in
the controlgroups. One study included an additional comparison group comprising children
with epilepsys(Eddy et al., 201,While another had three additional comparators: children
with leukemia, migraine, and epilep@yaoet al., 2010).
An addtional studyfocused on children with developmental coordination disorder (Weiang
al., 2012)."The study was conducted in Taiwan and included 369 children between 7 and 15
years of age. They were compared to a group of typically developing childrem avith

similar agerangesand gender distributiohable 5.
Results of individual studies

Standardized mean differences in gelborted QoL between children with Tourette’s

disorder and healthy controls ranged from small andsigmificant effect size€Eddy et al.,
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2011) measured witiQOL-R to medium or largsignificanteffect sizegHao et al., 2010;
Liu et al., 2014) measured with PedsQL and the Inventory of Subjective Life Quality for
Children and Adolescen{sSLQ; Zaohuo, Beiling, & Jian, 1998Children with Tourette’s
disordergz€epilepsy, anigraine had comparable scores on PedsQL, while children with
leukemia rated their QoL substantially lowklaoet al., 2010)Also, the study using YQOL-
R found that'ehildren with Tourette’s disorder anddriein with epilepsy rated their QoL
similarly (Eddy et al., 2011). Parergported QoL rendered large effect sizessfgnificantly
poorer QoL In Tourette’s disorder compared to typically developing chi({@&tareet al.,
2015) anddevelopmental coordination disorder (Wuang et al., 20fh@asured with PedsQL

and the psychoesocial summary score of CHQ-PF50, respectively.

Synthesis

A metaanalysis of the three studies including measures of pegpatted QoL of children
with Tourette’s disorder compared to healthy controls was conducted. The syimblesied
581 children with Tourette’s disorder and 1683 healthy controls. The results revealgd hi
heterogeneous effects spanning from a small anesigmificant effect to a large effect for
significantlypoorer QoL in children with Tourette’s. Our confidence in the pooled araysi
therefore limited'(Fig 5).

About here Figure 5
Elimination.disorders
Study characteristics
Four studiessfecused on nocturnal enuresis, as compared to healthy controls. Thisee of the
studies were from Turkey (Ertan et al., 2009; Kilicoglal., 2014; Ucer & Gumus, 2014)
and one from Saudi Arab{al-Zaben & Sehlo, 2015). The study populations were recruited
from clinics. The participants were aged betwedi® Fears, with the number of participants
with enuresis ranging from 43 to 101 and the proportion of females spanning from 26 to 71%
across stdies. The fifth study in this diagnostic category compared 49 children with urinary

incontinence with age- and gender-matched healthy coiiiataleet al., 2009).

About here Table 6

Results of individual studies
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Self-reported QoL in the children witlocturnal enuresis was measured with PedsQL in
three studies and KIND{Bullinger, Brutt, Erhart, & RavenrSieberer, 2008; Ravens-
Sieberer & Bullinger, 1998) in one study. The studies using PedsQL indicatediamto
large effectssize fosignificantlybetter QoL in healthy controls, while the study using
KINDL repertedia small and nosignificant effect. Pareseported QoL with PedsQL
included inone study showed a large effect sizsifgmificantlybetter QoL in healthy
controls. The study of urinary incontinence did not find a significant effect floraswl

parentreported QoL measured with KINDL.

About here Table 7
Synthesis
A metaanalysis of the four studies of sedfported QoL in children with nocturnal enuresis
compared:iteshealthy controls was conducted. The synthesis included 270 children with
enuresis and 198 healthy children. The regtlexiges’ § revealed significainheterogeneity,
with effects spanning from small and nsignificant to large indicatingignificantly poorer

QoL inchildren with enuresi@-ig 6). Our confidence in the pooled analysis is limited.

About here Figure 6
Other disorders
Study characteristics
Two studies compared saraplwith CD/ODD and ADHD: one from Ukcluding17
children around age 11 in each group (Petrou et al., 2010) and one from Puerto Rico
including 35 childrenwith CD/ODD and 53 with ADHD irthe age range 12 to y@ars
(Chavez ehls2014). Gendenatio wasnot reported. No other disordeas represented in
more than-one.study. The only study on depressive disorders was conducted iy ldodga
included-248-children araddolescents with MDKiss et al., 2009). A studyom Brazi
included 75 adolescents with OCD (Vivan Ade et al., 2013). Four studies compared children
with different sleepvake disordersabstructive sleep apnesleepdisordered breathing,

restlessdegs syndromand narcolepsy) with healthy control&able §.

Results of individual studies
One of the studies of CD/ODZersusADHD measured selfeported QoL with the
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Adolescent Quality of Life Mental Health Scg&QOL-MHS) and found a large effect size
for significantlybetter QoL in ADHD(Chavez et al., 2014). The other usedutigy -based
measuréHUI3 (parent-report) and found a small and magmificant effect size for better

QoL in CDb eempared t&A\DHD (Petrou et al., 2010). The study focusing on M&ia OCD
suggesteaignificantly poorer QoL in these groups than in healthy contaslsneasured with
ILK and theWerld*HealthOrganizatiorQuality of Life AssessmenfWHOQOL-BREF, The
WHOQOL.Group, 1998), respectivelll studies ornsleepwake disordershowed a
significant effect for better QoL of healthy dowis, using PedsQL, Vécu et Santé Percue de
I’Adolescent ¥SP-A; SerraSutton et al., 2009; Simeoni, Auquier, Antoniotti, Sapin, & San
Marco, 2000;Simeoni, Sapin, Antoniotti, & Auquier, 200dndObstructive Sleep Apnea 18
(OSA-18; Franco, Rosenfeld, & Rao, 2Q0Dable 3.

Synthesis

No synthesis was feasible due to the heterogeneity of the discegezsented in the studies

Generalizability and risk of bias

The studiesron"ADHD were dispersed over a wide range of cultural and geogragdimad r
while only a limited number of regions were represented within the other diaggasips.
With a few"exceptions, the instruments used were validated in the cultural sé#re the
study was conducted. Across all diagnostic categories, mainly clazioglles were
recruited. Whilethe severity of the included participant conditions or lewsinptoms was
usually reported, few studies included information about psychiatric comorbidityalQver
the information about clinical and socio-demographic attarstics of included participants
waslimited.in most studies.

Several studies on ADHD, ASD, and motor disorders included a substantigdy lar
proportionseffemales in the control group, which might threaten the internal validtg of
results. Howeve; it should be noted that Coghill and Hodgkins (2015) reported that there
were no significant differences in any domain of any scale for any of the groupgsydtt
to gender imtheir study of QoL in children with ADHID.a few studies, parental edtioa
was reported to be higher in the control grddptching or adjustment for variables such as
age, gender, and socioeconomic status were used in several of the ADHD stud@seuid

the other studies. Comorbidity was usually not reported.
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Domain specific results across diagnostic categories

In a series ofecondarynalyss, we lookedat thescoreson thefour dimensions of theelt

report versiensoPedsQL(physical functioning; emotional functioning; social functioning;
school funetioningpcross diagnostic categoridsmetaanalysis was carried out for each
dimensiony with Breligible studies entered into the same raatalysis regardless of
diagnosis..PedsQL was the only instrument used in several studies across several different
diagnosic groups. Thus, syntheses of domain specific results for the other instruments were
not meaningful.

A total of 12 studiestreeof which only reported data on physical functioning) were
included, spanning across the diagn@sesiD, ASD, intellectual disabilityTourette’s
disorder,enuresis, and sleafisordered breathing. The overall pattern of results suggests
poorer QoL in the study populations than in healthy coninaddl four dimensions. This

pattern was more consistdor the psychosocial dimensiotigan for the physical dimension,
although substantial heterogeneity across studies was indicated for all dimsensi

Differential patterngor the represented diagnosesnot be discerned from the few studies
included(Fig-7+to 10).

About here Figure 7 to 10

Section three: Limitations of the current evidence base and future

directions

The systematie-review presented in this article summarises the current evidence on how
childhoed.mental and behavioural disorders affect QoL. A total of 41 case-contro$ studie
were identified=Several studies examined QoL in ADHD, ASD, intellectual disability,
Tourette’s disorders, and enure&atno eligible stidies were detected for a multitude of
other largediagnostic groups, such as anxiety disorders, (early onset) schizophrenia, and
eating disordersStudies minly examinedgsamples of small to medium size. No less than 14
different instruments were used to measure QoL. Bothaedf proxy-ratings indicated
medium to large effectzes for diminished global QoL compared to typical or healthy

controls in the large majority of included studies. Proxy-ratings mostly indicateergok
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than the children’s own ratings, which is consistent with prior repGadghill & Hodgkins,

2015; Whte-Koning et al., 2007)The PedsQL was the only instrument used in several
studies across several diagnostic groups. All four dimensions measured by this instrument
(physicalfunetioning; emotional functioning; social functioning; school functioning)
suggested poorer sethted QoL for thelinical cases than fdypicalhealthy conls.

However, norelear-QoL domain profiles distinguishing different diagnesesdiscerned.

Studies aggregatad the metaanalysesndicate substantial variability dihdings. This

could stem from heterogeneous samples (of both the study population and the comparator),
whichitselfimight be explained by sampling effects owing to limited sample sizeyeral
studies), differences in age and developmental rangespaiebdemographic differences
across settings and geographical regions. Indeed, the variability of the reslaltsimmly

and appositelyeflect the clinical heterogeneity most childhood mental disordeBiversity

is particularly pronounced in neurodevelopmental disorders where comorbidity is rather the
rule than the exeeption, generating complex and variable phenotypes (Angold, Costello, &
Erkanli, 1999; Simonoff et al., 2008).

Aside fremrheterogeneity couple of encouraging trends and characteristics of the current
state of researcshould bementioned. First, it is apparethat QoL evidence is accumulating
ata relatively*high pace. All included studies were published after the year 2008nwit
acceerating publication rate during the past 15 years. Second, we &onnchbeof

ambitiows QolL'studiesjn particular on ADHD, which were based mglatively largesamples

of well-characterized childrefe.g., Coghill & Hodgkins, 201%scobar et al2005). Third,
selftreportQoL instruments were included in most studies. Fourth, the idengifigties

reveal that this line of research is conducted across a wide range of cultural and geographical
regions.

This beingssaid;-oumain conclusion still ishat the practical usefulness of the accumulated
QoL evidence,ta date is limitetMore precisely, w sedour overarchinghallengeghat
undermine.eonclusions about hoviferentchildhood mental and behavioural disorders

affect QoL#&) There are still major gaps in the literatoreerms of non- and under
investigated childhood disordessd their QoL profiles2) There is a notrivial risk of bias

in available studies; 3) The generalizability of the results across coatektseterogeneous

diagnostic groups is unclear; atdThere are several threats to the validity of the
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measurements of QoL. Below, we address these issues one by one. Vdetieoff this
research reviewroQoL with a discussion of two additior@lotalissueschanges in QoL
over time — spontaneous or brought on by treatment fusune directions for this research
field.

Gaps

The QoL evidence base is clearly skewed towards neurodevelopmental disorders, with a
notable lack of studies on diagnostic groups such as depressive disorders, arotiggysis
and eating disorders. Even if we had applesd stringent eligibility criteria, fewtudies on
these disorderswoulthve beemvailabe. It is also striking that most studies focus on single
disorders, while'there is a lack of studiemparing disorders head-head to establish
specificity or universality of QoL finding#\ population-based study from Australia
compared parent-reported scores on the Child Health Questionnaire for childréntadéd
years witht ADHD, conduct disorder, or depressive disaedamotable exceptiaibawyer et
al., 2002). This study was not eligible for our synthesis, td the fact that results on the
overarching domains were not reported. Children with depressive disorder wetedépo
have moreremeotional problems, pain and discomfort, while children with ADHD or conduct
disorder exhibiteanore behavioural problemalthough tese profilesndicate
distinguishable"QoL structusdor the examined diagnosésey areclearly aligned with the
diagnostic criteria for the respective disorddisus, the findings might be viewed as
circular, providing only moderateadded information. The lack oforeinformative QoL
domain profile researdk disappointing, as QoL is a ntidimensional constructyhich
theoreticallyseemsllogical to be expressedh form of a single score (Eisen, Ware, Donald,
& Brook, 1979)Clinically, particularlyin the context of treatment planning (Katschnig,
2006),a single Qolscoremight camouflage patterns of strengéimsl weaknessges
hampering:targeted therapeuticategies. More research is neettedeterminavhat exent
diagnostic,groups shospecificpatterns of QolchallengesAmong thebarriess for

overcominghese gaps the usage of a large number of meas with varying domains.
Risk of bias

In order to estimate the magnitude to which child mental and behavioural disaffdets

QoL, a range of contextual factors must be considered. We required that data on
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comparator(s) should be collected with the same procedure as data on the studypppulati
within the same fivegyear period, anthatsamples wereecruited from the same community.
While these demands are likely to eliminate differefedwaeen the groupelated to the
procedure,.eultural systems and secular evettigy dissimilarities (measured or
unmeasured) could still account foriarportant part of the variancEirst, female
participants‘eonstituted a substantially larger proportion of the control girogpseral
studiesWhile Coghill and Hodgkins (2015) did not identify asignificantsex differences

in their stug of ADHD compared with typical contrglthoroughmatching for gender or
adjusting for this factor appears mandatory. Second, in most studies, information almut soci
demographic yariabldsas dten beersparseand thus remains largely unknown in QoL
research in‘therarea as a whdleverthelesshie impact of such factors may not be
negligibleanddeserves to be controlled féor exampleADHD research on QoL indicate
that factors such as health status of the caregivers, maternal smoking, living with a single
parent, parental separation/divorce, moves, and conflict with siblings or gelaseaa
negative impacton QoL (Preuss et al., 2006; Newcorn et al., 2008 Imimg with both
parents isassociated with higher QoL (Riley et al., 2008)irdl, comorbid conditions were
seldom reportedSimilarly, psychiatric symptoms that ofteme present across diagnostic
categories€.g., depressive symptoms or anxiaigre not measured and adjusted for in the
analysesMostreporteither excluded children with comorbidity or did not measure
comorbidity. Obviously, additional mental health problems or disorders would be exmected t
increasea negativempact on QoL. Indeed, studies of QoL in childhood ADHD do suggest
that having an additional co-occurring diagnosis, such as oppositional defiant disorder
(Newcorn, Spencer, Biederman, Milton, & Michelson, 2005tber common comorbidities

is associated with a greater reduction in @lassen, Miller, & Fine, 2004). Oppositional
defiant disorder and conduct disorder — in combination with tic disorder, depression and
anxiety diserder has also been reported telgi lower Qol-ratings (Klassen et al., 2004).
We therefore,concur with the recommendation by Katgr(2006) that comorbidity and

symptoms ofidepression and anxiety shahysbe accounted fan QoL research.
Generalizability

Judgements about generalizability across populations are restricted by the gaps in the

literature outlined above, but also by how studies are reported and how data is analysed.
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Obstacles included limiteinformation about the examinedmples, reliance on clinical
samplesexclusion of age groups, restricted coverage of geographical and cultural regions,
and few femalgarticipantsn many studies. Gendspecific results are of increasing interest
in child psyehelogy and psychiatry, especially for neurodevelopmental dis¢kilissbaum,
2012; Werling & Geschwind, 2013). The femébemaleratio within the examined samples
varied considerably. While it was overall relatively balanced in intellectual disability, sleep
disorders, elimination disorders, and depression, it was consistently skewedstowar
including more males than females in ASD, ADHD, and motor disorders. Vdnile of

these proportions may be representative for the disorders, the low number of included
females precludes stdnalyses.

The majority of'studies usadinical rather than epidemiologicabmplesand they weref

small to medium,size. Clinical samples may not be representative of full range of children
meeting the diagnostic criteria for the specific disordérile some information about the
severity of the conditiongsually was reported, the association of symptom se\aardy
impairmentwith _the levels of QoL was generally not analysed. Moreover, the samples mainly
comprised school aged children and adolescents. This is understandable given that many
conditionsreither typically have an onset at this age or are detected and diagnosed when the
children enter.school. On the other hand, this presumably also reflect the tibfigul
obtainingvalidreports of how younger childrezrgeive their positioin life.

Half of the studies originated in Europe and only a minority in North America, ashéne
distribution"of'research quantities is often inverse between Europe and Nontit&me

other childhood 'mental health research fiéBiglte et al., 2016Bramness, Henriksen,

Person, & Mann, 20145ome disorders were extensively studied in a specific country, with
for instance three out of the four studies on enuresis originating in Turkey. Only ADHD had
been examined over a large number of geographical and cultural rdgxtnagolation of the
results acress.geographical regions could be risky given large differencésidesttowards
mental and,behavioural disorders in healthcare and society at large. Sudesttiight

shape the individual'self-perceived welbeing, expectations, and goals.

M easurement
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Even if the accumulated research covatedmajor diagnostic groups, the population
characteristics were meticulously reported, and the risk of bias in tivelumali studiesvere

low, the estimates would tell us little unless we knew veiattly QoLinstruments actually
measure=Fhissis especially true, as the number of different scales used is substantial. We
identified 14 instrumentand other widely used QoL scales not represkim this review are
KIDSCREEN;DISABKIDS(Bullinger, Schmidt, & Petersen, 2002; Ravé&isberer et al.,
2001) andchild Health lliness Profile- Child Edition (CHIRCE; Riley et al., 2001)These
tools’ theoretical underpinnings, operationali§gual. domains and items varjargely,
castingjustified doubs on the assumptiothhey assess comparalsienstructs. Theisage of

self- and proxyreport adds further to the confusion.

Let us first'eonsider the definition of QoL by WHO’s QoL group (1993) in the context of
childhood mental and behavioural disorders. The definition stresses the “individual’s
perception of their position in life” in the “context of culture and value systamd’in

relation to'the individuals “goals, expectations, standards and osii¢&893). Both
psychopathology per se and the related functional impairment would be expecteésee
anindividual's subjedve wellbeing. However, altered expectations on QoL and changed
states ofimind-im children with mental and behavioural disorders must also be @hside
First, it is possible that individuals adjust their standards to their level of impairment in some
domain‘andinstead prioritize other aspects of life. Similarly, attitudes toward mental and
behavioural disorders within the cultural system could alter the individualsttaxjoas and
goals. While'such subjective adjustments of standards and expectations could agply als
general medical conditions, altered perception due to the individual’o$taiad is more
clearly relaed to psychopathology (Katschnig, 2006). Individuals with depressive symptoms,
for instance, are likely to have a bleak outlook on life due to their curremto$tatind.
Consequently, they would be expected to rate their QoL lower than thedtivbgituation
would suggest:

ThePedsQL,was the by far most frequently used instrument in the studies included in our
systematic.review. The instrument has shown good psychometric properties and combines
several attractive characteristics, including short administration time, a limited number of
dimensions (physical functioning, emotional functioning, social functioning, and school
functioning), parallel versions for parent proxy and child-report, and age-adaptexhsersi
that can be completed by children as young as 5 y¥arsi, Limbers, & Burwinkle, 2007a,
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2007b). In the following discussiowge consider some of the prominent features of PedsQL,
and the implications of these features for measurement of QoL in childhood arehta
behavioural disorder3.o begin, close inspection of tiedsQLitems reveals substantial
overlap between the emotional functioning dimension and the ICD/DSM criteria for
depressiverdisorders and anxiety disordéfsas been assumed that reported subjective well
being oftentend®simply reflect altered psychological statehjle analyseof QoL should
adjustfor itemsclearly overlapping with other psychological constructs (Katschnig, 2006).
Nevertheless, while adjustment for depressive and anxiety symptoms seems redésionable
conditions which are not defined by such psychopathology, such a procedure is likely to
result insevere"underestimation of t@L impact of disorders that adefined by these
symptoms'(i-e.y’depressive and anxiety disordéws)alternate implemenian of QoL could

be to recognize that some mental and behavioural disorders partly are defined biwsubject
experiences closely related to the concept of @oiyhow, it is paramount importance to
enhance our understanding of how satfhgs of QoL araffected by mental states (e.qg.,

depression and anxiety) and traits (e.g., neuroticism).

A closely related issue is how measurements should account for fluctuationsperseliel
QoL over time:LhePedsQL asks the rater to recall the past month. Amentthe obvious

risk of recall bias, there isr&sk that the rating for the whole period reflects the individual's
current state of mind. In particular, this threatens to undermine the validatirajs in
conditions where the mood can shift from day to day, or from one hour to the next. In order
to increaserecological validitwe suggest that traditional questionnaires such as PdasQL
combined with-0ther types of data collection. Experience sampling methodology (ESM),
which requires that the parfo@nts report their experiences at random points throughout the
day, could be a valuable complement. This methodology has, for instance, recently been
reported to be helpful in identifying the nature and quality of socf@mences in children

with ASD (Cordier, Brown, Chen, Wilkes-Gillan, & Falkmer, 2016).

Finally, the PedsQL does not explicitly take the child’s own goals and expeciatmns
consideration. In contrast to some otheyasures, such as the Quality of Life Inventory
(QOLI; Frisch, 1994), each item is not weighted based on how important it is for the
individual. Entering the child’s own priorities into the equai®essential tamplify the

subjective elementvhich is viewed the core of Qolf this is refrained fromthere is a
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apparentisk that the results will reflect functional impairmettserved oexperienced by
others. The subjective nature of priorities, goals, and expectatiapstential source of
variance between self and presgport.Some childrerwith ASD might for instance not
regard seciakeentact as importanaspect of their life, whiléheir parentssupposedly do.
Given the many:situations when sedport is not a viable option, it would be worthwhile to
investigaterifithe quality of proxseportcan be improved by explicitly guidingrater to take
the child’s_perspective. In conclusiome recommend that measurement of QoL in children
with mental and behavioural disorders better accounts for fluctuations oventinpeiathe

child’s own views angbrioritiesfirst.

Treatment respanse and stability

The crosssectional studies included in our systematic review are designed to estimate the
general impact of mental and behavioural disorders on QoL for certain age groupsekow
it is equaly.important how QoL responds to treatment and changes over time. Although some
intervention studies have addressed this question (Coghill, 2010; Corona et al., 2815 Pe
et al., 2004)QoL has not been routinely measured in clinical trial$rials on

pharmagcological treatment for children with ADHD, however, the effect on Qotehastly
been more regularly reported (e.g., Banaschewski et al., 2013; Escobar et al, 20@®nNewc
et al., 2008;"Svanborg et al, 200®)ost available trials gigest significant effects on one or
more QoL domains. CHIBE:PRF and CHEPF50 are by far the most frequently used QoL
instruments ifthesetrials, indicating reliance oparent proxy ratings. Although there might
be concerns that the use of selfed insruments will result in higher rates of missing data,
mandatory inclusion of seteportwould better account for the children’s perspective. QoL is
now also increasingly recognized in psychological treatment research (e.glaMiget al.,
2016; Weidle, Ivarsson, Thomsen, Lydersen, & Jozefiak, 2015), indicating a general trend
towards inereased consideration of the children’s subjective experiencd-bewmel

following intervention.

Less attentien*has so far been given to the question of how childhood mental and behavioural
disorders influence the individuals’ QoL over time. Indeed, there is a genckaifl

prospective longitudinal studies following affected children into adulthood. @ail

research indicates that about half of the children affduyeshildhood psychopathology will

not fulfil diagnostic criteria fothe same or a different disordes young adults, although
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substantial proportion will still have impairments in important areas of€itstello &
Maughan, 2016). Obviously, the level of QoL in adulthood might not depend solely on
current clinical symptoms and psychosocial outcomes. A range of potential medietiimg fa
should be:ecensidered, including formal and informal social support systems, coping

strategiesacceptance, ahd individual’sview of life.

Future directions

Several approaches would be useful to further increase our knowledge on QoL in childhood
mental and behavioural disorders, which we will briefly sketch in form of hypothetezl i
studieghataddressaveats of the current evidence basdine with what issecommended

for psychopathology and functional impairment research, such ideal studies would need to be
conducted across cultures using a global perspective, as for inlstarened middleincome
countries or other lowesource environments might strongly influence the relation between
psychopathology, impairment and QdRhg Vries & Bolte, 2016). Firsg large sample of
children across agediagnosed according to current best clinical pracéuetreated for

mental and behavioural disorders with a variety of evidence-based interventioltsatiaw

for headto=head-comparison between the major diagnostic categories. Depending on how
mental health services are organised, sampling from bothaipediservicese.g., child and
adolescent'psychiatric, paediatric, neuropediatric, clinical genetic, speech and language
services)yand primary care might be required. Second, populdtased amples from the
samecommuniteswould ideally constitute refence groupef typically developing children

as well asaffected but undiagnosed and untreated childrerchiidren with
intermediate/subclinical phenotypes. Information on symptom severity, psychradric

somatic camorbidity, symptoms cutting acroesydostic categories (e.g., depressive
symptoms), functional impairment, and socio-demographic characteristics &leoul

collected insorder to ascertain internal validity and enable judgement about external validity.
As a complement to questionnairegtiods such a&SM could give insight into the
immediate_effect of treatment ahdw selfperceived QoL fluctuate over time. Finally, the
children’s expectations and goals, and how these affect their ratings of QoL, should be

investigated with bitn qualitative and quantitative approaches.
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Key points

e In.addition to psychopathology and impairment, quality of life (QoL) is a significant
aspectof.children’s mental health.

e EXxisting casecontrol studies have mainly focused on neurodevelopmental disorders,
including attentiondeficit hyperactivity disorder, autism spectrum disorder, motor

disordes and intellectual disability.
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e Self and parent-rated QoL is significantly reduced in the studied diagnostic groups,
as comparetb typical/healthy controls.

e QoL research itargely lacking for children and adolescents with depressive
disorders; anxiety disorders, (early onset) schizophrenia or eating disorders.

e To estimate the extent to which the reduction in QoL is attributable to the specific

disorders, future studies need to account for potential confounders.

References

Al-Zaben, F.Nw'& Sehlo, M.G. (2015). Punishment for bedwetting is associated with child
depression and reduced quality of li@hild Abuse & Neglect, 422-29.

Alonso, J."Angermeyer, M.C., Bernert, S., Bruffaerts, R., Brugha, T.S., Bryson, &., . . .
Vollebergh, W.A. (2004). Disability and quality of life impact of mental disorders i
Europe: results from the European Study of the Epidemiology of Mental Disorde
(ESEMeD) projectActa Psychiatrica Scandinavica. Supplemenid®-46.

American Psychiatric Association. (201B)jagnostic and Statistical Manual of Mental

Disorders(5th edn.). Arlington, VA: American Psychiatric Association.

Angold, A., Costello, E.J., & Erkanli, A. (1999). Comorbididpurnal of Child Psychology
and Rsychiatry, 4057-87.

AssumpcaoyE.B., Jr., Kuczynski, E., Sprovieri, M.H., & Aranha, E.M. (2000). [Quality of
life evaluation scale (AUQE{Autoquestionnaire Qualite de Vie Enfant Image).
Validity and reliability of a quality of life scale for children 4 to 12 yeald.

Arquivos de Neurd’siquiatria, 58 119127.

This article is protected by copyright. All rights reserved



Quality of life review

BanaschewskiT., Soutullo, C., Lecendreux, M., Johnson, M., Zuddas, A., Hodgkins. P,,
Adeyi, B., Squires, L.A., Coghill, D. (2013)ealthrelated quality of life and
functional outcomes from a randomized, controlled study of lisdexamfetamine
dimesylate in children and adolescents with attention deficit hyperactivityddisor
CNS Drugs27,829-840.

Basgul,"S.SiyUneri, O.S., & Cakin-Memik, N. (2011). Parents' perception of the quality of
life ofsehildren with intellectual disabilitie§.urkish Journal of Pediatrics, 55%41-
546.

Bastiaansen, D., Koot, H.M., & Ferdinand, R.F. (2005). Psychopathology in children:
improvement of quality of life without psychiatric symptom reductiBaPopean
Child & Adolescent Psychiatry, 18364-370.

Bastiaansen, D., Koot, H.M., Ferdinand, R.F., & Verhulst, F.C. (2004). Quality of life in
children with psychiatric disorders: selparent, and clinician repodournal of the
American Academy of Child & Adolescent Psychiatry,223-230.

Bell, A. (2007)=Designing and testing questionnaires for childi@mnal of Research in
Nursing,.12 461-469.

Bibace, Ry & Walsh, M.E. (1980). Development of children's concepts of illRedgatrics,
66, 912-917.

Bdlte, S., BartdPokorny, K.D., Jonsm, U., Berggren, S., Zhang, D., Kostrzewa, E.& . .
Marschik, P.B. (2016). How can clinicians detect and treat autism early?
Methodolegical trends of technology use in reseakcha Paediatrica, 105137-144.

Bramness, J.G., Henriksen, B., Person, O., & Mann, K. (2014). A bibliometric analysis of
European versus USA research in the field of addiction. Research on alcohol,
nareotics, prescription drug abuse, tobacco and steroids 2001E20bpean
Addiction Research, 2016-22.

Brantley, A., Huebner, E.S., & Nagle, R.J. (2002). Multidimensional life satisfaetpmorts

This article is protected by copyright. All rights reserved



Quality of life review

of adolescents with mild mental disabilitiddental Retardation, 40821-329.

Brazier, J., Connell, J., Papaioannou, D., Mukuria, C., Mulhern, B., Peasgood,& ., . . .
Parry, G.,(2014)A systematic review, psychometric analysis and qualitative
assessment of generic preferebesed measures of health in mental health
populations and the estimation of mapping functions from widely used specific
measured-ealth Technology gsessment, 18ii-viii, Xiii-xxv, 1-188.

Bullinger, Mt, Brutt, A.L., Erhart, M., & Ravens-Sieberer, U. (2008). Psychometric
properties of the KINDL-R questionnaire: results of the BELLA stidyopean
Child and Adolescent Psychiatry, 17 Suppl25-132.

Bullinger, M., Sehmidt, S., & Petersen, C. (2002). Assessing quality of life of children wit
chronic health conditions and disabilities: a European apprbdelmational Journal
of Rehabilitation Rsearch. Internationale Zeitschrift fueRabilitationsforschung.

Revue Internationale de Recherches dad@ptation, 25197-206.

Carona, C., Crespo, C., Silva, N., Lopesa, A.F., Canavarroa, M.C., & Bullingerb, M. (2013).
Examining a developmental approach to hesdthted quality of life assessment:
psychometric analysis of DISABKIDS generic module in a Portuguese sample.
Vulnerable CHlidren and Youth Studies, 843-257.

Carona, C., Silva, N., & Moreira, H. (2015). Applying a developmental approach to quality
of life assessment in children and adolescentts pgychological disorders:
challenges and guidelindsxpert Review of Pharmacoeconomics & Outcomes
Research; 1547-70.

Chavez, LsMssRamirez, R., Garcia, P., Canino, G., Mir, K., Ortiz, N., & Morales, L.S.
(2024)=Measurement properties of the AdolesCarality of Life Mental Health
Scale’(AQOLMHS). Quality of Life Research, 23327-1335.

Coghill, D. (2010). The impact of medications on quality of life in attendiefeit
hyperactivity disorder: a systematic reviedNS Dugs, 24 843-866.

This article is protected by copyright. All rights reserved



Quality of life review

Coghill, D., Danckaerts, M., Sonugzarke, E., & Sergeant, J. (2009). Practitioner review:
Quiality of life in child mental healthconceptual challenges and practical choices.
Journal of Child Psychology and Psychiatry, 5@4561.

Coghill, D.,.&Hodgkins, P. (20)6Healthrelated quality of life of children with attention
deficit/hyperactivity disorder versus children with diabetes and healthyotan
Euroepean Child and Adolescent Psychiatry, 261-271.

Cohen, J. (2988ftatistical power analysis for theehavioral science@nd edn). Hillsdale,
NJ: bawrence Earlbaum Associates.

Cordier, R:;"Brown, N., Chen, Y.W., Wilkes-Gillan S., & Falkmer T. (2016). Piloting the us
of experience sampling method to investigate the everyday social experiences of
children with asperger syndrome/high functioning autiBravelopmental
Neurorehabilitation, 19103-108.

Costello, E.J,; & Maughan, B. (2015). Annual Research Review: Optimal outcomes of child
and adolescent mental illnegsurnal of Child Psychology aresychiatry, 56324—
341

Crabtree, V.M., Varni, J.W., & Gozal, D. (2004). Healétated quality of life and depressive
symptoms in children with suspected slekgordered breathingleep, 271131-
1138.

Cremeens, J., Eiser, C., & Blades, M. (2006). Gttarsstics of healtinelated seHreport
measures for children aged three to eight years: a review of the litet@taley of
LiferResearchl5 739-754.

Danckaerts, M., Sonugarke, E.J., Banaschewski, T., Buitelaar, J., Dopfner, M., Hollis, C.,
... Coghill, D. (2010). The quality of life of children with attention
deficit/hyperactivity disorder: a systematic reviéropean Child anddolescent
Psychiatry, 1983-105.

De Vries, P., & Bolte, Sin pres$. Measuring functional ability of autism spean disorder

This article is protected by copyright. All rights reserved



Quality of life review

in a global contextDevelopmental Medicine & Child Neurology.

de Vries, M., & Geurts, H. (2015). Influence of Autism Traits and Executive Functioning on
Quiality of,Life in Children with an Autism Spectrum Disordéwurnal of Autism and
Develepmental Disorders, 43734-2743.

Development of the World Health Organization WHOQBREF quality of life assessment.
The WHOQOL Group. (1998Rsychological Medicine, 2851-558.

Dey, M., Landolt, M.A., & Mohler-Kuo, M. (2012). Health-related quality of life among
children"with mental disorders: a systematic revi@wality of Life Researct21,
1797<1814.

Dolan, P. (2000). The measurement of heedthted quality of life for use in resource
allocationdecisions in health care. In A.J. Culyer & J.P. Newhouse (EtBngdbook
of Health Economic§p. 1723-1760). North-Holland: Elsevier.

Domellof, E!, Hedlund, L., & Odman, P. (2014). Health-related quality of life of children and
adolescents with functional disabilities in a northern Swedish coQuiglity of Life
Research, 231877-1882.

Eddy, C.M., Rizzo, R., Gulisano, M., Agodi, A., Barchitta, M., Cali, P.& Cavanna, A.E.
(2011). Quality of life in young people with Tourette syndrome: a controlled study.
Journal of Neurology, 25891-301.

Edwards, T.C., Huebner, C.E., Connell, F.A., & Patrick, D.L. (2002). Adolescent quality of

life, part I. conceptual and measurement modtalirnal of Adolescence, 2875-286.

Eisen, M., Ware; J.E., Jr., Donald, C.A., & Brook, R.H. (1979). Measuring components of
children’s health statusledical Gare, 17 902-921.

Eiser, C., &Meorse, R. (2001). A review of measures of quality of life for childrdn w
chronic illnessArchives of Disease iniildhood, 84 205-211.

Elbasan, B., Duzgun, I., & Oskay, D. (2013). Is There any Difference in Health Related

This article is protected by copyright. All rights reserved



Quality of life review

Quality of Life, Self Care and Social Function in Children with Different Disabilities

Living in Turkey?lranian Journal of Pediatrics, 2381-288.

Ertan, P., Yilmaz, O., Caglayan, M., Sogut, A., Aslan, S., & Yuksel, H. (2009). Relationship
of sleep,quality and quality of life in children with monosymptomatic enur€hitd:
Care, Health & Development, 3869-474.

EscobayR:, Montoya, A., Polavieja, P., Cardo, E., Artigas, J., Hervas &yentes, J.
(2009). Evaluation of patients' and parents' quality of life in a randomized placebo-
contrelled atomoxetine study in attentidaficit/hyperactivity disordedournal of
Child and Adolesent Psychopharmacology, 1953-263.

Escobar, R., Soutullo, C.A., Hervas, A., Gastaminza, X., Polavieja, P., & Gilaberte, I. (2005).
Worse quality of life for children with newly diagnosed attenti@ficit/hyperactivity
disarder, compared with asthmatic and healthy children.[Erratunaegpipe
Pediatrics. 2005 Nov;116(5):1266)ediatrics, 116e364-369.

Franco, R.A., Jr., Rosenfeld, R.M., & Rao, M. (2000). First ptaesident clinical science
award*1999. Quality of life for children with obstructive sleep ap@¢aiaryngology-
-Head aml Neck Surgeryl23 9-16.

Frisch, M.tB. (1994)Test manual and treatment guide for the QOLI (Quality of Life

Inventory) Minneapolis, MN: Pearson Assessments.

Frisch, M.B. (2000). Improving mental and physical health care through quality of life
therapyand assessment. In E. Diener 8RDRahtz (Eds.)Advances in quality of life
theory and researct{pp. 207241). Dordrecht: Kluwer.

Furudate, N., Komada, Y., Kobayashi, M., Nakajima, S., & Inoue, Y. (2014). Daytime
dysfunction in children with restless legs syndrodmirnal of the Neurological
Sciences, 33@32-236.

Glaser, A.W., Abdul Rashid, N.F., U, C.L., & Walker, D.A. (1997). School behaviour and

health status after central nervous system tumours in childBoitidh Journal of

This article is protected by copyright. All rights reserved



Quality of life review

Cancer, 76643-650.

Glaser, A.W., Davies, K., Walker, D., & Brazier, D. (1997). Influence of proxy respondents
and,mode of administration on health status assessment following central nervous

systemstumours in childhooQuality of Life Research, @3-53.

Golubovic, S., & Skrbic, R. (2013). Agreement in quality of life assessment between
adolescents with intellectual disability and their paréRésearch in Developmental
Disabilities, 34 1863-1869.

Guyatt, G.H.,[Oxman, A.D., Vist, G., Kunz, R., Brozek, J., Alonso-Coello, P& . . .
Schunemann, H.J. (2011). GRADE guidelines: 4. Rating the quality of evidence
study limitations (risk of biasjlournal of Clinical Epidemiology, 64407-415.

Goker, Z.,(Aktepe, E., & Kandil, S. (2011). Self-esteem and quality of life in children and
adolescents with attention deficit hyperactivity disortfemi Symposium, 4209-
216.

Hakkaartvan Roijen, L., Zwirs, B.W., Bouwmans, C., Tan, S.S., Schulpen, T.W., Vlasveld,
L., &Buitelaar, J.K. (2007). Societal costs and quality of life of children suffering
from attention deficient hyperactivity disorder (ADHEuropean Child and
Adalescent Psychiatry, 1816-326.

Hao, Y., Tian, Q., Lu, Y., Chai, Y., & Rao, S. (2010). Psychometopgrties of the Chinese
version of the Pediatric Quality of Life Inventory 4.0 generic core sdlgality of
Life.Research, 19.229-1233.

Horsman, J., Furlong, W., Feeny, D., & Torrance, G. (2003). The Health Utilities Index
(HUD): concepts, measuremntgoroperties and applicatioridealth and Quality of Life
Outcomes, 154.

Huebner, E.S., kaughlin, J.E., Ash, C., & Gilman, R. (1998). Further validation of the
Multidimensional Students' Life Satisfaction Scdleurnal of Psychological
Assessment, 1618-134.

This article is protected by copyright. All rights reserved



Quality of life review

Idring, S., Lundberg, M., Sturm, H., Dalman, C., Gumpert, C., Rai, D& .Magnusson, C.
(2015). Changes in prevalence of autism spectrum disorders in 2001-2011: findings
from the Stockholm youth cohottournal of Autism and Developmentakbrders,
45,1766-1773.

Ikeda, E. (2013)Quality of life and self-report in children and adolescents with cognitive

disability#Auckland University of Technology, Auckland.

Ikeda, E., Hinckson, E., & Krageloh, C. (2014). Assessment of quality of life in children and
youthawith autism spectrum disorder: a critical revi@uality of Life Researgi23
1069-1085.

Inocente, C.O., Gustin, M.P., Lavault, S., Guignard-Perret, A., Raoux, A., Christol, &., . . .
Franco, P. (2014). Quality of life in children with narcolegSM.S Neuroscience &
Therapeutics, 20763-771.

Insel, T.R: (2014). Mental disorders in childhood: shifting the focus from behavioral
symptoms to neurodevelopmental trajectord@sVA, 311 1727-1728.

Jafari, P.,.Ghanizadeh, A., Akhondzadeh, S., & Mohammadi, M.R. (2011). Helaitid
quality of life of Iranian children with attention deficit/hyperactivity disordgumality
of Life Research, 2(81-36.

Janssens/A., Rogers, M., Thompson Coon, J., Allen, K., Green, C., Jenkinson&C., . ..
Morris, C. (2015). A systematic review of generic multidimensional patientiegpo
outcome measures for children, part II: evaluation of psychometric performfince

English-language versions in a general populatf@hue in Health, 18334-345.

Janssens, A., Thompson Coon, J., Rogers, M., Allen, K., Green, C., Jenkinson&C., . ..
Morris, €1 (2015). A systematic review of generic multidimensional patientiegpo
outeome measures for children, part I: descriptive characterigatige in Health, 18
315-333.

Kandemir, H., Kili¢, B.G., Ekinci, S., & Yuce, M. (2014). An evaluation of the quality of life

This article is protected by copyright. All rights reserved



Quality of life review

of children with ADHD and their familie®Anadolu Psikiyatri Dergisi, 15265-271.

Katschnig, H. (2006). Quality of life in mental disorders:ligmyes for research and clinical
practice World Psychiatry, 5139-145.

Kilicoglu, A.G., Mutlu, C., Bahali, M.K., Adaletli, H., Gunes, H., Duman, H.M., . . . Uneri,
0Q.S. (2014). Impact of enuresis nocturna on haaldted quality of life in children
ard'their mothersJournal of Pediatric Wology, 1Q 1261-1266.

Kiss, E., Kapornpai, K., Baji, I., Mayer, L., & Vetro, A. (2009). Assessing quality of life:
mother=child agreement in depressed and depressed HungariaBuropean Child
andAdolescent Psychiigy, 18 265-273.

Klassen, AsFsMiller, A., & Fine, S. (2004). Healtblated quality of life in children and
adolescents who have a diagnosis of atterdigficit/hyperactivity disorder.
Pediatrics, 114e541-547.

Kuhlthau, K, Kevacs, E., Hall, T., Clemmons, T., Orlich, F., Delahaye, J., & Sikora, D.
(2013). Healthrelated quality of life forchildren with ASD: Associations with

behavioral characteristicResearch in Autism Spectrum Disorders1(035-1042.

Lack, C.W.,, Storch, E.A., Keeley, M.L., Geffken, G.R., Ricketts, E.D., Murphy, T.K., &
Goodman, W.K. (2009). Quality of life in children and adolescents with obsessive-
compulsive disorder: base rates, pantd agreement, and clinical correlates.
Social Psychiatry and Psychiatric Epidemiology, 435-942.

Landgraf, J.M., Abetz, L., & Ware, J.E. (1996he Child Health Questionnaire (CHQ): A
User’'s Manual Boston, MA: Health Institute, New England Medical Center.

Landgraf, J.M., Abetz, L., & Ware, J.E. (199%he Child Health Questionnaire (CHQ): A
User’'s Manual(2nd edn.). Boston, MA: Health Institute, New England Medical

Center.

Leidy, N.K., Revicki, D.A., & Geneste, B. (1999). Recommendations for evaluating the
validity of quality of life claims for labeling and promotiovialue in Health, 2113-

This article is protected by copyright. All rights reserved



Quality of life review

127.

Liberati, A., Altman, D.G., Tetzlaff, J., Mulrow, C., Gotzsche, P.C., loannidis, J.Fg, . . .
Moher, D5 (2009). The PRISMA statement for reporting systematic reviews and meta-
analyses of studies that evaluate healthcare interventions: explaaradietaboration.
BMJ, 339 b2700.

Liu, S., Zhengyl., Zheng, X., Zhang, X., Yi, M., & Ma, X. (2014). The Subjective Quality of
LifesineYoung People With Tourette Syndrome in Chidaurnal ofAttertion
Disorders Advance online publication. doi: 10.1177/1087054713518822

Marques, J.C., Qliveira, J.A., Goulardins, J.B., Nascimento, R.O., Lima, A.M., & &asell
E.B. (2013). Comparison of child self-reports and parent proxy-reports on quality of
life of children with attention deficit hyperactivitysbrder.Health & Quality of Life
Outeomes, 11186.

Maslow, A.H. (1943). A theory of human motivatid?sychobgical Review, 50370-396.

Mattejat, F., Simeon, B., Kdnig, U., Quaschner, K., Barchewitz, C., Felbel, D., ... &
Remsehmidt, H. (2003). Lebensqualitat bei psychisch kranken Kindern und
Jugendlichen Ergebnisse der ersten multizentrischen Studie mit dem Inventar zur
Erfassung der Lebensqualitat bei Kindern und Jugendlichen (Eéftschrift fur
Kinder.und Jugendpsychiatrie und Psychotherapie 29B-303.

Matza, L.S., Swensen, A.R., Flood, E.M., Secnik, K., & Leidy, N.K. (208ggessment of
healtikrelated quality of life in children: a review of conceptual, methodological, and

regulatory issued/alue in Health 7, 79-92.

Medici, C.Rs2Videbech, P., Gustafsson, L.N., & Munk-Jorgensen, P. (2015). Mortality and
seculaftrend in the incidence of bipolar disordeurnal of Affective Borders, 183
39-44:

Meyer, M., Oberhoffer, R., Hock, J., Giegerich, T., Mller, J. (20d6althrelated quality
of life in children and adolescents: Current normative data, determinants and

reliability on proxyfeport.Journal of Paediatics andChild Health Advance online

This article is protected by copyright. All rights reserved



Quality of life review

publication. doi: 10.3109/17518423.2014.915244

Natale, N., Kuhn, S., Siemer, S., Stockle, M., & von Gontard, A. (2009). Quality of life and
selfesteem for children with urinary urge incontinence and voiding postponement.
Journakof Urology, 182692698.

National Institute for Health and Clinical Exiemce. (2004)Guide to the methods of
technology appraisal. NICE, London.

National Institute for Health and Clinical Exlerice(2008).Attention deficit hyperactivity
disorderadiagnosis and management of ADHD in children, young people and adults.
(Clinical/guideline 72.www.nice.org.uk/CG72

Newcorn J:Hs=Kratochvil, C.J Allen, A.J., Casat, C.D., Ruff, D.D., Moore, R.J., Michelson,
D., & Atomoxetine/Methylphenidate Comparative Study Group (200@moxetine
and osmotically released methylphenidate for the treatment of attention deficit
hyperactivity disorder: acute comparison and differential respénsa&ican Journal
of Psychiatry 165,721-730.

Newcorn, J«H., Spencer, T.J., Biederman, J., Milton, D.R., & Michelson, D. (2005).
Atomoxetine treatment in children and adolescents with attededinit/hyperactivity
disaerder and comorbid oppositional defiant disordeurnal of the American
Academy of Child and Adolescent Psychiatry,240-248.

Nussbaum, N.L. (2012). ADHD and female specific concerns: a review of the lieceatd

clinical implicationsJournal of Attention Disorders, 187-100.

O'Hare, D., Helmes, E., Eapen, V., Grove, R., McBain, K., & Reece, J. (2016). The Impact of
Tic Severity, Comorbidity and Peer Attachment on Quality of Life Outcomes and
Functioning in Tourette's Syndrome: Parental Perspectilekl Psychiatryand
Human Dewelopment47,563-573.

Patel, V., Flisher, A.J., Hetrick, S., & McGorry, P. (2007). Mental health of young people: a
global public-health challengkancet, 3691302-1313.

This article is protected by copyright. All rights reserved


http://www.nice.org.uk/CG72�

Quality of life review

Patrick, D.L., Edwards, T.C., & Topolski, T.D. (2002). Adolescent quality of life, part II:
initial validation of a new instrumentournal of Adéescence, 25287-300.

Perwien, A.R., Raries, D.E., Kratochvil, C.J., Sumner, C.R., Kelsey, D.K., & Allen, A.J.
(2004)=improvement in healtielated quality of life in children with ADHD: an
analysis.of placebo controlled studies of atomoxetfloarnal d Developmental and
Behavioral Pediatrics25, 264-271.

Petrou, S.,dohnson, S., Wolke, D., Hollis, C., Kochhar, P., & Marlow, N. (2010). Economic
costssand preferendmsed healtinelated quality of life outcomes associated with
childhood psychiatric disorderBritish Journal of Psychiatry, 19B895-404.

Petrou, S., & Kupek, E. (2009). Estimating preference-based health utilities inde® mar
utility scores for childhood conditions in England and Scotldetical Decision
Making, 29 291-303.

Polanczyk, G.V., Salum, G.A., Sugaya, L.S., Caye, A., & Rohde, L.A. (2015). Annual
research review: A meianalysis of the worldwide prevalence of mental disorders in
childremnsand adolescentkurnal of Child Psychology andsichiatry, 56 345-365.

Pongwilairat, K., Louthrenoo, O., Charnsil, C., & Witoonchart, C. (2005). Quality of life of
children with attentiordeficit/hyper activity disordetdournal of the Medical
Assaciation of Thailand, 88062-1066.

Potvin, M.C., Snider, L., Prelock, P.A., Wood-Dauphinee, S., & Kehayia, E. (2015). Health-
related quality of life in children with higfunctioning autismAutism, 1914-19.

Preuss, U., Ralston, S.J., Baldursson, G., Falissard, B., Lorenzo, M.J., Rodrigues Pereira, R., .
.. Coghill; D. (2006). Study design, baselpatient characteristics and intervention
in a crosseultural framework: results from the ADORE stu@uropean Child and
Adelescent Psychiatry, 15 Suppll4-14.

Ravens-Sieberer, U., Bullinger, M. (1998). Assessing healtblated quality of life in

chronically ill children with the German KINDL.: first psychometric and content

This article is protected by copyright. All rights reserved



Quality of life review

analytical resultsQuality of Life Researctv, 399-407.

Ravens-Sieberer, U., Gosch, A., Abel, T., Auquier, P., Bellach, B.M., Bruil, J., . . . Rajmil, L.
(2001). Quality of life in children and adolescents: a European public health

perspeectiveSozial-und Praventivmedizin, 4@94-302.

Rentz, A.M., Matza, L.S., Secnik, K., Swensen, A., & Revicki, D.A. (2008)cometric
validation of the child health questionnaire (CHQ) in a sample of children and
adolescents with attentiateficit/hyperactivity disordeiQuality of Life Researchi4,
719-7341

Riley, AW.FRabertson, J.A., Forrest, C.B., Green, B.F., Rebok, G., & Starfield, B. (2001).
Technical manual for the Child Health and lliness Profilekild Edition (CHIRCE)
Parent and Child Report Forn{ést edn.). Baltimore, MD: Johns Hopkins University.

Riley, AW., Spiel, G., Coghill, D., Dopfner, M., Falissard, B., Lorenzo, M.J., . . . Ralston,
S.J. (2006). Factors related to heaklated quality of life (HRQoL) among children
with ADHD in Europe at entry into treatmeluropean Child and Adolescent
Psychiatry, 15 Suppl,138-45.

Ritsner, M., Modai, I., Endicott, J., Rivkin, O., Nechamkin, Y., Barak, P.&.Ponizovsky,
A. (2000). Differences in quality of life domains and psychopathologic and
psychesocial factors in psychiatric patiefiise Journal of Clinical Bychiatry, 61
880-889;/quiz 890.

Sawyer, M.G., Arney, F.M., Baghurst, P.A., Clark, J.J., Graetz, B.W., Kosky, R.J., .. .&
Zubrick, S.R. (2001). The mental health of young people in Australia: key findings
fromstheschild and adolescent component of the national survey of mental health and

well-being.The Australian and New Zealand Journal of Psychiatry 88%-814.

Sawyer; M.G., Whaites, L., Rey, J.M., Hazell, P.L., Graetz, B.W., & Baghurst, P. (2002).
Healthrelated quality of life of children and adolescents with mental disorders.
Journal of tle American Academy of Child and Adolescent Psychiatryg30E537.

This article is protected by copyright. All rights reserved



Quality of life review

Schor, E.L. (1998). Children’s health and the assessment of health-related qudétyliof i
D. Drotar (Ed.)Measuring Health-Related Quality of Life In Children And
Adolescentgpp. 2539). Hillsdale, New Jersey: Lawrence Hillbaum.

SerraSuttongVs, Ferrer, M., Rajmil, L., Tebe, C., Simeoni, M.C., & Raveieberer, U.
(2009). Population norms and aff-points for suboptimal health related quality of
life intwoigeneric measures for adolescents: the SpanishAv&tl KINDL-R.
Health-and Quality of Life Outcomes,35.

Simeoni, Mi€x7Auquier, P., Antoniotti, S., Sapin, C., & San Marco, J.L. (2000). Validation
of a French healthelated quality of life instrument for adolescents: thé®\AS
Quiality of Life Rsearch, 9393-403.

Simeoni, M.C., Sapin, C., Antoniotti, S., & Auquier, P. (2001). Headthted quality of life
reparted by French adolescents: a predictive approach of health Sta¢uddurnal of
Adolescent dalth, 2§ 288294.

Simonoff, E., Pickles, A., Charman, T., Chandler, S., Loucas, T., & Baird, G. (2008).
Psychiatric disorders in children with autism spectrum disorders: prevalence,
comorbidity, and associated factors in a population-derived sadapimal of the

AmericanAcademy of Child and Adolescent Psychiatry,928-929.

Singh, 1. (2013). Brain talk: power and negotiation in children's discourse about galf, bra
and behaviourSociology of Health &llness, 35813-827.

Solans, M., Pane, S., Estrada, M.D., S&u#en, V., Berra, S., Herdman, M., .&.Rajmil,
L. (2008)»Healthrelated quality of life measurement in children and adolescents: a
systematic review of generic and diseapecific instruments/alue in Health, 11
742-164:

Spitzer,'R:iL., Kroenke, K., Linzer, M., Hahn, S.R., Williams, J.B., deGruy, F.V., 3rd, . . .
Davies, M. (1995). Healthelated quality of life in primary care patients with mental
disorders. Results from the PRIMED 1000 StudyJAMA, 274 1511-1517.

This article is protected by copyright. All rights reserved



Quality of life review

Svanborg, P., Thernlund, GsustafssonP.A., Hagglof, B., Schacht, A., & Kadesjo, B.
(2009). Atomoxetine improves patient and family coping in attention
deficit/hyperactivity disorder: a randomized, doubled, placebo-controlled study
insSwedish children and adolescemiaropean Child and\dolesentPsychiatryl8,
7254735.

Thaulow, C:Mw& Jozefiak, T. (2012). A comparison between child psychiatric outpatients
withcAD/HD and anxiety/depressioNordic Journal of Psychiatry, 6896-402.

The WHOQOLGroup. (1993). Study protocol for the World Health Organization project to
develop a Quality of Life assessment instrument (WHOQQUAlity of Life
Research2, 153-159.

Topolski, T.D., Edwards, T.C., Patrick, D.L., Varley, P., Way, M.E., & Buesching, D.P.
(2004). Quality of life of adolescent males with attenitgdicit hyperactivity
disorder.Journal of Attention Disorders, 163-173.

Tran, K.D., Nguyen, C.D., Weedon, J., & Goldstein, N.A. (2005). Child behavior and quality
of life“inspediatric obstructive sleep apnéachives of Otolaryngology Head &
Neck Surgery, 135257.

Ucer, O., & Gumus, B. (2014). Quantifying subjective assessment of sleep quality, quality of
life and.depressed mood in children with enur&¥wld Journal of Urology, 32
239-243.

Upton, P.,'Lawford, J., & Eiser, C. (2008). Parehild agreement across child healdhated
guality ofilife instruments: a review of the literatu@uality of LifeResearch, 1,7
895=91:3;

Varni, J.W., &Burwinkle, T.M. (2006). The PedsQL as a patient-reported outcome in
children and adolescents with AttentiDeficit/Hyperactivity Disorder: a populatien
based studyHealth & Quality of Life Outcomes, 26.

Varni, J.W., Burwinkle, T.M., & Lane, M.M. (2005). Healtbkated quality of life

This article is protected by copyright. All rights reserved



Quality of life review

measurement in pediatric clinical practice: an appraisal and precept for future research

and applicationHealth & Quality of Life @tcomes, 334.

Varni, J.W;, Limbers, C.A., & Burwinkle, T.M. (2007a). How young can children reliably
and validly selfreport their healthielated quality of life?: an analysis of 8,591
children.across age subgroups with the PedsQL 4.0 Generic Core Healés.&
Quality-of Life Outcome, 1.

Varni, J.Wg'Limbers, C.A., & Burwinkle, T.M. (2007b). Parent progport of their
children's healtlielated quality of life: an analysis of 13,878 parents' reliability and
validity across age subgroups using the PedsQL 4.0 Generic Core BHealés.&
Quiality ofLife Outcomesb, 2.

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 populationgVedical Gare, 39 800-812.

Varni, J.W., Seid, M., & Rode, C.A. (1999). The PedsQL: measurement model for the
pediatrie,quality of life inventoryMedical Care, 37126-139.

Vigerland, S., Ljotsson, B., Thulin, U., Ost, L.G., Andersson, G., & Serlachius, E. (2016).
Internetdelivered cognitive deavioural therapy for children with anxiety disorders:

A randomised controlled triaBehaviour Research andh@&rapy, 7647-56.

Visser, S.N., Danielson, M.L., Bitsko, R.H., Holbrook, J.R., Kogan, M.D., Ghandour, R.M., .
. . & Blumberg, S.J. (2014). Trends in the parent-report of health care provider-
diagnosed and medicated attention-deficit/hyperactivity disorder: UrtistelsS2003-
2022=dournal of the American Academy of Child and Adolescent Psychiafr§453
46 e32:

Vivan Ade; S., Rodrigues, L., Wendt, G., Bicca, M.G., & Cordioli, A.V. (2013). Quality of
life in adolescents with obsessigempulsive disordeRevista Brasileira de
Psiquiatria, 35 369-374.

This article is protected by copyright. All rights reserved



Quality of life review

Weidle, B., lvarsson, T., Thomsen, P.H., Lydersen, S., & Jozefiak, T. (2Dd&lty of life
in children with OCD before and after treatmdfiiropean Child and\dolescent
Psychiatry, 241061-1074.

Werling, D.Ms& Geschwind, D.H. (2013). Sex differences in autism spectrum disorders
Current @pinion in Neurology, 2@46-153.

White-Koning, M., Arnaud, C., Dickinson, H.O., Thyen, U., Beckung, E., Fauconnier, J., . .
& Colver, A. (2007). Determinants of chijghrent agreement in quakof-life
reportsxa European study of children with cerebral p&legliatrics, 120e804-814.

Whiteford, H.Ai; Degenhardt, L., Rehm, J., Baxter, A.J., Ferrari, A.J., Erskine, H.E., . . . Vos,
T. (2013): Global burden of disease attributable to mental and substance use
disorders: findings from the Global Burden of Disease Study 2Giet, 382
1575-1586.

Wille, N., Badia, X., Bonsel, G., Burstrom, K., Cavrini, G., Devlin, N., . . .& Ravens-
Sieberer, U. (2010). Development of the EQ-8Da childfriendly version of the
EQ-5D»Quality of Life Rsearch, 19875886.

World Health Organization. (1946). @stitution of the World Health Organization.
American durnal of Public Health and the Nation's Health, 3815-1323.

World Health Organization. (1993yleasurement of quality of life in children: report of
WHO/IACAPAP working party.ondon, UK: WHO.

World Health Organization - Division of Mental Health. (199gasurement of Quality of
Life'in Children. MNH/PSF/94.85eneva: VHO.

Wuang, Y.-P., Wang, C.-C., & Mao-Hsiung, H. (2012). Headtlated quality of life in
children with developmental coordination disorder and their par@itiR:
Occupation, Participation and Health, 3242-150.

Yang, P., Hsu, H.Y., Chiou, S.S., & Chao, M.C. (2007). Heatated quality of life in
methylphenidatdreated children with attentiedeficit-hyperactivity disorder: results

This article is protected by copyright. All rights reserved



Quality of life review

from a Taiwanese sampl&ustralian and New Zealand Journal of Psychiatry, 41
998-1004.

ZambranoSanchez, E., MénezCortes, J.A., del Rio-Carlos, Y., Dehesa-Moreno, M., &
Poblane, A. (2012). Low quality of life scores in school children with attention
deficit-hyperactivity disorder related to anxieArquivos de Neurdsiquiatria, 7Q
180-184.

Zaohuo, Cg'Beiling, G., & Jian, P. (1998). The Inventory of Subjective Life Quality for Child
and adelescent: Development, Reliability, and Validitifinese Journal of Clinical
Psychology, 611-16.

This article is protected by copyright. All rights reserved



Quality of life review

Table 1. Measureof quality of life used in the included studies

Instrument Reference Subscales/domains Age range Used ink

included studies

Pediatrie.Quality of Life Inventory (PedsQL) Varni et al., 1999, 2001 Physical; emotional; social; school functioning 5-13 years k=19
Child Health®Questionnaire Parent Form 50GHQ- Landgraf et al., 1996, 1999 General health, physical and psychosocial health and5 years and older k=5
PF50) associated disabilities

Youth Quality of Life InstrumenResearch Version Edwards et al. 2002; Patrick et ~ Self; relationships; environment; general QoL Adolescents =3
(YQOL-R) al., 2002

Health:Utilities Index Mark 3HUI3) Horsman et al., 2003 Vision; hearing; speech; ambulation; dexterity; Children/adolescents k=2

emotion; cognition; pain

Inventory,forthe Assessment of Life Quality in Mattejat et al., 2003 School; family; peers; interesasd leisure; physical 6-18 years k=2

ChildrenrandiAdolescents (ILK) health; psychological health; global QoL

KINDE RavensSieberer & Bullinger, Physical wellbeing; emotional wellbeing; seteem; 4 years and older k=2
1998; Bullinger et al., 2008 family; friends school

AdolescenQuality of Life Mental Health Scale Chavez et al., 2014 Self; peers; family; school; environment 12-18 years k=1

(AQOL-MHS)
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AutoQuestionnaire Qualité de VEenfantimagé
(AUQUEI)

EuroQal Five Dimensions Health Questionnaire, You

version (EG5D-Y)

Inventory of Subjective Life Quality for Childreand
Adolescents(ISLQ)

Multidimensional Student’s Life Satisfaction Scale

(MSLSS)

Obstructive:Sleep Apnea 18 (O948)

Vécu et Santé Percue de I’Adolescent (WVSP

World HealthitOrganization Qualityf Life Assessment

(WHOQOL-BREF)

Assumpcéo et al., 2000

Wille et al., 2010

Zaocho et al., 1998

Huebner et al. 1998

Franco et al., 2000

Simeoni et al., 2000

The WHOQOL Group,1998

Autonomy; leisure; functioning; family

Mobility; self-care; general activity; pain/physical

symptoms; anxiety/depression

Depression; anxiety; somatic symptoms; family life;

peer intercourse; school life; living environment; self

awareness

Family; friends; school; living environment; self

Sleep disturbance; physical distress; emotional

distress; daytime problems; caretakers' concerns

Psychological and physical welking; body image;
vitality; friends; parents; teachers; medical staff;

leisure; school performance; global QoL

Physical health; psychological health; social

relationships; environment

Quality of life review

4-12years k=1

8 years and older k=1

Children/adolescents k=1

8-18 years k=1
Children k=1
11-18 years =1
(adopted for 8.0

years)

18 years and older k=1
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Table 2 Characteristics related to the study population and the cqapaoilation in controlled studies of quality of life in children with attention-

deficit hyperactivity disorder

Quality of life review

Author, Study population Control population Country Additional Recruitment Matching/
year eligible
comparator(s) adjustment
Condition Diagnostic N (% Age M Comparator N (% Age M
assessment females) (SD); females) (SD);
range range
Attention-Deficit/Hyperactivity Disorder
Coghill & ADHD Structured 213 (11%) 12.2 (2.7); Healthy controls 117 (59%) 10.1(2.8); UK Type 1 Diabetes Outpatient Adjustments for
Hodgkins, instrument 6-16 6-16 Mellitus (n=58)  clinics (ADHD, age and
2015 diabetes, and socioeconomic
dental) status
Escobar et ADHD Structured 120 (22%) 9.0 (1.9); Healthy controls 120 (22%) 9.3(1.8); Spain Asthmatic Specialist and Age-, gender
al., 2005 instrument 6-12 6-12 (n=93) pediatric clinics  and healthcare
area-matched
comparison
groups
Goker etal., ADHD Clinical consensus 50 (20%) 10.3 (2.0); Healthy controls 30 (27%) 10.2 Turkey N/A Specialist clinic  Age-and
2011 7-15 (NR); 7- and schools gendermatched
15 healthy school
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children from
the same

country



Hakkaart- ADHD
van Roijen
et al., 2007

Jafarietal., ADHD
2011

Kandemir et ADHD.
al., 2014

Marques et ~ ADHD.
al., 2013

Clinical consensus 65 (20%)

Structured 72 (20%)

instrument

Clinical consensus 76 (29%)

Clinical consensus 45 (22%)

10.5 (2.7); Children with no

NR behaviour problems

11.4 (2.0); School children
8-18

NR (NR);  Healthy controls
7-16

9.8 (NR);  Typically

8-12 developing
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47 (64%)

140 (NR)

59 (37%)

43 (19%)

Quality of life review

7.8 (1.0); Netherlands N/A Patients being N/A
NR treated for
ADHD by
paediatricians,
and normatched
groups of
children from a
large school
population-based
study on the
detection of
ADHD
NR Iran N/A Specialist clinic  Age-and
gendermatched
school children
from the same
community
NR (NR);  Turkey N/A Specialist clinic  Age-, gender,
7-16 family income
level, and
family type-
matched healthy
children
9.2 (NR); Brazil N/A Specialist clinic  School children
8-12 similar in terms

of age, gender,



Patrick et al., ADHD Medical report 68 (0%)
2002 document

Pongwilairat ADHD NR 46 (15%)
et al., 2005

Thaulow & ADHD Clinical consensus 62 (37%)
Jozefiak,

2012

Topolskiet ~ ADHD Clinical consensus 55 (0%)

NR (NR);
12-18

10.1 (1.5);
8-12

NR (NR);
8-15.5

13.9 (1.6);

No chronic

condition

No chronic

condition

Healthy controls

No chronic
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116 (41%)

94 (49%)

65 (39%)

107 (40%)

NR (NR);
12-18

10.1 (1.3);
8-12

NR (NR);
8-16

14.8 (1.6);

USA

Thailand

Norway

USA

Mobility

disability (n=52)

N/A

N/A

Mobility

Quality of life review

Hospital,
community and
health clinics,
and ads in local

newspapers

Pediatric clinic

Specialist clinic

Specialist and

family income,
parents’ marital
status, and
parental

education

N/A

Childrenof the
same age
without chronic
illnesses from
the same
hospital or a
primary school

in the same area

Age- and
gendermatched
comparison
groups from the

same county

N/A



al., 2004

Varni &
Burwinkle
2006

Yang et al.,
2007

Zambrane
Sanchez et
al., 2012

ADHD

ADHD

ADHD

+ guestionnaires

Parental report 72 (17%)

Clinical consensus 119 (19%)

+ guestionnaires

Clinical consensus 120 (27%)

11-18

10.9 (3.1);
5-16

9.6 (1.8);
6-15

9.0 (2.1);
7-12

condition

Healthy controls 3260
(48%)

Healthy controls 129 (26%)

School children 98 (23%)

NR

10.7 (3.1); USA
NR

10.1 (2.2); Taiwan

6-15

9.4 (2.3);
7-12

Mexico

impairment
(n=52)

Cancer (=65);
Cerebral palsy
(n=57)

N/A

N/A

Quality of life review

health clinics,
and ads in local

newspapers

Statewide mail

survey

Specialist clinic;
ADHD sample
receiving
methylphenidate

treatment

Specialist clinic

Comparisons to
samples
randomly
matched by age
group

Age-matched
healthy controls
recruitedfrom
the same

community

Age-, school
grade, and
socioeconomic
status-matched
controls from

the sameschool

Key: M*Mean; N/A, Not applicable; NR, Not reported; SD, Standard deviation
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Table 3 Results of controlled studies of quality of life in children with attentefieit hyperactivity disorder

Author, Study population Control population QoL measure Hedges'g (95% CI) favouring
the comparator
year
Self+reported M Parent-reported M Comparator Selfteported M Parent-
(SD) (SD) (SD) reported M
(SD)
Attention=Deficit/Hyperactivity Disorder
Coghill & 71.5 (SE=1.2) 61.8 (SE=1.2) Healthy controls  88.0 (SE=1.7) 88.2 (SE=1.8) PedsQL 4.0 Self: 0.92 (0.67; 1.18)
Hodgkins,
2015 Parent1.48 (1.22; 1.74)
Escobaretal; N/A 38.3 (7.5) Healthy controls N/A 53.2 (5.7) CHQ-PF50 (QoL index 2.23(1.91; 2.55)
2005 reported using PSS)
Goker etialy 75.1 (15.8) 56.7 (15.6) Healthy controls ~ 79.6 (10.5) 76.9 (16.3) PedsQL 4.0 Self:0.32 (0.14; 0.77)
2011
Parent:1.26 (0.77; 1.76)
Hakkaartvan N/A 38.9 (NR) Children with no N/A 52.9 (NR) CHQ-PF50 (QoL index Significant difference
Roijen etal., behavior problems reported using PSS)
2007
Jafari et al., 62.39 (17.2) 57.06 (14.67) School children 78.5 (12.8) 73.47 (17.1) PedsQL 4.0 Self:1.11 (0.811.42)
2011
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Kandemir et
al., 2014

Marques et al.,
2013

Patrick et‘al.y
2002

Pongwilairat et
al., 2005

Thaulow &
Jozefiak, 2012

Topolskiset-als
2004,

Varni &
Burwinkle;
2006
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72.13 (15.02)

69.15 (15.90)

75.19 (SE=1.48)

1508.69 (312.25)

73.6 (14.9)

73.95 (NR)

70.17 (18.28)

69.06 (14.32)

67.10 (14.83)

N/A

1362.50 (296.26)

62.5 (13.8)

N/A

69.5 (16.17)

Healthy controls

Typically
developing

No chronic

condition

No chronic

condition

Healthy controls

No chronic

condition

Healthy controls

83.35 (13.10)

79.28 (8.46)

82.20 (SE=1.14)

1779.25 (322.61)

82.0 (13.5)

81.74 (NR)

84.29 (12.56)

81.92 (13.15)

88.64 (8.46)

N/A

1609.04 (362.43)

89.7 (9.4)

N/A

79.87 (16.24)

PedsQL 4.0

PedsQL 4.0

YQOL-R

PedsQL 4.0

ILC/ILK

YQOL-R

PedsQL 4.0

Quality of life review

Self:0.78 (0.43; 1.14)

Parent0.93 (0.57; 1.28)

Self:0.77 (0.33; 1.20)

Parent:1.76 (1.26; 2.25)

0.57 (0.26; 0.87)

Self:0.78 (0.43; 1.14)

Parent0.72 (0.35; 1.08)

Self:0.59 (0.23; 0.94)

Parent2.30 (1.85; 2.75)

Significant difference

Self: 1.11(0.88; 1.35)

Parent: 0.64 (0.40; 0.88)



Yang et al.,
2007

Zambrane
Sanchez et al.,
2012

N/A

45.2 (NR)

34.48 (10.26)

N/A

Healthy controls N/A

School children

54.3 (NR)

49.87 (7.56)

N/A

CHQ-PF50 (QoL index
reported using PSS)

AUQUEI

Quality of life review

1.71 (1.42; 2.00)

Significant difference

Key: AUQUEI, AutoQuestionnaire Qualité de VEenfantimagé CHQ-PF50,Child Health QuestionnaireParent Form 50CI, Confidence Interval; ILC = The Inventory of Life Quality in Children and
AdolescentSiQR, Inter Quartile Ragéyl, Mean; N/A, Not applicable; NR, Not reported; PedsQL 4.0, Pediatric Quality of Life InveR®8; Psychosocial Summary Scd@pel, Quality of Life;SD,
Standard“deviation; YQOR, Youth Quality of Life InstrumenResearch Version

Table 4. Characteristics related to the study population and the control population iollednstudies of quality of life in children with

neurodevelopmental disorders other than attertteficit hyperactivity disorder

Author, Study.population Control population Country Additional Recruitment Matching/
year eligible
comparator(s) adjustment
Condition Diagnostic N (% Age M Comparator N (% Age M
assessment females) (SD); females) (SD);
range range
Autism spectrum disorder
Bastiaansen Pervasive Structured 28 (18%) 9.7 (2.4);  Children with no 67 (43%) 12.6 (3.2); Netherlands N/A Specialist clinics  N/A
etal, 2004 developmental instrument + 6-18 DSM-IV diagnosis 6-18
disorders questionnaires
de Vries & Autism Structured 119 (10%) 10.2 (1.3); Typically 73(43%) 10.1 (1.2); Netherlands N/A Mental health School children
Geurts, 2015 spectrum instrument + 7.312.6 developing 8.012.9 care institutions, aged 712 years
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disorder clinical consensus
Domellof et Autism Medical report 61 (13%) 12 (3); # Intellectual 43 (40%)
al., 2014 spectrum document 16 disabilities

disorders
Petrou et al., Any audtistic Structured 11 (NR) approxim  Any ADHD- 17 (NR)
2010* disorder in instrument + ately 11 diagnosis in

children born clinical consensus years children born

preterm or preterm or term

normal term
Petrou & Autism Clinical consensus 105 (NR) 11.0 Hyperactivity 50 (NR)
Kupek, 2009 spectrum (NR); 5 disorders

disorders 16

This article is protected by copyright. All rights reserved

12.3(3.2);
717

approxim UK
ately 11

years

10.9 UK
(NR); 5
16

Sweden

Movement
disorders (n=38);
hearing
disabilities
(n=33)

Any conduct
disorder (n=17)

Several health

conditions

Quality of life review

and Internet

advertisements

Specialist clinic

Data from the
EPICure study, a
whole-
population
longitudinal
study of all
infants born at
20to0 25

completed weeks

of gestation in
the UK and
Ireland

Data from the
“Disability
Survey 2000:
Survey of Young
People With a

with 1Q above
80, and with
absence of a

seizure disorder

N/A

N/A

Analyses were
adjusted for age,
gender, presence
of siblings in the

household,



Quality of life review

Disability and
Sport”

family type,
ethnicity, and

housing tenure

Potvin etal.,, High- Medical report 30 (13%) 9.2 (1.6); Typically 31 (13%) 9.9(1.9); USA N/A Organizations N/A
2015 functioning document + 7-13 developing 7-13 for support and
autism questionnaires service,
professional
email lists, ASD
specific parent
support groups
Intellectual disability
Basgul et al., Intellectual Reviewing 221 NR; Healthy controls 217 41%) NR; Turkey N/A Special Age-and
2011 disability children’s files education and an gendermatched
(36%) 5-18 5-18 elementary healthy children
school for from database
disabled children
Brantley et Mental disability Multidisciplinary 80 (59%) 15.8 Typically 80 (59%) 16.5 USA N/A Schools Race-and
al., 2002 team developing gendermatched
(1.2) (1.8) students from

This article is protected by copyright. All rights reserved
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Elbasan et Mental Medical record 41 (NR) 6.6 (0.7);  Healthy controls 28 (NR) 5.9 (0.8); Turkey Cerebral palsy Specialist clinic  Age-matched
al., 2013 retardation 5-7 5-7 (n=34); hearing school children

loss (n=27)
Golubovic & Intellectual School records 67 (48%) 15.8 Typically 122 (49%) 15.5 Serbia N/A Schools School children
Skrbic, 2013  disability (24.7); developing (15.7); from same

1318 13-18 area/country
Motor disorders
Eddy etal.,,  Tourette’s Structured 50 (12%) 13.3 Healthy controls 102 (33%) 13.1 Italy/UK Epilepsy (n=50) Tertiary referral  N/A
2011 disorder instrument + centre and local
clinical consensus (2.3); (1.7); 16 schools
17
1017

Hao et al., Tourette’s NR 424 (31%) NR; 812 Healthy controls 1583 NR; 512  China Leukemia Kindergarten, N/A
2010 disorder (52%) (n=43); migraine primary schools,

(n=618); and hospitals

epilepsy (n=250)
Liuetal., Tourette’s Clinical consensus 107 (14%) 10.1 (1.1); Healthy controls 107 (45%) 9.9 China N/A Pediatric clinic N/A
2014 disorder NR

(1.0)

O’Hare et Tourette’s Parental report 86 (15%) 11.4 (2.8); Healthy controls 108 (27%) 11.3(2.6); Australia N/A Tourette Parents of age
al., 2015 disorder 7-16 7-16 Syndrome and gender

This article is protected by copyright. All rights reserved

Associations

matched peers

with no known



Wuang et al.,
2012

Developmental  Structured 369 11.2 Typically 360 (41%) 114

coordination instrument developing

disorder. (39%) (3.7); * 4.1);
15 15

Quality of life review

psychiatric or

medical
diagnosis
Taiwan N/A Medical centers, Age-, gender,
private clinics, and SES
and schools matched healthy

controls from
the same

community

Key: M, Mean; N/A, Not applicable; NR, Not reported; SD, Standard deviation

*Also included in Tables 6 and 7 with a comparison between conduct disorder and ADHD

Table 5Results of controlled studies of quality of life in children with neurodevelopmentaitidis other than attentiateficit

hyperacitivity disorder

Author, Study population Control population QoL measure Hedges'g (95% ClI) favouring
the comparator
year
Self+reported M Parent-reported Comparator Selfteported M Parent-
(SD) (SD) reported M
M (SD) (SD)
Autism spectrum disorder

This article is protected by copyright. All rights reserved



Quality of life review

Bastiaansen et  69.6 (14.0) 61.5 (13.1) Children withno  73.5 (13.2) 70.1 (14.7) PedsQL 4.0 Self:0.29 €0.16; 0.73)
al., 2004 DSM-IV diagnosis

Parent0.60 (0.15; 1.05)
de Vries & N/A 32.9 (11.6) Typically N/A 9.2 (7.1) PedsQL 4.0 (raw scores) 2.33(1.%, 2.M)
Geurts,’2015 developing
Domellof'et 80.7 (18.8) N/A Intellectual 79.4 (19.8) N/A EQ-5D-Y -0.07 €0.46; 0.32)
al., 2014 disabilities
Petrou et al., N/A 0.609 (0.257) Any ADHD- N/A 0.629 (0.271) HUI3 0.07 €0.69; 0.83)
2010* diagnosis
Petrou & N/A Median: 0.41 (IQR: Hyperactivity N/A Median: 0.41 HUI3 NS
Kupek;2009 0.2390.695) disorders (IQR: 0.266

0.669)

Potvin et al., 64.14 (13.24) 56.10 (13.58) Typically 81.28 (10.79) 85.54 (8.75) PedsQL 4.0 Self:1.40 (0.84; 1.97)
2015 developing

Parent2.55 (1.87; 3.24)
I ntellectual disability
Basgul etal N/A 60.41 Healthy controls ~ N/A 81.78 (11.81) PedsQL 4.0 1.45 (1.24; 1.66)
2011

(17.05)
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Brantley etal  2.99 (0.39) N/A Typically 3.05 N/A MSLSS 0.15 ¢0.16; 0.46)
2002 developing

(0.42)
Elbasan.et al N/A 36.9 Healthy controls N/A 85.7 CHQ-PF50(QoL index 2.20 (1.59; 2.81)
2013 reported using PSS)

(25.3) (15.8)
Golubovic & 76.78 (15.27) 66.99 (15.52) Typically 84.14 (8.51) 82.12 PedsQL 4.0 Self: 0.64 (0.34; 0.95)
Skrbic 2013 developing
(9.48) Parent: 1.26 (0.93; 1.58)

Motor disorders
Eddy etal 307.12 (59.99) N/A Healthy controls ~ 320.0 N/A YQOL-R 0.25 ¢0.09; 0.59)
2011

(47.74)
Hao et-al2010 79.18 (11.45) N/TA Healthy controls ~ 86.52 N/A PedsQL 4.0 0.72 (0.61; 0.83)

(9.8)
Liu etal 2014 57.32 N/A Healthy controls ~ 65.97 N/A ISLQ 0.58 (0.31; 0.86)
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(15.45) (14.07)
O’Harelet al N/A 59.58 Healthy controls N/A 82.84
2015
(18.06) (11.37)
Wuang et al;p,  N/A 40.6 (10.1) Typically N/A 49.1 (10.1)
2012 developing

Quality of life review

PedsQL 4.0 1.57 (1.25; 1.90)

CHQ-PF50(QoL index 0.84 (0.69; 0.99)
reported using PSS)

Key: CHQ-PF50,Child HealthQuestionnaire Parent Form 50CI, Confidence Interval; EGD-Y, EuroQol Five Dimensions Health Questionnaire, Youth version; HUI3, Health Utilities Index Mark 3
ISLQ, Inventory of Subjective Life Quality for Children and Adolescel@R, Inter QuartileRage; M, Mean; MSLSS, Multidimensional Student’s Life Satisfaction Scale; N/A, Not applicable; NS, Not
significant; PedsQL 4.0, Pediatric Quality of Life Inventd?pS, Psychosocial Summary Score; QoL, Quality of Life; SD, Standard deviation;-RQ@luth Quality of Life InstrumenResearch Version

*Alsadncluded in table 6 and 7 with a comparison between conduct disorder and ADHD

Table 6 Characteristics related to the study population and the control population in eahstalilies of quality dife in children with

mental-disorders other thaneurodevelopmental disorders

Author, Study population Control population Country  Additional Recruitment Matching/
year comparator(s)
adjustment
Condition Diagnostic N (% Age M Comparator N (% Age M
assessment females) (SD); females) (SD);
range range
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Depressive disorders

Kiss etal., Major Structured 248 (48%) 11.5(2.0); Non-depressed 1695 (56%) 10.3 Hungary  N/A Specialist clinic  N/A
2009 depressive instrument and 7-15 controls (2.2);
disorder clinical 7-15
consensus
Obsessiveompulsive and related disorders
Vivan Ade==0OCD Structured 75 (79%) 16.2 (1.1); Healthy 150 (60%) 16.0 Brazil N/A Population N/A
etal., 2013 instrument 14-18 controls (2.0); based
14-18 epidemiological
study; high
school students
Sleepwake disorders
Tran et alz==Obstructive Clinical 42 (40%) 5.8 (2.5); Children 41 (29%) 7.3 USA N/A Specialist clinic  N/A
2005 sleep apnea  consensus and without a (3.8); (pediatric
polysomne 2-11.5 history of otolaryngology)
graphy snoring, 2,1-14
scheduled for
unrelated
elective surgery
Crabtree et Sleep- Clinical 41(49%) 10.2 (1.4);  Non-noring 31 (58%) 9.6 USA Obese children Referral to Age-and sexmatched
al., 2004 disordered consensus and NR healthy controls (0.9); with sleep hospital sleep control group
breathing polysomne 8-10 disordered medicine center
graphy breathing
(n=44)
Furudate Restless legs  Clinical 25 (76%) 12.3(3.8);  Siblings with no 28 (64%) 13.2 Japan N/A Specialist clinic  Family
et al., 2014 “syndrome consensus 7-18 symptoms of (NR);
RLS NR
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Inocente et Narcolepsy Clinical 117 (45%) 11.6(3.1); Healthy 69 (58%) 135 France N/A Hospitals N/A
al., 2014 consensus and 5-17.5 controls (3.2);
polysomne 7-17
graphy

Elimination disorders
Al-Zabens wMonosympto  Clinical 43 (26%) 9.9 (1.8); # Healthy 40 (23%) 8.9 Saudi Children Specialist clinic  Age-and gendematched
and Sehlo, matic consensus 13 controls a.7y; Arabia punished for
2015 nocturnal 7-14 nocturnal

enuresis enuresis (n=22)
Ertan et Monosympto  Clinical 44 (71%) 9.9 (2.9); 6 Healthy 27 (63%) 111 Turkey N/A Paediatric N/A
al., 2009 matic consensus 15 controls (3.0); nephrology

nocturnal 6-15 outpatient

enuresis department
Kilicoglu Nocturnal Clinical 82 (40%) 9.6 (1.3); 8 Healthy 93 (45%) 9.5 Turkey N/A Specialist clinic  Age-, gender, parental
etal., 2014 enuresis consensus 12 controls (1.2); education leve| and SES

matched
8-12

Ucer,anty...Monosympto  Clinical 101 (39%) 10.9(2.1); Healthy 38 (37 %) 111 Turkey N/A Specialist clinic  N/A
Gumus;, matic consensus 8-16 controls (2.9);
2014 nocturnal (children of 8-14

enuresis hospital staff)
Natale et Urinary Structured 49 (42%) 7.3(2.1); 5 Healthy 32 (41%) 7.3 Germany Specialist clinic  Age-and gendematched
al., 2009 incontinence  instrument + 13 controls (NR);
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clinical
consensus NR
Disruptive, ImpulseControl, andConduct Disorders
Petrou et __ Any conduct  Structured 17 (NR) Approximat Any ADHD- 17 (NR) Approx UK Any autistic Data from the N/A
al., 2010*  disorderin instrument + ely 11 years diagnosis in imately disorder (n=11) EPICure study,
children born  clinical children born 11 a whole
preterm or consensus preterm or years population
normal term normal term longitudinal
study of all
infants born at
20to 25
completed
weeks of
gestation in the
UK and Ireland
Chavez et ODD/CD Structured 30 (NR) NR; 1218  ADHD 53 (NR) NR; Puerto N/A Specialist N/A
al., 2014 instrument 12-18 Rico clinics, and

through the use
of electronic
media and

posters

Key: M,"Mean; N/A, Not applicable; NR, Not reported; SD, Standard deviation

*Also ineluded in table 4 and 5 with a comparison between ASD and ADHD
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Table 7 Results of controlled studies of quality of life in children with mental disorders otrendurodevelopmental disorders

Author, Study population Control population QoL measure Hedges’g (95% CI)
year favouring the
comparator
Condition Selfreported M Parent-reported Comparator Self+eported M Parent-reported
(SD) (SD) M (SD)
M (SD)
Depressiverdisorders
Kiss etal., Major depressive 17.85 (NR) 16.5 (NR) Non-depressed 23.44 (NR) 24.04 (NR) ILK Significant
2009 disorder controls difference

Obsessiveompulsive and related disorders

Vivan Ade-.OCD 63 (18.1) N/A Healthy controls 71.4 (18.1) N/A WHOQOL- 0.46 (0.18; 0.74)
etal., 2013 BREF

Sleepwake disorders

Crabtree ets Sleep disordered 66(18.1) 63.62 (19.1) Non-snoring healthy  84.47 86.43 PedsQL 4.0 Self:1.07 (0.57;
al., 2004 breathing controls 1.57)
(15.5) (11.2)
Parent:1.39 (0.87;
1.92)
Furudate et _Restless legs 70.7 N/A Siblings with no 87.2 N/A PedsQL 2.64 (1.89; 3.39)
al., 2014 syndrome symptoms of restless
(8.9) legs 1.1)
Inocente et “Narcolepsy Children (n=31): 58.8 Parents (n=8381.7 Healthy controls Children (n=23): Parents (n=60): VSPA, VSP-P, Significant
al., 2014 (NR) (NR) 75.8 (NR) 73.7 (NR) VSP-E difference
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Adolescents (n=52): Adolescents (n=43):

60.4 (NR) 69.5 (NR)
Tran etal.,,  Obstructive sleep N/A 4.0 (1.2) Children without a N/A 1.5 (0.5) OSA-18 2.68 (2.08; 3.28)
2005 apnea history of snoring and

scheduled for

unrelated elective

surgery
Elimination disorders
Al-Zaben Monosymptomatic 74.23 (4.11) N/A Healthy controls 82.21 (2.66) N/A PedsQL 4.0 2.27 (1.71; 2.82)
and Sehlo, .nocturnal enuresis (Psychosocial
2015 healthsummary
score)

Ertanetal., __Monosymptomatic 65.1 (11.0) N/A Healthy controls 67.4 (13.7) N/A KINDL-R 0.19 ¢0.29; 0.67)
2009 nocturnal enuresis
Kilicogluet _/Nocturnal enuresis 68.74 (15.89) 65.47 (15.52) Healthy controls 80.98 (11.16) 78.23 (12.22) PedsQL 4.0 Self:0.90 (0.59;
al., 2014 1.21)

Parent: 0.92 (0.60;

1.23)
Ucer and Monosymptomatic 1659.9 (296.01) N/A Healthy controls 1818.42 N/A PedsQL 4.0 0.56(0.19; 0.94)
Gumus; nocturnal enuresis (children of hospital
2014 staff) (227.92)

This article is protected by copyright. All rights reserved



Quality of life review

Natale et al., Urinary incontinence 77 (13.1) 74 (9.8) Healthy controls 76 (12.0) 78 (7.6) KINDL-R Self: -0.08 €0.52;
2009 0.37)

Parent0.44 ¢0.01;

0.89)
Disruptive, ImpulseControl, and Conduct Disorders
Petrou et.al.,+ Any conduct disorder N/A 0.727 (0.260) Any ADHD-diagnosis N/A 0.629 (0.271) HUI3 -0.36 €1.04; 0.32)
2010* in children born
preterm or normal
term
ChaveZet ~ ODD/CD 59.47 (12.77) N/A ADHD 75.44 (12.74) N/A AQOL-MHS 1.24 (0.75; 1.73)

al., 2014

Key: AQOL=MHS, Adolescent Quality of Life Mental Health Scale; Cl, Confidence Interval; HUI3, Health Utilities Index Makk, 3nventory for the Assessment of Life Quality in Children and
AdolescentsM, Mean; N/A, Not applicable; NR, Not reportddSA-18, Obstructive Sleep Apnea 18; PedsQL 4.0, Pediatric Quality of Life Inveoky Quality of Life; SD, Standard deviationSP-
A, Vécu et Santé Pergue de I’Adolescent; MSP/écu et Santé Percue par I'Enfant; WHOGQBREF, World Health Organization Qualityf Life Assessment

*Also included in table 4 and 5 with a comparison between ASD and ADHD
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FIGURE LEGENDS
Figure 1 PRISMA flow-chartof review process and study selection

Figure 2 Self-reported quality of liféen children withattentiondeficit hyperactivity disorder,

ascompared'to healthy controls

Figure 3 Paremtreported quality of life in children with attentiateficit hyperactivity

disorder, as compared to healthy controls

Figure 4 Parentreported quality of life in children with intellectual disability, as compared to

typically developing children

Figure 5 Selfreported quality of life in children with Tourette’s disorder, as compared to

typically developing children

Figure 6 Selfreported quality of life in children with nocturnal enuresis, as compared to

healthy controls

Figure 7 Selfreported results on the Physical Functioning dimension of the PedsQL across

childhood mental disorts, as compared to healthy controls

Figure 8 Selfreported results on the Emotional Functioning dimension of the PedsQL across

childhood mental disorders, as compared to healthy controls

Figure 9 Selireported results on the Social Functioning dimensfdhe PedsQL across

childhood mental disorders, as compared to healthy controls

Figure 10 Selfreported results on the School Functioning dimension of the PedsQL across

childhood mental disorders, as compared to healthy controls
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ADHD Healthy controls Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Jafari 2011 62.39 17.2 72 78.5 12.8 140 12.1% -1.11[-1.42,-0.81] -
Varni and Burwinkle 2006 70.17 18.28 72 84.29 12.56 3256 14.3% -1.11[-1.35,-0.88] -
Coghill and Hodgkins 2015 71.5 17.5134 174 88 18.3883 106 13.7% -0.92 [-1.18, -0.67] -
Pongwilairat 2005 1,508.69 312.25 46 1,779.25 322.61 94 10.2% -0.84[-1.21,-0.48] —
Kandemir 2014 72.13 15.02 76 83.35 13.1 59 10.6% -0.78[-1.14, -0.43] —_
Marques 2013 69.15 15.8984 45 79.28 9.3116 43 8.5% -0.77[-1.20, -0.33] I
Thaulow and Jozefiak 2012 73.6 14.9 62 82 13.5 65 10.5% -0.59[-0.94, -0.23] —_
Patrick 2002 75.19112.2044 68 82.2 12.2782 116 12.0% -0.57[-0.87, -0.26] —
Goker 2011 75.1 15.8 50 79.6 10.5 30 8.1% -0.32[-0.77, 0.14] /T
Total (95% CI) 665 3909 100.0% -0.81[-0.98, -0.64] <

Heterogeneity: Tau? = 0.04; Chi? =,18:76,.df = 8 (P = 0.02); I° = 57%
Test for overall effect: Z = 9.50 (P < 0.00001)

jcpp_12645_f2.eps

2 -1 0 1
Favours healthy controls Favours ADH

This article is protected by copyright. All rights reserved

2
D



ADHD Healthy controls Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Thaulow and Jozefiak 2012 62.5 13.8 62 89.7 9.4 65 9.5% -2.30[-2.75,-1.85] —

Escobar 2005 38.3 7.5 120 53.2 5.7 120 10.2% -2.23[-2.55,-1.91] I

Marques 2013 67.1 14.8251 45 88.64 8.4591 43 9.2% -1.76 [-2.25, -1.26] a—

Yang 2007 34.48 10.26 119 49.87 7.56 129 10.4% -1.71[-2.00,-1.42] —

Coghill and Hodgkins 2015 61.8 17.2232 206 88.2 18.8786 110 10.5% -1.48[-1.74,-1.22] —_

Goker 2011 56.7 15.6 50 76.9 16.3 30 9.2% -1.26[-1.76,-0.77] e

Jafari 2011 57.06 14.67 72 73.47 17.1 140 10.3% -1.00[-1.30,-0.70] I

Kandemir 2014 69.06 14.32 76 81.92 13.15 59 10.0% -0.93[-1.28, -0.57] —
Pongwilairat 2005 1,362.5 296.26 46 1,609.04 362.43 94 10.0% -0.72[-1.08,-0.35] e

Varni and Burwinkle 2006 69.5 16.17 69 79.87 16.24 3251 10.6% -0.64[-0.88,-0.40] -

Total (95% CI) 865 4041 100.0% -1.39[-1.76,-1.02] <
Heterogeneity: Tau? = 0.32; Chi? = 110.85, df = 9 (P < 0.00001); I> = 92% !

2 -1 0 1

2
Test for overall effect: Z = 7.37 (P < 0.00001) Favours healthy controls Favours ADHD

jcpp_12645_f3.eps
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Intellectual disability Typically developed Std. Mean Difference

Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% ClI

Basgul 2011 60.41 17.05 221 81.78 11.81 217 63.3% -1.45[-1.66, -1.24] -

Elbasan 2013 45.3 22.5 41 72.3 17.1 28 10.0% -1.30[-1.83,-0.77]

Golubovic 2013 66.99 15.52 67 82.12 9.48 122 26.7% -1.26[-1.58, -0.93] —a—

Total (95% CI) 329 367 100.0% -1.39[-1.55,-1.22] <

Heterogeneity: Tau? = 0.00; Chi? = 1.06, df = 2 (P = 0.59); I> = 0% _=2 _=1 3 i é

Test for overall effect: Z = 16.20 (P < 0.00001)

jcpp_12645_f4.eps
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Tourette syndrome Healthy controls Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI

Hao 2010 79.18 11.45 424 86.52 9.8 1583 43.4% -0.72[-0.83,-0.61] ]

Liu 2014 57.32 15.45 107 65.97 14.07 107 30.7% -0.58 [-0.86, -0.31] —

Eddy 2011 307.12 59.99 50 320 47.74 102 25.9% -0.25 [-0.59, 0.09] —=

Total (95% CI) 581 1792 100.0% -0.56[-0.81, -0.30] <P

Heterogeneity: Tau? = 0.04; Chi? = 7.21,df = 2 (P = 0.03); I*> = 72% _=2 —=1 s i i

Test for overall effect: Z = 4.23 (P < 0.0001) Favours healthy controls Favours Tourette syndrome
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Enuresis Healthy controls Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
Kilicoglu 2014 68.74 15.89 82 80.98 11.16 93 29.6% -0.90[-1.21, -0.59] —

Ucer and Gumus 2014 1,659.9 296.01 101 1,818.42 227.92 38 26.0% -0.56[-0.94,-0.19] —a

Al-Zaben and Sehlo 2015 74.23 26.9511 43 82.21 16.8233 40 23.3% -0.35[-0.78, 0.08] =

Ertan 2009 65.1 11 44 67.4 13.7 27 21.2% -0.19 [-0.67, 0.29] —

Total (95% Cl) 270 198 100.0% -0.53[-0.85, -0.22] R
Heterogeneity: Tau? = 0.06; Chi® = 7.62, df = 3 (P = 0.05); I> = 61% t

-2 -1 0 1 2

Test for overall effect: Z = 3.32 (P = 0.0009) Favours healthy controls Favours enuresis
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Study population Healthy controls Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
SLEEP-DISORDERED BREATHING (Crabtree 2004)  74.75 19.5 40 89.72 15.6 31 5.1% -14.97 [-23.14, -6.80] e —

ASD (Potvin 2015) 71.12 17.31 30 85.22 10.65 31 5.9% -14.10 [-21.34, -6.86]

ADHD (Jafari 2011) 66.41 20.23 72 799 15.55 140 8.2% -13.49[-18.83, -8.15] I —

ADHD (Coghill and Hodgkins 2015) 78.3 15.8291 174 89.3 18.5321 106 9.9% -11.00 [-15.24, -6.76] —_—
ENURESIS (Kilicoglu 2014) 72.79 18.17 82 81.11 12.77 93 9.2% -8.32[-13.03, -3.61] E—
TOURETTE (Hao 2010) 81.57 12.59 424 87.34 11.97 1583 14.6% -5.77 [-7.11, -4.43] -

ADHD (Varni and Burwinkle 2006) 82.63 17.47 72 88.02 13.26 3256 10.2% -5.39[-9.45, -1.33] I

ID (Golubovic 2013) 80.6 18.52 67 84.17 11.74 122 8.9% -3.57 [-8.47, 1.33] ——
ADHD (Goker 2011) 75.2 18.6 50 78.7 16 30 5.5% -3.50[-11.20, 4.20] B
ADHD (Kandemir 2014) 77.53 16.85 76 80.33 18.13 59 7.3% -2.80[-8.78, 3.18] 1
ADHD (Marques 2013) 78.56 16.1668 45 80.88 10.4263 43 7.8% -2.32[-7.98, 3.34] I
ENURESIS (Al-Zaben and Sehlo'2015) 80.45 14.7542 43  81.3 12.2696 40 7.5% -0.85[-6.67, 4.97] I
Total (95% CI) 1175 5534 100.0% -6.90 [-9.14, -4.65] <&
Heterogeneity: Tau? = 8.54; Chi? = 30.27,df = 11 (P = 0.001); I = 64% +

20 -10 0 10 20

Test for overall effect: Z = 6.03 (P < 0.00001) Favours healthy controls Favours study popualtion
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Study population

Healthy controls

Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
SLEEP-DISORDERED BREATHING (Crabtree 2004) 57 23.1 40 75.97 24.2 31 5.5% -18.97[-30.10, -7.84]

ADHD (Coghill and Hodgkins 2015) 68.9 22.4245 174 85.2 24.7095 106 12.2% -16.30[-22.06, -10.54] I —

ADHD (Varni and Burwinkle 2006) 65.27 25.74 72 79.54 18 3256 11.8% -14.27[-20.25,-8.29] I

ADHD (Jafari 2011) 54.79 25.02 72 68.85 20.37 140 10.6% -14.06[-20.75,-7.37] e —

TOURETTE (Hao 2010) 74.17 16.21 424 83 14.97 1583 20.9% -8.83 [-10.54, -7.12] -

ENURESIS (Al-Zaben and Sehlo 2015) 73.7 22.0986 43 81.5 10.9415 40 9.4% -7.80[-15.22,-0.38] L —
ADHD (Marques 2013) 63.33 20.3929 45 70.66 16.787 43 8.9% -7.33[-15.12, 0.46] —

ID (Golubovic 2013) 71.87 20.45 67 76.97 14.38 122 12.7% -5.10 [-10.62, 0.42] —
ADHD (Goker 2011) 71 22.9 50 72.8 16 30 7.9% -1.80[-10.35, 6.75] e E—
Total (95% CI) 987 5351 100.0% -10.23[-13.23,-7.24] P 2

Heterogeneity: Tau? = 10.41; Chi> = 19.00, df = 8 (P = 0.01); I> = 58%

Test for overall effect: Z = 6.70 (P < 0.00001)

-20 -10

0
Favours healthy controls Favours study population
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Study population Healthy controls Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
ADHD (Varni and Burwinkle 2006) 65.55 28.12 72 85.95 16.49 3256 11.3% -20.40[-26.92,-13.88] e —

ADHD (Jafari 2011) 66.11 24.88 72 84.37 17.19 140 11.4% -18.26[-24.67, -11.85] e

ID (Golubovic 2013) 76.94 21.9 67 93.77 8.61 122 11.7% -16.83 [-22.29, -11.37] e —

ADHD (Coghill and Hodgkins 2015) 75 22.4245 174 91.2 25.7391 106 11.5% -16.20[-22.13,-10.27] .

ADHD (Marques 2013) 65.77 26.6316 45 81.16 11.9345 43  10.5% -15.39[-23.95, -6.83] e —
SLEEP-DISORDERED BREATHING (Crabtree 2004) 73.25 23.2 40 84.03 20.3 31 9.8% -10.78[-20.92, -0.64] -
ENURESIS (Al-Zaben and Sehlo 2015) 73.7 26.6888 43  82.7 17.8985 40 10.0% -9.00[-18.72, 0.72] e —
ADHD (Goker 2011) 83.3 18.2 50 88 11.8 30 11.3% -4.70 [-11.28, 1.88] — 1
TOURETTE (Hao 2010) 89.19 16.03 424 90.04 12.85 1583 12.6% -0.85 [-2.50, 0.80] -T
Total (95% CI) 987 5351 100.0% -12.42[-19.00, -5.83] el

Heterogeneity: Tau? = 88.63; Chi> = 101.32, df = 8 (P < 0.00001); I> = 92%
Test for overall effect: Z = 3.70 (P = 0.0002)
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Study population

Healthy controls

Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
ADHD (Coghill and Hodgkins 2015) 61 22.4245 174 86 25.7391 106 11.3% -25.00[-30.93,-19.07] —_—
SLEEP-DISORDERED BREATHING (Crabtree 2004) 61 20.7 40 85 14.5 31 9.4% -24.00 [-32.20, -15.80] I

ADHD (Varni and Burwinkle 2006) 59.76 21.23 72 815 16.1 3256 12.1% -21.74[-26.67,-16.81] —_

ADHD (Marques 2013) 63.22 18.5146 45 83.95 12.328 43 10.7% -20.73[-27.28,-14.18] e —

ADHD (Jafari 2011) 59.86 25.23 72 80.03 19.04 140 10.7% -20.17[-26.80, -13.54] e —

TOURETTE (Hao 2010) 70.35 16.96 424 85.21 13.25 1583 14.1% -14.86[-16.60,-13.12] -

ADHD (Goker 2011) 71.1 19.3 50 78.9 13.8 30 10.1% -7.80 [-15.08, -0.52] —
ENURESIS (Al-Zaben and Sehlo 2015) 75.43 23.7379 43 82.44 12.7124 40 9.4% -7.01[-15.13, 1.11] e —
ID (Golubovic 2013) 75.45 17.23 67 81.64 13.61 122 12.2% -6.19 [-10.97, -1.41] —_—
Total (95% CI) 987 5351 100.0% -16.37 [-20.60, -12.15] -

Heterogeneity: Tau? = 32.18; Chi*> = 48.10, df = 8 (P < 0.00001); I* = 83%

Test for overall effect: Z = 7.59 (P < 0.00001)

-20

-10
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Favours healthy controls Favours study population
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