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Zusammenfassung und Abstract

1 Zusammenfassung und Abstract

1.1 Zusammenfassung

Bei der Aufmerksamkeitsdefizit—/Hyperaktivitatssiig (ADHS) handelt es sich um eine der
weltweit haufigsten psychischen Stérungen mit Begin Kindes- und Jugendalter,welche
oft bis ins Erwachsenenalter hinein persistiert. e Daus den Kernsymptomen

Unaufmerksamkeit, Hyperaktivitat und Impulsivitatntgehenden Verhaltens- und
Erlebensweisen verursachen bedeutsames Leiden diebffiBnen, deren Familien sowie

deren schulischem bzw. beruflichem Umfeld. Weiterlst die Wahrscheinlichkeit der

Entwicklung komorbider psychischer Stérungen ben vBDHS betroffenen Menschen

deutlich erhoht, was den Leidensdruck der Betr@iferund des Umfeldes zusétzlich
intensiviert. In diesem Zusammenhang wird die nvas8ielastung der Gesundheitssysteme
durch ADHS deuitlich.

Eine zuverlassige Diagnostik der Stérung im Kinttesast aufgrund der Uberlappung der
Kernsymptomatik der ADHS mit zentralen Symptomerdesar psychischer Stérungen
(beispielsweise Konzentrationsschwierigkeiten bepi2ssionen), vor allem in Hinblick auf
die noch eingeschrankte Introspektionsfahigkeiggier Kinder und die hohe Reaktivitat von
Kindern und Jugendlichen auf Stérungen der fan@harStrukturen (im Sinne des
Indexpatienten der systemischen Therapie), au@esgiruchsvoll. Mit zunehmendem Alter
besteht bei bis dato unentdeckter ADHS zudem dsikdrder Entwicklung einer komorbiden
psychischen Erkrankung, die die zugrunde liegentiru8g gegebenenfalls Uberdeckt.
Diagnostische Instrumente missen demzufolge eitersié hohes Mald an Sensitivitat fur
die Erfassung der Symptomatik, andererseits eiredhidtald an Spezifitat in Abgrenzung zu
problematischen Verhaltens- und Erlebensweisencheebesser durch andere psychische
Storungen oder problematische Lebensumstande terki@rden kdnnen, aufweisen. Im
Rahmen der landerubergreifenden Forschung wirdeweit deutlich, dass es kulturelle
Unterschiede bei der Beurteilung der Qualitat urtdrisitat von ADHS-Kernsymptomen gibt,
also welches Verhalten vom sozialen Umfeld als higmatisch” erlebt wird. Beispielsweise
berichten in Deutschland lebende Familien mit Migrasshintergrund insgesamt haufiger
ADHS-Symptome ihrer Kinder, die aber wiederum swdtediagnostiziert werden (Huss et al.,
2008).

In diesem Zusammenhang muss also Uberpruft werdengsich ein psychometrisches

Testverfahren zur Diagnose der ADHS fir eine mégligro3e Population als ausreichend
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valide und reliabel erweist, oder ob es eventuelbabgruppierungen (bspw. nach Geschlecht

oder kulturellem Hintergrund) entsprechend angdpassien muss.

Selbst- und Fremdbeurteilungen von Verhalten urldbén mithilfe von Fragebtgen zahlen
zu den am haufigsten eingesetzten Verfahren zasgwhg von ADHS-Symptomen, sowohl
im Kinder- als auch Erwachsenenalter, weswegen daterste Artikel (Schmidt, Reh,
Hirsch, Rief, & Christiansen, 2013) dieser Arbeit den madglichen Einflissen kultureller
Variation auf die Zuverlassigkeit der Conners-3|8kgConners, 2008), einem verbreiteten
Fragebogen zur Erfassung von ADHS im Kindesaltéidmet. Zu diesem Zweck wurde eine
Gruppe in Deutschland lebender Kinder mit turkisshdigrationshintergrund, sowie deren
Eltern und Lehrer, untersucht. Die Auswertung detel ergab keinen relevanten Einfluss
der Akkulturation bei der Bewertung der Symptome Kieder, und zwar unabh&ngig davon
ob die Beurteilung durch die Eltern oder die Lehstattfand. Zudem bestétigte die
konfirmatorische Faktorenanalyse die Faktorensmruklier amerikanischen Originalversion.
Insgesamt scheinen die Conners-3 Skalen resiseg@ngber potentiellen Verzerrungen im
Rahmen kultureller Variation zu sein, was fir elfignung bei der Beurteilung von ADHS-

Symptomen, unabhangig vom kulturellen HintergruadKinder, spricht.

Die retrospektive Diagnose von ADHS im Erwachseftenaeiner Entwicklungsstérung mit
Beginn in der Kindheit, wird durch die Uberlappurter Kernsymptome mit derer
verschiedener anderer psychiatrischer Stérungechwest, beispielsweise Konzentrations-
[Aufmerksamkeitsproblemen  bei  Depressionen  oder ulsingtdt bspw. bei
Substanzbezogenen- und Verhaltenssiichten oderdauddorderline-Personlichkeitsstorung.
Der zweite Artikel (Schmidt, Muller-Reh, Miller, Meyer, Rumpf & Christiansen) befasst
sich mit der Problematik der Differentialdiagnostibn ADHS im Erwachsenenalter. Zu
diesem Zweck wurde die Kurzversion der Conners BAOIHS Rating Scales (CAARS-S),
sowohl einer Gruppe von ADHS betroffenen Erwachseaés auch Probanden, welche von
einer anderen mit mangelnder Impulskkontrolle assten Stérungen betroffen waren,
vorgelegt. Die Ergebnisse der statistischen Auswedeuten auf eine insgesamt gute
Eignung der CAARS-S hin, zwischen diesen Storundsin adaquat zu differenzieren. Im
Besonderen gilt dies fur die Subskala ADHS-Inderyed alleinige Verwendung eine

Genauigkeit der Zuordnung von immerhin 82,5% audwie

Die leitliniengerechte Diagnostik von ADHS empfiehheben der Verwendung von
Fragebdgen auch den Einsatz neuropsychologischéahiYen. Diese bieten den Vorteil einer

stark erhéhten Objektivitat gegeniber Fragebtdged ulnischen Interviews bei der

7
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Erfassung der ADHS-Kernsymptomatik. Bislang feh# diesen Verfahren jedoch an
ausreichend hoher Spezifitdt zur Differenzierungn vVADHS und anderen klinischen
Storungsbildern. Der Quantified Behavior-Test (@s{l Ulberstad, 2012) ist, im Gegensatz
zu herkdbmmlichen neuropsychologischen Verfahretgheesich meist auf die Erfassung von
Aufmerksamkeitsdefiziten und behavioraler Impulgivi beschranken, mit Hilfe einer
Infrarotkamera in der Lage, auch die Bewegungen Rtebanden wahrend der laufenden
Testung und somit motorische Auffalligkeiten zu aeden. Faktorstruktur und
psychometrischen Eigenschaften des Qb-Tests sireim@hdesdritten Artikels (Reh,
Schmidt, Lam, Schimmelmann, Hebebrand, Rief & Chrisiansen, 2013) Die mit einer
grol3en Stichprobe durchgefuhrte explorative Faktmmalyse identifizierte eine drei-
faktorielle Struktur, die mit den ADHS-Kernsymptomébereinstimmt. Dies ist ein erster
Schritt zu einer Verbesserung der bestehenden tolgakneuropsychologischen Verfahren
mit Hilfe des Qb-Tests.

Insgesamt sprechen die vorliegenden Studienergabriisr folgende Aussagen: 1.) die
Conners-3 Skalen sind resistent gegentber Verzgrumlurch kulturelle Variabilitdt und

somit fur den Einsatz in internationalen StudienAHS geeignet; 2.) die Conners Adult
ADHD Rating Scales, insbesondere die Subskala ADHi8x, differenzieren ausreichend
gut zwischen ADHS im Erwachsenenalter und andesswlpschen Stérungen, welche mit
einer Storung der Impulskontrolle assoziiert simag 3.) die ermittelte Faktorenstruktur des
Qb-Tests spricht daflr, dass eine Verbesserungobgktiven Erfassung von ADHS-

Kernsymptomendurch dieses Verfahren erreicht wekden.

Die Ergebnisse der Arbeiten liefern somit einentidgi zur Verbesserung der Diagnostik von

ADHS im Kindes- und Erwachsenenalter.

1.2 Abstract

Attention Deficit/Hyperactivity Disorder (ADHD) isne of the most common psychological
disorders with onset in childhood and adolescehat dften persists into adulthood. Its core
symptoms inattention, hyperactivity and impulsiviguse significant suffering among those
affected, as well as for their families and schooprofessional environment. Furthermore,
the likelihood of developing comorbid mental disenglis significantly increased. Healthcare
systems of affected countries are massively staiAereliable diagnosis of the disorder in
childhood is a challenging task due to overlapyofigtoms of ADHD with central symptoms

of other mental disorders (e. g. difficulties camicating in depression). Other problems are
8



Zusammenfassung und Abstract

the limited introspective abilities of young chidr and the high reactivity of children and
adolescents concerning dysfunctional family strreguWith increasing age an undiagnosed
ADHD also increases the risk of developing a contbrbental illness that might cover the
underlying disorder. Diagnostic instruments mustréfore have a high degree of sensitivity
for the detection of symptoms specific for ADHD, ilghsimultaneously displaying a high
degree of specificity towards problematic behawi@t might more accurately be associated
with other mental disorders or contexts. Transmafioesearch showed that there are some
serious cultural differences in assessing the tyuatid intensity of ADHD core symptoms, in
terms of what kind of behavior is experienced a®Bematic" by the social environment.
Therefore, it is a necessity to verify whether ggb®metric test for the diagnosis of ADHD is
sufficiently valid and reliable when administeredhe widest possible population, or whether
it has to be tailored to specific subgroups (ggemder or varying cultural backgrounds). Self-
and external assessment questionnaires are amengast commonly used method for
detecting ADHD symptoms, both in children and aslulvhich is why thefirst paper
(Schmidt, Reh, Hirsch, Rief & Christiansen, 2013)of this work is dedicated to test the
possible influences of cultural variation on théatglity of the Conners-3 scales (Conners,
2008), a popular questionnaire for the assessnigkiDBID in childhood. To achieve this, we
examined a group of children with Turkish migratimeckground living in Germany, as well
as their parents and teachers. The analysis ofd#t@ showed no relevant influence of
acculturation when assessing the symptoms of @mldregardless whether the assessment
was done by the children, their parents or theichers. In addition, the confirmatory factor
analysis confirmed the factor structure of the ioa US version. Overall, the Conners-3
scales seem to be resistant to distortion throwdgural variation, which recommends their

suitability when assessing ADHD symptoms, regasdtdscultural background.

Retrospective diagnosis of adult ADHD, a developtaletisorder with onset in childhood, is
complicated as its core symptoms overlap with thafseeveral other psychiatric disorders,
such as depression (concentration/attention praf)lesn behavioral and substance-related
addictions as well as Borderline Personality Disordimpulsivity). The second paper
(Schmidt, Miller-Reh, Miuller, Meyer, Rumpf & Christ iansen) thus deals with the
problems of differential diagnosis of adult ADHDo This end, the short version of the
Conners Adult ADHD Rating Scales (CAARS-S; Conn@@®10) was presented to both a
group of adults affected by ADHD, as well as sutgeeho were affected by other disorders
associated with a lack of impulse control. The Itesaf the statistical analyses indicate a

good overall suitability of the CAARS-S to adequmtdifferentiate between these clinical
9
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pictures. This applies in particular for the sulbs@DHD Index which achieved an accuracy
rating of 82.5%.

A guideline-based diagnosis of ADHD not solely eslion questionnaires but uses the
assessment of neuropsychological processes aslmetintrast to questionnaires and clinical
interviews these offer the advantage of substdynimtreased objectivity when assessing core
ADHD symptoms, although this method currently ladficiently high specificity for
differentiation of ADHD and other clinical disordeiThe Quantified Behavior Test (Qb-Test;
Ulberstad, 2012) - in contrast to conventional npaychological methods that are mostly
limited to the detection of attention deficit andhlavioral impulsivity - uses an infrared
camera capable to capture the movements of theculjring the testing, and thus is able to
detect motor abnormalities. Factor structure angthpemetric properties of the Qb-Test are
subjects of thehird paper (Reh, Schmidt, Lam, Schimmelmann, Hebebrand, Rief &
Christiansen, 2013) An exploratory factor analysis conducted witlaagé sample identified

a three-factor structure that matched the ADHD ®ymptoms. This is a first step towards
improving the existing objective neuropsychologipabcedures using the Qb-Test. On the
basis of the study results the following statemearts made: 1.) the Conners-3 scales are
resistant to distortion by cultural variability atitus suitable for use in international studies
on ADHD; 2.) the Conners Adult ADHD Rating Scalespecially the subscafeDHD Index
differentiate adequately between adult ADHD andeothroblematic behaviors, associated
with impulse control; and 3) the determined factiucture of the Qb-Test suggests that an
improvement in the objective assessment of ADH[2 &ymptoms can be achieved using this
method. Altogether this work contributes to the ioyement of current processes when

assessing ADHD in children and adults.

10
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2 Einfuhrung

Thema dieser Dissertation sind Besonderheiten umcus$forderungen der Diagnostik von
ADHS im Kindes- und Erwachsenenalter. Nach einaflErung in Symptomatik, Pravalenz
und Atiologie der Storung, folgen Informationen derzeitigen Standards bei der Diagnostik
von ADHS im Kindes- und Erwachsenenalter und Vdistgen der in den Studien
verwendeten Messinstrumente. AnschlieBend folgesciitte zu Verlauf der Stdrung,
haufigen Komorbiditdten und gangigen Behandlungaes. Dann werden Zielsetzungen
und methodische Vorgehen der einzelnen Studiernbdeben. Nachdem Vor- und Nachteile

der Arbeit diskutiert wurden, folgt abschlieRend Ausblick auf weitere Forschungsfragen.

2.1 Symptomatik der Aufmerksamkeitsdefizit-/HyperaKivitatsstorung (ADHS)

Bei der Aufmerksamkeitsdefizit-/Hyperaktivitatsstig (ADHS) handelt es sich um eine
neurobiologische Entwicklungsstérung, die der Geumer Verhaltens- und emotionalen
Stérungen mit Beginn in der Kindheit und Jugendenugnet wird. Die Kernsymptome
umfassen erhdhte motorische Aktivitat, Impulsivis@d Unaufmerksamkeit. Die Symptome
mussen bereits in der Kindheit bestehen und flretidsprechende Alter unverhaltnismafig
stark ausgepragt sein. Die Begriffslinimale Cerebrale Dysfunktion(MCD) und
Psychoorganisches Syndro(ROS) sind mittlerweile veraltete Bezeichnungen ADHS
(Krause, 2014). Das heutige Konzept, wie in DSMi¥w. DSM-5 (DSM-IV; DSM-5;
American PsychiatricAssociation, 2000, 2013) un®4@ beschrieben (ICD-10 Kapitel V
(F); World Health Organisation (WHO), Dilling, Morabr, & Schmidt, 2009) ist recht neu,
allerdings gibt es bereits seit 200 Jahren Literatdie Kinder mit derartigen
Verhaltensauffalligkeiten beschreibt (Lange, 2018¢hon 1798 beschrieb Sir Alexander
Crichton einen Zustand, der gekennzeichnet wargaistiger Unruhe und der Unfahigkeit,
sich mit einem ausreichenden Grad an Aufmerksandiedr Tatigkeit zu widmen. Dieser
Zustand manifestiere sich bereits in der Kindhiegtbe einen ungunstigen EinfluR auf das
Lernverhalten und verschwinde zumeist mit Einintdas Erwachsenenalter. Auch Heinrich
Hoffmann, Autor der weltweit bekannten GeschichbenvZappel-Phillip, beschreibt knapp
100 Jahre spéater (1884) die Kernsymptome einer ADH®?2 beschrieb der englische
Kinderarzt George Frederic Still dann das Storuildsystmals wissenschaftlich und erwog
die These, dass nicht ungunstige Umweltbedingurgiem eine schlechte Erziehung fur die

Symptomatik verantwortlich seien, sondern eine strafte cerebrale Stérung in friher

11
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Kindheit®. In den 1970er Jahren begann die Erfaraghder neurobiologischen Grundlagen
von ADHS (Lange, 2010).

Laut DSM-5 (APA, 2013) mussen von ADHS Betroffenkinfler, Jugendliche und
Erwachsene) mindestens in einer von zwei KategorienUnaufmerksamkeitund

Hyperaktivitat/Impulsivitdt —Auffalligkeiten zeigen. Fir jede Kategorie gilt, s$aeine

Mindestanzahl spezifischer Symptome vorliegen n{bspw. ,Scheint oft nicht zuzuhoren,
wenn direkt angesprochen.”, ,Verlasst oft seineatZiIn Situationen, wo dies stort.“) um eine
Diagnose zu rechtfertigen. Somit sind nach DSM dwspragungen (presentationsiner

ADHS moglich: dievorwiegend unaufmerksame Auspragudg vorwiegend hyperaktiv-
impulsive Auspragungund die kombinierte Ausprdgung Die beiden einseitigen
Auspragungen (,vorwiegend®) sind dann zutreffendenw die geforderte Zahl von
Symptomen nur fur eine der beiden Kategorien vgrlieZudem wird im DSM-5 der

Schweregrad der Stérung angegeben (leicht, nsttblyver).

Fur die Diagnosestellung der ADHS nach ICD-10 (BPOmussen ausreichend viele
Symptome aus den drei Bereichen a) beeintrachtigtmerksamkeit b) Uberaktivitat und c)
Impulsivitat vorhanden sein. Eine Diagnose mit viegenden Problemen in nur einem
Bereich, wie im DSM-5, ist bisher nicht moglich, bed ADHS im Entwurf fur die
Neufassung der ICD (ICD-11) mittlerweile &hnlichnkeptualisiert wird wie im DSM-5. Das
ICD-10 wiederum grenzt die einfache Aktivitats- uAdfmerksamkeitsstérung (F90.0) von
der hyperkinetischen Stérung des Sozialverhalteé@6.() ab und bertcksichtigt somit die am

haufigsten komorbid auftretende Stérungskateg@iADHS.

Sowohl nach ICD-10 als auch nach DSM-5 mussen vmep®me Uber einen Zeitraum von
mindestens sechs Monaten vorliegen, ein unangemesssseicht mit dem Entwicklungsstand
des Kindes zu vereinbarendes Ausmald haben undxtobéegreifend auftreten. Zudem muss
die Stérung vor dem siebten (DSM-IV; ICD-10) bzwwdtften Lebensjahr (DSM-5)
aufgetreten sein und deutliches Leiden oder einglidee Beeintrachtigung der sozialen,
schulischen oder beruflichen Funktionsfahigkeiteruvsachen.

2.2 Pravalenz

Eine Metaanalyse von Polyanzcket al. (2014), die &fielzahl von Studien und tber 170.000
Probanden umfasste, kam zu dem Ergebnis, dass alteieite Pravalenz von ADHS flr
Schulkinder bei etwa 7 % liegt. Die verbreitete Ahme, es géabe eine Zunahme von

12
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Diagnosen in den letzten Jahrzehnten, lies sidft iiestatigen. Auch zeitliche oder regionale
Unterschiede in der Pravalenz lie3en sich fur deitraim zwischen 1985 bis 2012 nicht
nachweisen, diese seien lediglich durch methoditktterschiede in der jeweiligen Erhebung
entstanden. Hinsichtlich der Pravalenz zeigten ls&gthe bedeutsamen Unterschiede zwischen
einzelnen Landern oder Regionen, wenn die Kriterzem Diagnosestellung statistisch
kontrolliert wurden. Insbesondere methodische $aoteede, die verwendeten diagnostischen
Kriterien und die geforderte klinische Beeintraghtig fiihrten zu Schwankungen der

Pravalenzangaben.

Laut Kinder- und Jugendgesundheitssurvey (KiGG3ilaek, 2007), einer grof3angelegten
epidemiologischen Studie mit 14.836 Teilnehmernrewansgesamt 4,8% der Kinder und
Jugendlichen in Deutschland zwischen Mai 2003 be BD06 von einer diagnostizierten
ADHS betroffen (1,5% der Kinder im Vorschulalter3%6 der Kinder im Grundschulalter,
7,1 % der Jugendlichen im Alter von 11-13 Jahred 616 % der 14 bis 17-Jahrigen).
Weitere 4,9 % der Studienteilnehmer zeigten entsyerede Auffalligkeiten, erfillten aber
nicht das Vollbild einer ADHS. Jungen waren dabagrialle Altersklassen hinweg deutlich
haufiger betroffen als Madchen; die APA (2000) szhéin Verhaltnis von 3:1. Zudem sagte
ein  niedriger soziookonomischer Status (SOS) digmt mehr und ein

Migrationshintergrund der Eltern signifikant wengeDHS-Diagnosen vorher. Bei 30-50 %
der im Kindes- und Jugendalter Betroffenen pereisitdie ADHS zudem bis in das

Erwachsenenalter hinein.

Nach Wilcutt et al. (2012) dominiert bei Vorschul@ern meist ein hyperaktiv-impulsives
Verhalten ohne ersichtliche Aufmerksamkeitsstorgmerksamkeitsdefizite treten erst mit
zunehmendem Alter in Erscheinung, wahrend die msaioe Unruhe abnimmt. Bei
Erwachsenen steht dann primar dieAufmerksamkertssgbohne ausgepragte Hyperaktivitat,
im Vordergrund.ADHS im Erwachsenenalter ist in der Regel durch ugmerksamkeit,
Gedachtnisprobleme, Schwierigkeiten am Arbeitspl&mkrastination und Problemen bei
der Strukturierung des Alltags gekennzeichnet. ®i&chwierigkeiten betreffen meist
verschiedene Lebensbereiche, und haben emoticuali@le, finanzielle, eheliche, rechtliche,
berufliche und / oder schulische Probleme zur Fdlges wirkt sich in Folge oft auch negativ
auf den Selbstwert des Betroffenen @aentile, 2006).
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2.2.1 Kulturelle Variation

Trotz des Einsatzes einheitlicher Erhebungskriteied -verfahren, scheint es kulturelle
Unterschiede in der Wahrnehmung und Beurteilung Wyperaktivem oder stdrendem
Verhalten zu geben. Die IMAGE Studie (InternatioNallticenter ADHD Genetics Project,
IMAGE; Kuntsi, Neale, Chen, Faraone, & Ashersom)&0 eines der grol3ten internationalen
Forschungsprojekte zu ADHS, mit Gber 1000 teilnemtie® Familien in 11 europaischen
Landern, fand trotz standardisierter Verfahren Abtiufe in den Studienzentren signifikante
Unterschiede in der mittleren Anzahl berichteterH®Symptome zwischen den einzelnen
Landern (Muller et al., 2011a). Dies bekraftigt déerdacht, dass kulturelle Unterschiede die
Erfassung von ADHS beeinflussen. Wenngleich ADHBe eprimar genetisch-biologisch
verursachte Stérung mit einer weltweiten Pravaleon etwa 5 % ist (Wilcutt, 2012;
Polanczyk et al., 2007), scheint die Beurteilungséa, was als problematisches Verhalten
gesehen wird, Uber Lander, Ethnien und Kulturenvbm zu variieren. Die Vernachlassigung
des Einflusses kultureller Variation auf den diagjfisthen Prozess kdnnte dazu fuhren, dass
diagnostische Algorithmen und Cut-Offs fir Subgremppwie beispielsweise Menschen mit
Migrationshintergrund, ungeeignet sind (Canino &dtia, 2008). Hierfur sprechen Befunde
von Huss et al. (2008) die zeigten, dass in Deldadh lebende Familien mit
Migrationshintergrund gleichzeitig weniger ADHS-Dresen berichten, jedoch mehr ADHS-
Symptome. Die allgemeine Préavalenz von ADHS beidiém liegt in Deutschland bei 5.1 %,
wahrend sie in Familien mit Migrationshintergrundt 8.1 % signifikant niedriger ist
(Schlack et al., 2007). Dies konnte neben kultarelUnterschieden wie einem abweichenden
Hilfesuchverhalten sowie einer hoheren Toleranzegéger ADHS-Symptomen auch an
einer Inkompatibilitat der in Deutschland gangiger an deutschen Stichproben evaluierten
diagnostischen Verfahren liegen. Laut dem Auswénigmt (Federal Office for Migration
and Refugees Federal Ministry of the Interior, 20EBen in Deutschland aktuell etwa drei
Millionen Menschen aus der Turkei und bilden dandte groRte Gruppe mit
Migrationshintergrund hierzulande. Menschen mitdrigerem Akkulturationsniveau (d.h.
schlechter integrierte Menschen) haben signifikaetirigere Einkommen, weniger deutsche
Freunde, schlechtere Sprachkenntnisse und einigeeds Bildungsniveau als Menschen mit
Migrationshintergrund, die besser integriert sirKis§ & Kreienbrink, 2010). Mit der
beschriebenen Problematik und der Frage nach derftugs kultureller Variation auf die

Erfassung von ADHS-Symptomen, beschéttigt sich alesterste Artikel dieser Arbeit.
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2.3 Atiologie

Das biopsychosoziale Storungsmodell (Dopfner, 2@@8chreibt die Entstehung von ADHS
multifaktoriell, d. h. als Folge des Zusammenwirkewerschiedener Faktoren auf
verschiedenen Ebenen. Das Modell postuliert eimetigche Disposition sowie spezifische
Umweltfaktoren als urséachlich fur die Entwicklungerd Stérung. Weiterhin scheinen
Wechselwirkungen von Genetik und Umwelt (Epigenetien Verlauf der Erkrankung zu
beeinfluen.

Ursachen Prozesse Ebenen

Neurotoxine

Genetische Disposition

Biochemie und
Storungen des Neurotransmitter- Neurophysiologie
stoffwechsels (v.a. Dopamin) und
andere cerebrale Storungen

: ke B g
Nahrungsmittelzusatze Neurophysiologie

Storungen der Selbstregulation
(mangelnde Impulshemmung)

Stérungen des Arbeitsgeddcht-
nisses, Regulation von Affekt,
Motivation und Aufmerksmakeit,
der Automation von Sprache,
Entwicklung von Handlungsse-
guenzen

Hirnschadigung?

Symptome
Hyperkinetische Symptome
Schwache Aufmerksamkeit, Impul-
sivitat, Hyperaktivitat

Interaktionen

Ungiinstige Bedingungen in Zunahme von negativen Interak-
Familie und Schule tionen mit Bezugspersonen

Komorbide Symptome Komorbide Symptome

Leistungs-/emotionale Defizite,

é.:. AD H S ped |ao agressives Verhalten, Allergien
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Die Vermutung, ADHS sei die Folge einer Hirnschadig oder von
Nahrungsmittelunvertraglichkeiten, gilt mittlerweilals weitgehend widerlegt (Cormier,
2008). Die bedeutende Rolle der Genetik bei destEhting von ADHS gilt als gesichert
(Faraone & Biederman, 2005; Zhou et al., 2008). lwistige Umweltbedingungen scheinen
nicht primar die Ursache der Entwicklung einer ADH&S sein, Schweregrad und
Chronifizierung der Storung jedoch substantiellbaeinfluRen. Zudem erhéhen unginstige
Umweltbedingungen die Wahrscheinlichkeit der Gernlemaorbider Probleme (Biederman,
2005).

2.4 Neuropsychologische Befunde

Die  neuropsychologischen  Beeintrachtigungen bei  ADH betreffen  sowohl
Aufmerksamkeitsintensitat und  -selektivitdit als rauc exekutive  Funktionen.
Aufmerksamkeitsselektivitat (,Alertness”) beschtetie Fahigkeit, den Fokus schnell auf
einen neuen oder unerwarteten Reiz auszurichtergg(Net al., 2008), wahrend
Aufmerksamkeitsintensitat (,,Vigilance®) die Fahigkbezeichnet, diesen Fokus Utber langere
Zeit hinweg aufrecht zu erhalten (Oken et al., 2006 Meta-Analysen zeigte sich, dass von
ADHS betroffene Probanden langsamer auf einen eleheagieren (,Alertness”) und mehr
Auslassungsfehler in CPTs machen (,Vigilance*) Rtsbanden ohne ADHS (Frazier et al.,
2004; Willcutt et al., 2005).

Forschung zu Exekutiven Dysfunktionen (ED) bildesndyrof3ten Teil der Forschung zur
Neuropsychologie der ADHS. Dies umfasst kognitiv@zBsse wie Inhibitionskontrolle,

Arbeitsgedachtnis und kognitive Flexibilitat (Mawtiwh & Zelazo, 2009). Betroffene Kinder

zeigen langsamere und variablere Reaktionszeiteteserhohte Fehlerraten verglichen mit
gesunden Kontrollprobanden (Andreou et al., 2000yI®et al., 2005; Drechsler et al., 2005;
Epstein et al., 2003; Scheres et al., 2001; Uebal.£2010). Impulsfehler dienen hierbei als
Marker fur behaviorale Impulsivitat (Egeland et, #010a, 2010b; Nichols et al., 2004,
Slaats-Willemse et al., 2003; Willcutt et al., 2p0&ngsamere, variablere Reaktionszeiten
und Auslassungsfehler als Marker fur StérungenAlgmerksamkeit (McGee et al., 2000;

Nichols et al., 2004). Es scheint jedoch nicht Kapazitat der Aufmerksamkeit, sondern der
selbstgesteuerte, kontrollierte Einsatz der Aufreankkeit bei ADHS-Kindern gestoért zu sein
(Albrecht et al., 2008). Eine Meta-Analyse von \dlilit et al. (2005) bestéatigt die Bedeutung
Exekutiver Dysfunktionen fiir die Atiologie der ADH8a sich betroffene Kinder auch nach
Kontrolle von Variablen wie Intelligenz, Bildung ed Symptomen anderer Stérungen
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signifikant von Kontrollprobanden unterschieden.w®@hl von ADHS betroffene Kinder
grundsatzlich schlechtere Leistungen in den Exe&aotiFunktionen zeigen als gesunde
Kontrollen, sind diese Einschrankungen nicht gleraiaf3en bei allen Betroffenen ausgepragt
(Willcutt et al., 2005), weswegen ein spezifischesiropsychologisches Profil bislang nicht
ermittelt werden konnte. Kinder mit ADHS scheingohsvon nicht-betroffenen Kindern
zudem in ihrer Fahigkeit strategisch zu planen atenscheiden, da sie in entsprechenden
Aufgaben (Tower of Hanoi, Tower of London, Porteasd, ROCF) durchgehend schwacher
abschneiden (Papadopoulos et al. 2005).

2.5 Diagnostik

Aufgrund der Heterogenitat des Stérungsbildes umdUberschneidungen mit Symptomen
anderer Erkrankungen sollte die Diagnose einer AD&l8 Basis der Informationen
unterschiedlicher Quellen erfolgen, da einzelnesTeder Auffalligkeiten in einem einzigen
Kontext nicht ausreichen, um differenzialdiagnastisaubere Einschatzungen zu treffen. Die
Bertcksichtigung verschiedener Informationsquelledie Verwendung geeigneter
diagnostischer Verfahren (bspw. strukturierter ikthe Interviews, Selbst- und
Fremdbeurteilungsfragebtgen) und Verhaltensbeobaghgehdren nach den internationalen
Leitlinien zur Diagnostik und Therapie von ADHS ikindesalter (American Academy of
Child and Adolescent Psychiatry, 2007) zum Stanti@icdder Diagnose. Aufgrund der hohen
Subjektivitat dieser Methoden und der damit einbbemden erhdhten Anfalligkeit fur
Verzerrungen (Edwards et al., 2007), gehort neleerBdfragung des betroffenen Kindes, der
Eltern, Erzieher und Lehrkrafte, zudem eine umfadeeeuropsychologische Testdiagnostik
sowie eine neurologische Untersuchung (EEG, MRTyn myrundlegenden diagnostischen
Prozess. Computerbasierte, neuropsychologisches Tgdten als objektive, reliable und
normierte Verfahren und sind somit elementare Exgégen zu den etablierten Verfahren.
Eine reine Konzentrationstestung ist hier nichtr@ckend. Derzeit zur Diskussion stehende
guantifizierbare Merkmale fir die Diagnose von Kend mit ADHS umfassen
Einschrankungen des Arbeitsgedachtnisses, Beditijiog der Exekutivfunktionen mit
mangelnder Hemmungskontrolle (Impulsivitat), Abngig gegeniiber Belohnungsaufschub,
motorische Uberaktivitat, gestorte Verarbeitung v@&eizen hinsichtlich verfligbarer
Zeitfenster zur Erledigung von Aufgaben, bei erkohinter- und intraindividueller
Variabilitat der Reaktionszeit und eine  dysfunkdten Regulierung der
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Anstrengungsbereitschaft in Hinblick auf zielbezugge Verhalten (Schneider & Margraf,
2009).

2.5.1 Die Conners-3 Fragebogen

Die Conners-3 Fragebdgen (Conners 3rd; Conners,8)2@nd das Ergebnis der
kontinuierlichen Entwicklung der Conners Rating I8sgCRS) und ihrer Revision (CRS-R;
Conners, 1997). Die Ergebnisse der explorativen kordirmatorischen Faktoranalysen der
deutschen Ubersetzung (Lidzba et al., 2013) zeigtass die urspriingliche amerikanische
Version ohne Modifikationen zum Zweck der klinisoh®iagnostik und Evaluation im
deutschsprachigen Raum eingesetzt werden kannsf@hsen et al., 2016). Die Conners-3
Fragebdgen erfassen ADHS-Symptome und damit assesiProblemverhalten bei Kindern
und Jugendlichen zwischen 6 und 18 Jahren (Lidkzla&,e2013). Die Beurteilung basiert auf
der Bewertung der Kinder (Selbst-Rating), sowieedeEltern (Eltern-Rating) und Lehrer
(Lehrer-Rating). Die Symptome werden auf einer ti&kala von "0" (gar nicht / nie) bis
"3" (sehr viel / sehr héaufig)gewertet. Die Langfoder Selbstbeurteilung besteht aus 94
Items, die nicht nur ADHS Kernsymptome, sondernhaBmbleme exekutiver Funktionen,
Lernprobleme, Aggressionen und Peer / Familienberigen erfassen. Die Conners-3
FragebOgen umfassen weiterhin Screening-ltems fér Erfassung von Angst- und
Depressionssymptomen, Skalen, die sich direkt aaf @SM-IV-TR Diagnosekriterien
beziehen (sogenannte Symptomskalen), sowie SkateBriassung der haufigst auftretenden
komorbiden Gruppe von Stoérungen, der Stérung deg@berhaltens und der oppositionellen
Verhaltensstorung. Die Eltern- und Lehrerbewertwmgerscheiden sich von den Selbst-
Bericht in erster Linie in der Formulierung der ¢ea. Die Langform der Parent-Rating-
Skalen enthalt 105 Items, wahrend die Langform ldgrer-Rating-Skalen aus 111 Items
besteht. Die Conners-3 Skalen zahlen zu den weltweit am igsiuf genutzten
Fragebogenverfahren zur Erfassung von ADHS im kaatter (Mdiller et al., 2011a, 2011b)
und wurden mittlerweile in viele Sprachen Ubersdbar Einfluss von kulturellen Variation
auf die Wahrnehmung und Beurteilung von Symptomed die daraus resultierenden

Auswirkungen auf die Rating-Skalen bleibt jedochtgehend unklar.

Der erste Artikel dieses Kumulus Uberprift die Utzsbarkeit der deutschen Version der
Conners-3 Skalen auf eine Stichprobe deutscher eindmit tirkischem

Migrationshintergrund.
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2.5.2 Die Conners Adult ADHD Rating Scales (CAARS)

Die Conners' Adult ADHD Rating Scales (CAARSJanners et al.,, 1999%aben sich als
zuverlassiges und valides Instrument zur Erfasswan ADHS-Symptomen im
Erwachsenenalter erwieselDie deutsche Adaption der CAARS (Christiansen et 2014)
erfasst die ADHS Kernsymptome und damit assozsePmblemverhalten bei Erwachsenen
ab 18 Jahren. Die Erfassung einzelner Symptomedareh Auftretenshaufigkeit erfolgt tber
Selbst- und Fremdeinschatzungen. Die Fragen weadeainer 4-stufigen Likert- Skala (0 =
Uberhaupt nicht, nie; 1 = ein wenig, manchmal; &ark, haufig; 3 = sehr stark, sehr haufig)
beantwortet. Die vollstdndige Version der CAARS @&RS-S/O: L) besteht aus insgesamt 66
Fragen, die die ADHS KernsymptomatikJriaufmerksamkeit / Ged&chtnisprobleme,
Hyperaktivitat / Ruhelosigkeit und ImpulsivitatrhBtionale Labilitat)sowie damit assoziierte
.Probleme mit dem Selbst-Konzep#fassen. Des Weiteren wurden zwei Skalen integrier
die sich direkt auf die DSM-IV-TR spezifischen diagtischen Kriterien bezieheBD$M-I1V
Unaufmerksamkeiind DSM-1V Hyperaktivitat/Impulsivitadt Die Kurzform des Fragebogens
(CAARS-S/O: S) besteht aus 26 Fragen und erfassABHS Kernsymptomatik sowie das
Selbstkonzept des Befragten, wéahrend die Screaremgjon, bestehend aus 30 Fragen, den
Schwerpunkt auf die Erfassung der DSM-IV-TR speselien diagnostischen Kriterien legt. In
den Studien, die in dieser kumulativen Dissertatiorgestellt werden, kam ausschlie3lich die
Kurzform der CAARS (26 Items) zum Einsatz. Alle S@nen der CAARS beinhalten zudem
die Skala ADHS-Index welche diejenigen 12 Fragen umfasst, die sich Handbuch
(Conners et al.,, 1999) am besten zur Diskriminatimn Patienten mit ADHS und
Kontrollprobanden geeignet haben. Deglnkonsistenz-Index* ermdglicht zudem die

Identifikation von zufalligem oder bewusst verzedem Antwortverhalten.

Die vier Subskalen der Conners-Skalen (UnaufmerksénHyperaktivitat, Impulsivitat und
Probleme mit dem Selbstkonzept) zeigten eine hatierne Konsistenz, die Alpha-
Koeffizienten fur beide Gruppen (KontrollpersonamdWPatienten) lagen zwischen 0,74 und
0,95. Die CAARS-Subskalen verfiigen uber eine diageche Sensitivitat von 61,2—78,8 %
und eine Spezifitdt von 83,4-88,0 %; die Skalerd siemnach genauer in der korrekten
Identifikation von Personen, die kein ADHS habatentifizieren jedoch erwiesenermallen
auch Patienten mit ADHS-Symptomen. Zudem gibt edabg wenige Studien, die die
Eignung der CAARS-Fragebdgen zur Differenzierungiseiven ADHS-Patienten und
anderen klinischen Gruppen welche ahnliche Symptanfeeisen, tberprift haben. Dies ist

Gegenstand des zweiten Artikels dieses Kumulus.
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2.5.3 Der Quantifiedbehavior Test (Qb-Test)

Ein Continuous Performance Test (CPT) bezeichrist f&t neuropsychologischer Testung,
welche die Fahigkeit zur selektiven Aufmerksamk@darker fur Ablenkbarkeit) und
Daueraufmerksamkeit (Marker fur Impulsivitat) einBsobanden erfasst. Ein bekannter
computerbasierterCPT im deutschsprachigen Raum bipw. die Testbatterie zur
Aufmerksamkeitsprifung (TAP bzw. KiTAP fiur KindefiKiTap; Zimmermann, Gondan, &
Fimm, 2002). Der Qb-Test kombiniert erstmals dasl GRaradigma mit einer parallelen
apparativen Messung der motorischen Aktivitat. 4sl die objektive Erfassung der drei
ADHS Kernsymptome (Hyperaktivitat, Unaufmerksamkeaiid Impulsivitat). Wahrend der
Bearbeitung eines CPT werden die Bewegungen delafden mittels Infrarot-Kamera
erfasst. Je nach Testversion werden zwei bzw. wi¢erschiedliche Stimuli (Zielreize und
Nicht-Zielreize) auf dem Bildschirm dargeboten. DReobanden sollen so schnell wie
maoglich auf den Zielreiz reagieren, bzw. eine Rieakauf den Nicht-Zielreiz unterlassen.
Sowohl Schnelligkeit als auch Genauigkeit des Amtvarhaltens werden bericksichtigt. Der
Proband tragt einen Reflektor auf der Stirn, dee dewegungen mit Hilfe einer
Infrarotkamera erfasst (Ulberstad, 2012). Es gibtsibnen fur Kinder im Alter von 6-12
Jahren (Qb-Test) und fur Jugendliche und Erwachganglter von 12-60 Jahren (Qb-Test
plus), wobei der Qb-Test plus langer dauert uncastkomplexer ist. Flr beide Testversionen
liegen alters- und geschlechtsspezifische NormenDie Auswertung umfasst 17 Parameter,

die in 12 CPT Parameter und funf Aktivitatsparamateerschieden werden.

Der Qb-Test wird als diagnostisches Verfahren fldHS vermarktet und teilweise bereits
zur Dosierung bzw. Uberpriifung der Wirksamkeit Whedikation eingesetzt (Bijlenga, 2015,
2015; Vogt et al., 2011; Wehmeier et al., 2012; Weler et al., 2011). Weiterhin fand er in
Studien zu unterschiedlichen Aspekten von ADHS \é@mung (Brocki et al., 2008;
Scholtens et al.,, 2011). Insgesamt stellt die Kamepte der apparativen Messung von
motorischer Aktivitat eine sinnvolle Erganzung imergleich zu herkdmmlichen
neuropsychologischen Verfahren dar. Die StudieFaktorstruktur und zur Validitat des Qb-
Tests (Reh, Schmidt, Lam, Schimmelmann, Hebebiared,& Christiansen, 2013) gehort zu
den ersten Studien hinsichtlich der psychometrisdiigenschaften des Tests und bildet den

dritten Artikel dieser kumulierten Disssertation.
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2.6 Verlauf

Ein substantieller Anteil der Kinder mit ADHS wimlch im Erwachsenenalter noch eine
relevante Syptomatik aufweisen. Schatzungen diégjieh schwanken zwischen einem und
zwei Dritteln der betroffenen Kinder (Gentile et,a2006). Die groRen Schwankungen
scheinen jedoch auf Unterschiede der Studien umgigén Diagnosesysteme zu beruhen
(Barkley et al.,, 2002). Auch die teils divergierendAnséatze bei der Beurteilung von
Remission tragen zu den Schwankungen in den Scigénlbei (Biederman, 2004). Aktuelle

epidemiologische Studien schatzen die Lebenszedfaéz von ADHS bei Erwachsenen auf
3-5 % (Faraone, 2004; Kessler et al., 2006). Ulser derlauf der Lebensspanne sind die
ADHS-typischen Symptome Hyperaktivitat, Impulsititatnd Unaufmerksamkeit dann

insgesamt rucklaufig (Biederman et al., 2000). Bmht-diagnostizierten, unbehandelten
Betroffenen treten im weiteren Lebensverlauf véeraldie Begleit- bzw. Folgeerkrankungen
in den Vordergrund und sind oft die Ursache fur Mietivation nach medizinischer oder

therapeutischer Behandlung.

2.7 Komorbiditat

Unter Komorbiditat versteht man ein zusatzlich bestehenden Erkrankung diagnostisch
abgrenzbares Krankheits- oder Storungsbild. Zwaidiei Kindern mit ADHS erfillen auch
die diagnostischen Kriterien mindestens einer weitgsychischen Stérung (Cormier, 2008).
Zu den haufigsten komorbiden Diagnosen im Kindesalzéahlen Stérungen des
Sozialverhaltens, Lernstorungen, affektive StérmngAutismus-Spektrum-Stérungen und
Angststérungen (Biederman, 2005; Steinhausen et 28I06). Bei den Stdrungen des
Sozialverhaltens unterscheidet das DSM-5 zwischen @ppositional Defiant Disorder
(ODD; DSM-V: 313.81), bei der sich das betroffeniadin einem nicht altersentsprechenden
Mald aufséssig und provokativ gegeniber Authoritéternalt, und der Conduct Disorder
(CD; DSM-IV: 312.8), bei der das Kind, bzw. derié dugendliche gewohnheitsmaliig die
Rechte und sozialen Normen des Umfelds missaclz#etB( Tierqualerei, Diebstahl,
korperliche und psychische Gewaltaustibung). DemuSgsbild der ODD entspricht nach
ICD-10 die Stérung des Sozialverhaltens, mit Behckung auf den familidaren Rahmen
(F91.0), wahrend die Stoérung des Sozialverhalteris appositionellem, aufséssigem
Verhalten (F91.3) der Conduct Disorder nach DSMHrspricht. Etwa 50% der von ADHS
betroffenen Kinder und Jugendlichen erfullen diatdfren fur die Diagnose einer ODD,
immerhin 20% die Kriterien fur die Diagnose eineon@uct Disorder (McBurnett, 2009).
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Von ADHS betroffene Jugendliche und Erwachsene maoelem eine erhdohte Anfalligkeit
fur Substanzmissbrauch, vorwiegend Cannabis undhlkbetreffend (Kooji et al., 2010).
Im Bereich somatischer Beschwerden fanden Instainals (2016) deutliche Zusammenhange
mit Adipositas, Asthma und Schlafstérungen sowlensichere Zusammenhange zu Zéliakie
und Migrane. In einer Meta-Analyse wurden zudemadumenhange zwischen ADHS und
Neurodermitis gefunden (Schmitt, 2013). Befunde wenminderten Intelligenzleistung von
ADHS betroffenen Kindern sind umstritten, da biglamcht klar ist, ob diese aufgrund
mangelnder kognitiver Fahigkeiten oder der Symptdm@rhohte Unaufmerksamkeit) zu
Stande kommen (Frazer, 2004).

Auch erwachsenen Patienten mit ADHS leiden haumgem komorbiden Erkrankungen,
insbesondere der antisozialen Personlichkeitssigrudorderline-Persdnlichkeitsstérung,
affektiven Stoérungen sowie Suchterkrankungen (Keau2014; Wender, 1995). Oft
verursachen die komorbiden Probleme im Erwachsdteeranen gréf3eren Leidensdruck fur
den Patienten und dessen Umfeld, als die eigeatl®BHS-Symptomatik (Kessler et al.,
2005). Erwachsene - bislang nicht diagnostizierBetroffene suchen zumeist Behandlung
aufgrund eines komorbiden Stoérungsbildes. Zudenelahsie Symptome einer ADHS denen
einiger damit assoziierter komorbider Stérungerpbskonzentrationsschwierigkeiten bei
Depression oder Impulsivitat bei Suchterkrankungeer der Borderline-PS) was dazu flhren
kann, dass die zugrundeliegende Storung nicht etkaird und nicht adaquat behandelt
werden kann. Psychische Stdrungen, die mit chrbarscdepressiven Verstimmungen,
dauerhaften Stimmungsschwankungen oder impulsivenmalten assoziiert sind, bspw. die
Borderline-Personlichkeitsstorung, werden haufig ADHS verwechselt (Kooji et al 2010).
Auch kann die Abgrenzung zu autistischen Storursggmvierig sein, wenn durch die ADHS

entstandene soziale Defizite vorliegen.

2.8 Therapie

Eine leitliniengerechte Behandlung von ADHS im Kasd und Jugendalter hat die
Verringerung der Kernsymptomatik, eine altersadégyasychosoziale Entwicklung und
Integration, die Verbesserung der Eltern-Kind-Beaigg, den Aufbau bzw. Erhalt eines
stabilen Selbstwertgefiihls, sowie die Gewahrlegpteimer begabungsentsprechenden Schul-
und Berufsausbildung zum Ziel (Arbeitsgemeinsche@HS der Kinder- und Jugendéarzte
e.V., 2014). Da eine kausale Behandlung von ADHS3. ckine Modifikation der Gene, die
fur Neurotransmitteraktivitat verantwortlich simdcht moglich ist, wird eine symptomatische
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Behandlung mittels Psychoedukation, Verhaltensgherand medikamentéser Behandlung
empfohlen. Begleitend sollten eventuell vorhandendt ADHS assoziierte - umschriebene
Entwicklungsstorungen, komorbide Stérungen undcafamilidre Probleme behandelt werden
(bspw. Uber Ergotherapie, Elterntraining, Selb&giuppen). Medikamentdse Therapie ist
primar bei einem ausgepragten Schweregrad der rgf6und krisenhafter Zuspitzung

indiziert, Verhaltenstherapie bei schwécheren Aagpngen (Van der Oord et al., 2008). Bei
ADHS im Erwachsenenalter sollte bei Bedarf zunaahmstiikamentds behandelt werden. Bei
trotz Medikation weiterbestehender Einschrankungeer pharmakologischer Nonresponse

sollte Verhaltenstherapie im Gruppenkontext erfol{fdice Guidelines, 2009).

2.8.1 Medikamenttse Behandlung

In Fallen erheblichen Leidensdrucks des Betrofferd/oder dessen Umfelds ist eine
Medikation zur Reduktion hyperkinetischer Symptonumd der Verbesserung der
Aufmerksamkeits-, Konzentrations- und Selbststeugsleistung indiziert. In schweren
Fallen wird hierbei Uberhaupt erst die Voraussegzuiir eine psychotherapeutische
Behandlung geschaffen (Leitlinie der Arbeitsgemeadt ADHS der Kinder- und
Jugendarzte e. V., 2014), zudem qilt es als bebags eine Kombinationsbehandlung aus
Psychopharmaka und Psychotherapie die Symptomatileféektivsten und nachhaltigsten
verbessert (Langosch, 2015). Laut der Leitlinie Adyeitsgemeinschaft ADHS der Kinder-
und Jugendarzte e.V. (2014) sollten bei der medekadsen Behandlung von betroffenen
Kindern in Deutschland Stimulanzien, primar Mettngpidat (bspw. ,Medikinet", ,Ritalin),
zum Einsatz kommen. Bei nicht ausreichender Wirkuoder nicht tolerablen
Nebenwirkungen wird eine Umstellung auf Amphetamifiegsdexamophetamin, D-
Amphetamin) oder Atomoxetin  (,Strattera®), einem leg#ven Noradrenalin-
Wiederaufnahmehemmer, empfohlen. Etwa 80 % der oBetren sprechen auf eine
Behandlung mit Methylphenidat oder Amphetaminen Rre Wirkung aller aufgefiihrten
Medikamente auf die Kernsymptome von ADHSwurdeahleichen Studien nachgewiesen
(Brown, 2005). Metaanalysen zeigten Effekstarkem W8 bis 1 fur Methylphenidat(-
praperate) und von 0,6 bis 0,7 fir Atomoxetin (Bam@wski, 2006). Seit September 2015 ist
zudem das Medikament Guanfacin, welches ursprimgkr Behandlung von Bluthochdruck
diente, zur Behandlung von Kindern und Jugendlicheh ADHS zugelassen, wenn eine
Behandlung mit Stimulanzien nicht in Frage komnnthtvertragen wird oder unwirksam ist.
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.Medikinet adult® und ,Strattera“ sind (berdies zuBehandlung bei ADHS im

Erwachsenenalter zugelassen.

Dennoch spricht ein substantieller Anteil der Be&wen nicht auf eine medikamentose
Therapie an, zudem werden Nebenwirkungen wie z.SBhlafstérungen, Kopf- und

Bauchschmerzen und Appetitmangel berichtet. Im Alss an die Wirkzeit kann zudem ein
.,febound” auftreten, eine ausgepragte SteigerungAdsgangssymptomatik. Abschliel3end
ist zu sagen, dass die Familien betroffener Kindeer medikamentésen Therapie der
Symptomatik oft ablehnend gegentberstehen, weswdigeBntwicklung und Verbesserung

nicht-pharmakologischer Behandlungsalternativerntigast.

2.8.2 Psychotherapeutische Behandlung

,verhaltenstherapie ist eine spezielle Form dercRstherapie, die sich bei der Behandlung
von AD(H)S als besonders wirksam erwiesen hat. deser Therapie wird angenommen,
dass jedes Verhalten erlernt worden ist und deshath wieder "verlernt" werden kann. Eine
psychische Storung (wie ADHS) bildet sich demnadteu anderem aus, weil das Kind
unangepasste Verhaltensweisen erlernt haatith&Schlottke, 2000

Die verhaltenstherapeutische Behandlung von Kindaih ADHS legt den Schwerpunkt

darauf, bereits bestehende funktionale Verhalteis@nezu verstarken, bei gleichzeitiger
Loschung dysfunktionaler Verhaltensweisen. Zudemder@ Impulssteuerung, Planverhalten
und Selbstreflektion des Kindes trainiert. Weitarlsind Eltern- und Lehrertrainings

unverzichtbarer Bestandteil verhaltenstherapewischProgramme, diese umfassen
Psychoedukation und vermitteln geeignete Hilfen Aufbau von verlasslichen Regeln und
sicheren Strukturen (z. B. Verstarker- und Punldiesye). Die Wirksamkeit

verhaltenstherapeutischer Verfahren isMata-Analysen belegt worden (Daley et al., 2014;
Fabiano et al., 2009).

Die Therapie von Erwachsenen mit ADHS zielt priraéif eine verbesserte Strukturierung
des Alltags, den Abbau von Prokrastination und derwerb von Strategien zur
Emotionsregulation ab. Zusatzlich zu Psychoedukabingl. Stérung und Medikation sowie
Coaching und klassischer verhaltenstherapeutischechniken (Verhaltensanalysen),
kommen hier auch Elemente dealektisch-Behavioralen Therapie ,DBT* (Linehar99b),
beispielsweiseAchtsamkeitsiibungen, zum Einsatz. Die Therapieelindberwiegend im

Gruppensetting statt (Hesslinger, Philippsen & Rich2004).
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Beim  Neurofeedback  (EEG-Biofeedback) werden in  BEsht analysierte
elektroenzephalografische Wellen ermittelt und aisiert, woraus Ruckschlisse auf den
Aufmerksamkeits- und Bewusstseinszustand des Pdebagezogen werden konnen. Die
eigenen Hirnstrommuster werden dem Probanden inz&ithzurickgemeldet, was dem
Probanden ermdglichen soll eine bessere Selbsatsgulanzutrainieren. Die Wirkung wurde
bislang in zwei Meta-Analysen bestatigt (Arns et2009; Lofthouse et al., 2012). In einer
laufenden Therapiestudie am Fachbereich Psychottagi®hilipps Universitat Marburg wird
derzeit die Anwendbarkeit und Effektivitat von Nefgedback bei Grundschilern in einem
ambulanten ,natirlichen* Setting untersucht. Ukieee Zeitraum von bis zu einem Jahr nach
Therapieende  wird das Neurofeedback mit dem  venhstherapeutischen
Selbstmanagementtraining nach Lauth und Schlottkeglichen (Details zur Studie:
Christiansen, Reh, Schmidt & Rief, 2014).

Da sowohl medikamentdse, als auch psychotherapkatiBehandlungsansatze der ADHS
ein hohes Mal3 an Spezifitdt im Vergleich zu anderanch haufig komorbiden - Stérungen
aufweisen und vor Allem nicht-diagnostizierte, ecivsene Patienten eine Behandlung haufig
erst in Folge komorbider Stérungen aufsuchen siedAeiforderungen an psychometrsiche
Verfahren zur Erfassung vielfaltig. Neben Reliahtli Validitat, Okonomie und einfacher
Anwendbarkeit des Instruments, sind eine moglichsthe Differenzierungsfahigkeit
gegenuber ahnlichen psychischen Stérungen/Symptcsoene eine Stabilitdt gegeniber
subjektiven, z. B. durch kulturelle Unterschiedéibgten, Verzerrungen wichtige Anspriiche

an ein Verfahren zur Erfassung von ADHS.
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3 Zielsetzungen der Dissertation

3.1.1 Zielsetzungen Studie 1

Kulturelle Variation kann sowohl die Reliabilitdsaauch Validitdt von Fragebogenverfahren
beeintrachtigen. Besonders problematisch ist dresHinsicht auf die Diagnostik bei
internationalen Multi-Center Studien zur einheftkn Erfassung psychopathologischer
Symptome. Der erste Artikel beschaftigt sich mitndEinfluf3 kultureller Variation auf die
Erhebung von ADHS-Symptomen mittels der Connersr8g&bodgen. Ist die deutsche
Ubersetzung dieses Instruments zur Diagnostik voDeutschland lebenden Kindern mit

turkischem Migrationshintergrund geeignet? Zur Beantung diese Frage wird

a) die im Originalfragebogen postulierte Faktorendinukan einer Stichprobe von Kindern
mit ttrkischem Migrationshintergrund tGberpruft.

b) der mdogliche EinfluR von elterlicher Akkulturaticsuf die Beurteilung von ADHS-

Symptomen betrachtet.

c) abschlieRend im Sinne der Validitatsprifung die rglmstimmung zwischen
Selbstbeurteilungen der Kinder - sowie deren Eltgreh Lehrern — analysiert.

3.1.2 Zielsetzungen Studie 2

ADHS, eine Entwicklungsstorung mit Beginn in dem#lheit, persistiert oftmals bis in das
Erwachsenenalter hinein. Eine zuverldssige Diagnesel dann, sowohl durch die
Uberlappung der Kernsymptomatik (Aufmerksamkeitbpgme, Hyperaktivitat und
Impulsivitat) mit Symptomen anderer psychischer r@tgen, als auch durch die
typischerweise hohen Komorbiditatsraten der StdrimgErwachsenenalter, welche die
darunter liegende Symptomatik oft Gberdecken, evedh Die Befundlage bezuglich der
Diskriminierungsfahigkeit gangiger psychometrisciiestverfahren ist bislang uneinheitlich.
Der zweite Artikel dieser Dissertation tUberpridgstalb die Eignung der deutschen Version
der Conners Adult ADHD Rating Scales (CAARS) zuff®enzierung von Patienten mit
ADHS und Patienten mit Diagnosen von Erkrankungdie mit einem Mangel an
Impulskonrolle assoziiert sind sowie einer Kongalippe. Zur Beantwortung diese Frage

wird gepruft
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a) ob und inwiefern sich die verschiedenen GruppenH&Dpathologisches Kaufverhalten,
problematisches Spielverhalten, extreme Adipositag eine Kontrollgruppe) tUber die
spezifischen Symptome hinweg ahnein.

b) welche Skalen zur bestmdglichen Differenzierung geeignetsten sind. Auf dieser
Grundlage wird dann geschatzt, ob der Proband vbBi®&\ betroffen ist oder nicht
(Sensitivitdt und Spezifitaitsparameter).

c) wie prazise die Zuordnung der Probanden auf BagidNdrmen und Ausschlusskriterien

des Manuals mdglich ist.

3.1.3 Zielsetzungen Studie 3

Den Goldstandard bei der Diagnostik von ADHS unifdss Erfassung und Auswertung von
Informationen unterschiedlicher Quellen (Selbstd tfremdbeurteilung) und Modalitaten
(Fragebdgen, klinische Interviews, Verhaltensbebtaw). Weiterhin  gelten
neuropsychologische Testverfahren, aufgrund ihmdreh Objektivitat, als unverzichtbarer
Bestandteil  jeder  ernstzunehmenden diagnostischeneurtdlung. Gangigen
neuropsychologischen Testverfahren fehlt bislang diusreichende Spezifitdt zur
Differenzierung zwischen ADHS und anderen Klinisth&torungsbildern, ggf. auch
deswegen, weil die Erfassung von Hyperaktivitahem Kernsymptom von ADHS, in
neuropsychologischen Tests nicht berticksichtigtwhus diesem Grund kombiniert der QB-
Test gangige CPT-Mal3e mit der BewegungsmessundPadmnden wahrend der Testung.
Bislang fehlen jedoch Befunde bezuglich Faktorems$tr und Validitat des Verfahrens. Es
ist weiterhin unklar, wie die Qb-Test Variablen emiander in Verbindung stehen und ob sie
tatsachlich ADHS-Symptome erfassen. Um die Fragespezifischen Eignung des QB-Tests
zur Diagnostik von ADHS zu beantworten wird gepruft

a) ob die 17 Einzelvariablen des Qb-Tests auf Faktarebzusammenfasst werden
kénnenund die sich ergebenden Faktoren inhaltlithden Kernsymptomen der ADHS

Ubereinstimmen.

b) wie hoch die Ubereinstimmung des Qb-Tests mit ard@sychometrischen Verfahren
zur Erfassung von ADHS Kernsymptomen ist.

c) wie inhaltlich homogen die ermittelten Faktorentdme Konsistenz), wie hoch die
Ubereinstimmungen zu ahnlichen Konstrukten (konewrtg Validitat) und wie niedrig die

Ubereinstimmungen zu unterschiedlichen Konstruktiarergente Validitat) sind.
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3.2.1 Methoden Studie 1

Mittels einer konfirmatorischen Faktorenanalyse ACRvurde die Faktorenstruktur einer
Stichprobe von in Deutschland lebenden Kinderntirkischem Migrationshintergrund mit
der postulierten Faktorenstruktur der Originalvemsder Conners-3 Fragebdgen verglichen.
Die CFA wurde mit 238 Fragebdgen zur Selbsteingcimdf, sowiel94 Eltern- und 204
Lehrerfrageb6gen durchgefuhrt und ordnet insgegiinitems (42 beim Lehrerfragebogen)
vier Symptomskalen zu, wobei Korrelationen zwiscten Faktoren zugelassen wurden. Die
Unweighted Least Square (ULS) Methode, welche dieingsten Voraussetzungen an
Verteilung und Skalierungseigenschaften der Vasiabstellt, wurde verwendet, um den
Modellfit zu schéatzen. Folgende Indizes wurden ZzBeurteilung des Modellfits
herangezogen: Root Mean Square Residual (RMR), &assdof Fit Index (GFI), Adjusted
Goodness of Fit Index (AGFI), Normed-Fit Index (INkind Parsimony Normed-Fit Index
(PNFI). AnschlieBend wurden Validitdtsanalysen Bafsis des Multi-Trait-Multi-Method
(MTMM) Ansatzes durchgefuhrt, wobei Indikatoren degeichen Konstrukts, mit
unterschiedlichen Methoden erhoben, hoch korrelierdMonotrait-Heteromethod
Korrelation> konvergente Validitat) und unterschiedliche Koulste mit unterschiedlichen
Methoden erhoben, niedrig korrelieren (Heterotkieteromethod Korrelatior> divergente
Validitat) sollten. Die Korrelation identischer 3&a lber verschiedene Rating-Modalitaten
(Selbst, Eltern, und Lehrer) hinweg dienten hiedigilndikatoren konvergenter Validitat, die
Korrelation unterschiedlicher Skalen Uber die Ratihodalitaten als Indikatoren divergenter
Validitat. Die Einflisse von Alter, Geschlecht udem Akkulturationsgrad der Eltern auf die
berichtete ADHS-Symptomatik wurde abschliel3endHtiife einer MANCOVA untersucht.

3.2.2 Methoden Studie 2

Zunachst wurden die Mittelwerte der CAARS-Skalenur@assung) Uber alle Gruppen
(n=1429) hinweg mittels MANCOVA miteinander verdien, wobei Alter und Geschlecht
als Kovariaten in die Analyse eingingen. Signifitatnterschiede wurden mit ANOVAS
und T-Tests (unter Verwendung der Bonferroni-Kotuekfiir mehrfacheTestung) weiter
ausgewertet. Mittels einer Diskriminanzanalyse wardnschlie3end schrittweise die Skalen
extrahiert, die sich zur Vorhersage einer ADHS-D@gge basierend auf den Werten der
CAARS-Skalen am besten eigneten. Auf GrundlageediAsalyse wurden Sensitivitats- und
Spezifitatsparameter berechnet. Basierend auf degalben des Manuals wurde dann der
Inkonsistenz-Index firjeden der 1429 Datensatzeedmeret und anschlieRend diejenigen
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Probanden von der weiteren Auswertung ausgeschipsderen Antwortverhalten laut
Manual als ,zuféllig” oder ,bewusst verzerrend” gastuft wurde. Fir die verbleibenden
1234 Datensatze wurden wiederum Sensitivitats-$ekifitdtsparameter berechnet, diesmal
basierend auf den Werten der deutschen Normstibbptes CAARS.

3.2.3 Methoden Studie 3

Die Faktorstruktur des Qb-Tests wurde unter Verweugdexplorativer Faktorenanalysen
(EFA) an einer Stichprobe von 828 Kindern untersucBAur Anwendung kamen
Hauptachsenanalysen mit obliquen Rotationen. Zwstashurden die Faktorladungen der
einzelnen Variablen berechnet und anschlielRend \theablen in eine zweite EFA
eingeschlossen, wenn sie sowohl eine Faktorladuid® auf mindestens einem der Faktoren
als auch eine konzeptuelle Ubereinstimmung mit @etsprechenden Faktor aufwiesen. Die
Entscheidung der Anzahl der zu extrahierenden Faktdasierte auf dem Kriterium des
Eigenwerts grof3er 1 und dem Scree-Plot. Zudem myeder extrahierte Faktor aul3erdem
substantielle Ladungen (> .30) von mehr als einatidble erhalten. Die interne Konsistenz
der Faktoren wurde Uber Cronbachs Alpha berecMitiels MANOVA wurde anschliel3end
der Einfluss von Alter (6-12) und Geschlecht awg Berichteten Faktoren untersucht. Mit
einer separaten Stichprobe von 102 Kindern wurda @af Basis des MTMM-Ansatzes die
konvergente und divergente Validitdt der Qb-Teditéi@n Uberpruft. Hierbei wurden
Korrelationen zwischen Qb-Test-Faktoren, einem aveit neuropsychologischen
Aufmerksamkeitstest fur Kinder (KiTap; ZimmermanGondan, &Fimm, 2002), dem

Conners Eltern- und Lehrerurteil und dem Hawik-18s@mtwert berechnet und interpretiert.
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4 Zusammenfassung der Studien und Ergebnisse

4.1  Assessment of ADHD symptoms and the Issue oful@ral Variation:
AreConners’edRating Scales Applicable to Children and Parents Wh Migration

Background?

Schmidt, M., Reh, V., Hirsch, O., Rief, W., & Christiansen, (2013). Assessment of
ADHD symptoms and the Issue of Cultural Variatidme Connerdd Rating Scales

Applicable to Children and Parents With MigratioadRgroundJournal of Attention

Disorders.DOI: 10.1177/1087054713493319 (IF 2.447).

Theoretischer Hintergrund: Die Pravalenz von ADHS bei Kindern in Deutschlarmdrégt

5.1%, bei Kindern von Familien mit Migrationshirgeund lediglich 3.1% (Schlack et al.,
2007). Dies konnte auf kulturelle Unterschiede spigisweise im Hilfesuch-Verhalten oder
eine erhohten Toleranz von ADHS-Symptomen zurlickméin sein oder auch an einer
Inkompatibilitdt der in Deutschland verwendeten wwluierten diagnostischen Verfahren
liegen. Verzerrungen durch Einflisse kulturellerrig@on konnten dazu fihren, dass
diagnostische Algorithmen und Cut-Offs fir MenschahMigrationshintergrund ungeeignet
sind (Canino & Alegria, 2008). Beispielsweise batén laut Huss et al. (2008) in
Deutschland lebende Familien mit Migrationshintargt weniger ADHS-Diagnosen, jedoch
mehr ADHS-Symptome. In diesem Zusammenhang salliersucht werden, ob die Conners-
3 Fragebbdgen zur ADHS-Diagnostik bei in Deutschlégtienden Kindern mit tirkischem

Migrationshintergrund geeignet sind.

Methode: Mit Hilfe einer konfirmatorischen Faktorenanalys€FA) wurde zuné&chst
Uberpruft, ob sich die - in der Originalversion @amners-3 postulierte - Faktorenstruktur mit
den vorliegenden Daten von in Deutschland lebend€ndern mit tlrkischem
Migrationshintergrund replizieren lassen wirde. @8-3 Selbst-, Eltern- und Lehrerurteile
von 243 Kindern, im Alter von 6-16 Jahren (32.5 %ingen) mit turkischem
Migrationshintergrund wurden untersucht. Fiur Sellfat = 238), Eltern- (n = 194) und
Lehrerurteile (n = 204) wurde jeweils eine CFA lofrget, wobei Korrelationen zwischen den
Faktoren zugelassen wurden, da diese in der Ohgirson ebenfalls bedeutsame
Korrelationen aufwiesen (Conners, 2008). Die 44zElitems (42 in der Lehrerbeurteilung)
wurden den Skalen Unaufmerksamkeit (INA), Hyperatdt / Impulsivitat (H/I),
Oppositional Deviant Disorder (ODD) und Conduct @ger (CD) zugeordnet. Zur
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Schatzung des Modell-fits kam die unweighted lsgstares (ULS) Methode zum Einsatz und
die Gite des Modells wurde anhand von funf Fitiadibewertet. In einem zweiten Schritt
wurden konvergente und divergente Validitdt derersthiedlichen Rating-Modalitaten
(Selbst, Eltern, Lehrer) mittels MTMM berechnet.l&tat wurde eine Messwiederholungs-
MANCOVA Uber die verschiedenen Informationsquel({&elbst, Eltern, Lehrer) berechnet,
wobei Geschlecht, Alter und Akkulturationsniveua &dtern als Kovariaten in die Analyse
einbezogen wurden. Das Akkulturationsniveau degrgltvar zuvor mittels des Acculturation

Assessment Scale Index nach Glinay & Haag (1990jteltmavorden.

Ergebnisse: Die vier Faktoren der Conners-3 konnten mittels CRiber alle
Bewertungsmodalitaten hinweg bestatigt werden. sselff-it Indices: RMR = .036; GFI =
.944; AGFI = .938; NFI = .911; PNFI = .863), Elte(fit Indices: RMR = .028; GFI = .963;
AGFI = .959; NFI = .950; PNFI = .900), und Lehreailr (Fit Indices: RMR = .033; GFI =
.973; AGFI = .970; NFI = .968; PNFI = .914) zeigtgante Ubereinstimmungen mit der
postulierten Faktorenstruktur des Originals, watlieiinterne Konsistenz im akzeptablen bis
guten Bereich (.72 & < .87) lag. In der MTMM zeigten sich hohe Monatideteromethod
Korrelationen im Bereich Unaufmerksamkeit (.50 x r58), mittlere bis hohe im Bereich
Hyperaktivitat / Impulsivitat (.37 > r <.51), miglle Korrelationen im Bereich ODD (.29 > r
<.41) und kleine bis mittlere im Bereich CD (.25r> .31). Bis auf eine Ausnahme
korrelierten die ADHS Symptom-Skalen H/I und INA diballe Bewertungsmodalitaten
hinweg mit sich selbst am héchsten, was ein Hindigi®ine gute konvergente Validitat ist.
Wie zu erwarten waren die Heterotrait- Monomethaar&lationen hoch (bis zu r =.78), dies
entspricht den hohen Interkorrelationen der Faktoneder Originalversion der Conners-3.
Das Akkulturationsniveau der Eltern hatte keinedehgenden Einflul3 auf das Selbst-, Eltern-
oder Lehrerurteil (Wilks’s Lambda = .96&(145.000) = 1.36p = .249,n2 = .036). Des
Weiteren zeigten sich keine signifikanten Untersedkiin der Beurteilung zwischen den drei

Beurteilungsmodalitaten, wenn das Alter der Kinstatistisch kontrolliert wurde.

Diskussion: Die Faktorstruktur der Originalversion der Conn&rkeonnte in der von uns
untersuchten Stichprobe von in Deutschland lebend€éindern mit tlrkischem

Migrationshintergrund erfolgreich repliziert werdenDie Analyse der einzelnen
Symptomskalen zeigte, dass a) aufgrund von hohenrelationen zwischen den
Informationsquellen (Selbst-, Eltern-, Lehreruitelile konvergente Validitat fr die Conners-
3 Fragebdgen gegeben ist, und b) dass die untediichien Informationsquellen sich nicht

malf3geblich in der Einschatzung der Symptomstarkerscheiden. Weiterhin zeigten sich die
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Conners Skalen durch das Ausmaf} an AkkulturatiorEttern unbeeinflusst. Die Conners-3
Skalen kénnen demnach zur ADHS Diagnostik von inutBehland lebenden Kindern mit

turkischem Migrationshintergrund eingesetzt werden.

4.2  Adult attention-deficit/hyperactivity disorder and the dilemma of differential
diagnosis. Are the CAARS Rating Scales capable ofistinguishing between

ADHD and other psychiatric conditions displaying smilar symptoms?

Schmidt, M., Mlller-Reh, V., Muller, A.,Meyer, C., Rumpf, H.;XChristiansen, H.. Adult
attention-deficit/hyperactivity disorder and thdedima of differential diagnosis. Are the
CAARS Rating Scales capable of distinguishing betwADHD and other psychiatric
conditions displaying similar symptoms?
Theoretischer Hintergrund:Die Aufmerksamkeitsdefizit-/Hyperaktivitatsstoruf@DHS)
ist eine lebenslang persisitierende Storung, digmétksamkeit, Impulskontrolle und
motorische Kontrolle beeintrachtigt. Obwohl zaldhes Studien zur Diagnostik von ADHS
Uber verschiedene Altersgruppen hinweg existienarden Patienten-Gruppen, die ADHS-
ahnliche Beeintrachtigungen aufweisen,selten beitickgt. Ziel der vorliegenden Studie ist
es zu uberprifen, ob die Conners ADHS-Rating-Sk&B®RARS) in der Lage sind, ADHS
von anderen Erkrankungen, die mit mangelnder Inkouigolle assoziiert sind, zuverlassig

zu differenzieren.

Methode:Die Selbstbeurteilung (Kurzfassung) der CAARS-Flaggen von insgesamt 1429
Probanden wurde ausgewertet (ADHD: n = 123, Obesity 135, Pathologisches Kaufen: n
= 62, Problem Gambling: n = 517, Healthy Controls: 592). Ein Teil der Probanden der
ADHS- und Kontrollgruppen wurde im Internet rekeuti Zunachst wurden mit Hilfe einer
MANCOVA Mittelwertsunterschiede Uber alle GruppemduSkalen berechnet, wobei Alter
und Geschlecht der Probanden als Kovariaten in Aliwalyse einbezogen wurden.
Anschlieend wurde mittels einer Diskriminanzanaly§berpruft, welche Skalen eine
bestmogliche Differenzierung zwischen der ADHS-Gueipund allen anderen Gruppen
ermdglichen, sowie Spezifitats- und Sensitivitatapseter errechnet. AbschlielRend wurden
anhand der Regeln des CAARS-Manuals diejenigendpadn aus der Stichprobe entfernt,
die ein ,inkonsistentes® Antwortverhalten gezeigatten und auf Basis der CAARS-

Normtabellen wieder Spezifitats- und Sensitivitatsyneter berechnet.
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Ergebnisse:Patienten mit ADHS erzielten Uber alle Skalen higpwegnifikant hohere Werte
als die Kontrollgruppe oder die anderen Patientgmgen (bis d = 2,06). Die Effektgrof3en
sind durchgehend hoch, lediglich der Vergleich det Gruppe adipdser Patienten auf der
SkalaProbleme mit dem Selbst-Konzegsultiert in einem mittleren Unterschied (d =2),5
Je alter der Proband, desto weniger Symptome weiten alle Skalen hinweg berichtet;
weibliche Probanden erreichen eine starkere Auspigiguf der Skal@robleme mit dem
Selbst-Konzept, unabhéangig von ihrer Gruppenmitgliedschaft. Im Rahm der
Diskriminanzanalyse wurde die Skalapulsivitat/Emotionale Labilitataufgrund ihres
unzureichenden F-Wertes nicht berucksichtigt. Derbiilebenen Skalen wurden unter
Bertcksichtigung ihres Beitrags zur Diskrimanzfuokt in der folgenden Reihenfolge
ausgewertet: ADHS-Index Probleme mit dem Selbst-Konzepinaufmerksamkeitund
Hyperaktivitat Der Eigenwert (.312) und die kanonische Korrelaii4.88) der resultierenden
Diskriminanzfunktion ermdglichen eine gute Gruppenhung zwischen Patienten mit ADHS
und den anderen Gruppen, was in guten Pradiktitersi@ensitivitat 80%, Spezifitat 85%)
resultiert. Die Vorhersage der Gruppenmitgliedschattels der SkalsADHS-Indexanhand
der Normwerte der deutschen CAARS-Adaption (Clarsgen et al., 2014) resultiert in einer
Sensitiviat von 89% (nicht beeinflusst durch Besdicktigung dednkonsistenz-Indgxund
einer Spezifitdt von 68% (73% bei Anpassung an ld&onsistenz-Indgxwenn der Cut-off
bei einer Standadabweichung tGber dem Mittelwerebagy wird. Beim Vergleich der Werte
der Teilnehmer mit den héchsten 2% der Normgrupp2 £D) steigt die Spezifitat auf 84%
(87%, wenn angepasst), wahrend die Sensitivitat 76% sinkt (78% bei Anpassung).
DiskussionEs zeigte sich, dass Probanden der Gruppe mit AR Sllen funf Skalen der
CAARS deutlich hohere Werte erzielten, als Mitgéedller anderen Gruppen. Dies deutet
darauf hin, dass die CAARS Symptomcluster, welchehbhem Malz mit typischen
Problemen von Menschen mit ADHS assoziiert sindildét, nicht nur unspezifische
unaufmerksame, hyperaktive und impulsive Verhaltensen. Die CAARS Self-Rating-
Skala differenziert zudem erfolgreich zwischen ADHMS8d anderen Stbérungen, die mit
Problemen mit Impulskontrolle assoziiert sind. \&tlem die Skala ADHD-Index, bestehend

aus 12 Items, scheint diesbeziglich ein effektives 6konomisches Werkzeug zu sein.

4.3 Behavioral Assessment of Core ADHD Symptoms usinge QbTest
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Reh V.,Schmidt M., Lam L., Schimmelmann B. G., Hebebrand J., Rief & Christiansen,
H. (2015). Behavioral Assessment of Core ADHD Syon using the QbTesfournal of
Attention Disorderd/ol 19, Issue 12, pp. 1034 - 1045

Theoretischer Hintergrund: Eine zuverlassige Diagnostik von ADHS umfasst die$sung
und Auswertung von Informationen unterschiedlicQeellen (Selbst- und Fremdbeurteilung)
und Modalitaten (Fragebogen, klinische IntervieWsrhaltensbeobachtung). Aufgrund der
hohen Subjektivitdt dieser Einschéatzungen sind &eungen sowie der Einfluss von
Geschlecht, Ethnie und soziobkonomischem Statudiaidrhobenen Daten als problematisch
zu bewerten (Bussing et al., 2008; Edwards et 2007). Aus diesem Grund gelten
neuropsychologische Testverfahren, aufgrund ihmdreh Objektivitat, als unverzichtbarer
Bestandteil  jeder  ernstzunehmenden diagnostischeneurtd@lung. Géngigen
neuropsychologischen Testverfahren fehlt bislang diusreichende Spezifitdt zur
Differenzierung zwischen ADHS und anderen klinistch&térungsbildern, ggf. auch
deswegen, weil die Erfassung von Hyperaktivitahem Kernsymptom von ADHS, in
neuropsychologischen Tests nicht bertcksichtigtl whus diesem Grund kombiniert der QB-
Test gangige CPT-Mal3e mit einer MTS-basierten abjek Erfassung der motorischen
Unruhe zur Erfassung aller drei Kernsymptome detHSD Ziel der Studie ist eine Analyse
der Faktorenstruktur des Verfahrens. Es ist waitedmklar, wie die 17 Qb-Test Variablen
miteinander in Verbindung stehen und ob sie tatg#chADHS-Symptome erfassen,
weswegen konvergente und divergente Validitatsmaf3&/ergleich zu Fragebogenmalien

sowie anderen neuropsychologischen Aufmerksamé&sttserfasst werden sollen.

Methode: Mit den Qb-Test Daten von 828 mit ADHS diagnostitae Kindern im Alter von
6-11 Jahren (Mittleres Alter: 8.5 Jahre; 71 % Jupgevurden zunéchst explorative
Faktorenanalysen mit obliquer Rotation durchgefiiihe MANOVA wurde anschlie3end
berechnet, um mdogliche Einflisse von Alter und GlEsht auf die Faktorwerte zu
Uberprufen. Eine separate Stichprobe bestehendGusiit ADHS diagnostizierten Kindern
im Alter von 6-12 Jahren (Mittleres Alter: 9 Jahv&, % Jungen) wurde Validitdtsanalysen
auf Basis der MTMM Methode unterzogen. Konvergamd divergente Validitat des QB-
Tests wurde anhand der Korrelationen mit Connetesriizl und Lehrerfragebdgen (Conners,
2008), mit der KiTap (Zimmermann, Gondan, &FimmQ2Ppund dem Gesamt WISC-IV 1Q
(Petermann & Wechsler, 2011; Sattler, 1992) bereichn

Ergebnisse: Im Rahmen der explorativen Hauptachsenanalyse wuadé Grundlage des
Eigenwert-Kiteriums (Eigenwerte: Faktor 1 = 5.4@ktor 2 = 1.59; Faktor 3 = 1.33) und
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Scree Tests drei Faktoren extrahiert. Diese enklatsammen 76 % der Gesamtvarianz des
Datensatzes, wobei der erste Faktor 49.13 % deart®earianz aufklart. Die den Faktor
bildenden finf Komponenten (Zeit-aktiv, Distanz, adéHe, Mikrobewegungen,
Bewegungssimplizitat) sind mit motorischer Aktivit@issoziiert (Teicher et al., 1996). Der
zweite extrahierte Faktor erklart 14.43 % der Gedsananz und besteht aus drei
Komponenten (Auslassfehler, RT, RT Varianz), diehsdem Bereich Unaufmerksamkeit
zuordnen lassen (Nichols & Waschbusch, 2004; Uebal., 2010). Der dritte Faktor erklarte
12.11 % der Gesamtvarianz und besteht aus drei Koemen (Impulsfehler,
Mehrfachantworten, Zufall), die mit behavioralerpatsivitat in Verbindung stehen (Slaats-
Willemse, Swaab-Barneveld, de Sonneville, van deuleh, & Buitelaar, 2003). In Folge
wurden die drei extrahierten Faktoren gemal} der BiXdrnsymptomeHyperaktivitat
Unaufmerksamkeitind Impulsivitat genannt. Die MANOVA ergab fir die drei Faktoren
einen signifikanten Haupteffekt fir Geschlecht (&iLambda = .95; F(5,814) = 14.45; p =
.001; partiellesn2 = .51) und Alter (Wilks Lambda = .63; F(15,2248)26.93; p = .001;
partiellesn2 = .14). Hinweise fir die konvergente Validitdtsd¥erfahrens sind a) die
signifikante Korrelation zwischen dem Qb-Test Faktlyperaktivitatund dem Lehrerurteil
fur hyperaktives Verhalten im Conners Frageboger (R7**; p < .01), b) die negative
Korrelation zwischen dem Qb-Test Fakborpulsivitatund den Reaktionszeiten der KiTAP (r
= -42*% p < .05 und c) die negative Korrelatioowigchen dem Qb-Test Faktor
Unaufmerksamkeitund dem 1Q-Wert (r = -.27%* p < .05). Keine sigkénten
Zusammenhange gab es zwischen den Qb-Test Fakiockrdem Conners Elternurteil zu
hyperaktivem, unaufmerksamen oder impulsivem VéehalAuf die divergente Validitat des
Verfahrens deuten fehlende Zusammenhange zwisaeiQO-Test FaktoreHyperaktivitat
und Impulsivitat mit dem 1Q der Probanden sowie fehlende Zusamnmgghaller Qb-Test
Faktoren mit der SkalBeziehung zu Gleichaltrigen der Eltern- und Lehrerbeurteilung der

Conners-Fragebdgen.

Diskussion: Die drei Faktoren erklaren mit 76 % einen subsédieti Anteil der Varianz in

den Daten und stimmen konzeptuell mit Studien zdonmsxher Unruhe (Halperin et al.,
1992; Teicher et al.,, 1996), Unaufmerksamkeit (Wish& Waschbusch, 2004), und
impulsivem Verhalten (Egeland & Kovalik-Gran, 201@810b; McGee et al., 2000; Willcutt
et al., 2005) Uberein. Die Ergebnisse zur konvargewaliditat sind jedoch unheinheitlich.
Lediglich der Hyperaktivitatsfaktor wies signifiken Korrelationen zum Lehrerurteil
hyperaktiven Verhaltens auf, die beiden Faktddaeaufmerksamkeiind Impulsivitatzeigten

wenig Ubereinstimmung mit Fragebogenwerten. Positivwerten sind die gefundenen
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Erkentnisse bezlglich der Konstruktvaliditdt des -TQH#ts, welcher als einziges
neuropsychologisches Verfahren die motorische Atitivdes Probanden zu erfassen in der
Lage ist und somit bei der Diagnose von ADHS zukgrdine wichtige Rolle spielen kénnte.
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5 Diskussion

Ziel dervorliegenden Dissertation ist eine Verbassg der Diagnostik von ADHS im
Kindes- und Erwachsenenalter. Alle Untersuchungen psychometrischen Verfahren
verwendeten sehr grofR3e Stichproben (jeweils melmeneerte Probanden), was die Qualitat
der Arbeit positiv beeinflut. Zudem gab es inndishadler Datensétze keinen substantiellen
Anteil fehlender, bzw. systematisch verzerrter \Wesb dal’ vereinzelt auftretende Missings

mit Hilfe einfacher Alghoritmen ersetzt werden ktem

5.1.1 Diskussion Studie 1

Die an einer Stichprobe von in Deutschland lebend€imdern mit tlrkischem
Migrationshintergrund Uberprifte Faktorenstrukttimete mit der in der Originalversion
postulierten Struktur tiberein. Die Ubereinstimmutey Faktorenstruktur konnte zudem an
einer deutschen Normstichprobe belegt werden (Hia&sbine, 2012; Lidzba et al., 2013),
im Gegensatz zur Vorgangerversion — den ConnerfidR&@cales (CRS) — die teilweise
gravierende Unterschiede zur Faktorenstruktur degi@lversion aufwiesen (Huss et al.,
2001; Huss et al., 2002). Die Skalen der Connesst&inen robust gegenuber moglichen
Verzerrungen durch kulturelle Variation und somiulture fair zu sein. Die Reliabilitat
sowie konvergente und divergente Validitat der ltessenden Skalen sind angemessen.
Effekte durch das Akkulturationsniveau der Eltemmdszwar vorhanden, sie sind aber klein
und ihre Auswirkungen auf die Ergebnisse nicht béxbem, somit ist keine Anpassung der
Conners-3 Skalen fir diese Subgruppe erfordedidgesamt sprechen die Ergebnisse dafir,
dass die Conners-3 Skalen auch fur in Deutschlaimenide Kinder mit tirkischem
Migrationshintergrund zur ADHS Diagnostik eingeseterden kdnnen. Die gute faktorielle
Validitat der Conners-3 Skalen ist zudem auch fé@rFrschung im Bereich ADHS relevant,
beispielsweise in Hinblick auf internationale Serdi bei denen valide, reliable

Messverfahren mit kulturunabhéngiger Faktorstrukine zentrale Bedeutung haben.

5.1.2 Diskussion Studie 2

Die Kurzfassung der CAARS-Fragebdgen differenzagrjemessen gut zwischen Patienten
mit ADHS oder anderen Stérungen, die mit mangelhag@ulskontrolle assoziiert sind. Uber

alle Skalen und Gruppen hinweg sind die Mittelwanterschiede konstant hoch.
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Sensitivitats- und Spezifitatsparameter sind angser® unabhangig davon, ob die
Klassifizierung der Gruppenzugehorigkeit auf Basdisr Diskriminanzanalyse oder der
Normtabellen der deutschen Version des CAARS-Manwafolgt. Besonders die Skala
ADHS-Index die aus zwolf Items besteht und bei der Verwegdafier drei CAARS-
Versionen (Langform-, Kurzform- oder Screening-\¥@n$ berechnet werden kann, hat eine
starke Vorhersagekraft. Die Genauigkeit der Vorhges- nur auf Basis dieser Skala - ist am
hochsten (82,5%), wenn als Cut-off ein Wert zwean8ardabweichungen tber dem
Mittelwert gewahlt wird (98. Perzentil). Die Hetgenitat der Items, die die Vielfalt der
ADHS-Kernsymptomatik abbilden, scheint die Starks ADHD-Indexzu sein, da sie auch
bei Uberlappung mit vereinzelten Symptomen andpsgchiatrischer Stérungen insgesamt
robust gegentber Verzerrungen bleibt. Dies istvegle da VanVorhees et al. (2011)
Probleme bei der Differenzierungsfahigkeit der CAARN Bereich Angststérungen und
affektive Stérungen feststellten. Der deutlichsteéddschied zwischen der Gruppe mit ADHS
und allen anderen Gruppen wurde fur die SRateaufmerksamkeit / Gedéachtnisprobleme
beobachtet. Dies war zu erwarten, da Unaufmerksamkew. eine schlechte
Konzentrationsleistung nicht zur Kernproblematik dederen untersuchten Gruppen gehort.
Die Unterschiede zwischen der Gruppe mit ADHS uiehanderen Gruppen auf den Skalen
Hyperaktivitat / motorische Unruhend Impulsivitdt / Emotionale Labilitatsind etwas
niedriger, aber immer noch stark. Auffallig ist,sdaweder die Gruppen von Patienten mit
pathologischem Kaufverhalten oder Adipositas sigaifte Unterschiede auf der Skala
Impulsivitat / Emotionale Labilitatm Vergleich zur Kontrollgruppe zeigen, obwohl dei
Storungen mit einem Mangel an Impulskontrolle assdzsind (Gerlach et al., 2015,
Georgiadiu et al., 2014, Mobbs et al., 2010, Midieal., 2009, Nederkoorn et al., 2006, Stice,
2002, Bonato et al., 1983). Der aktuelle Forschstagel zeigt, dass der pathologische Kauf
als Verhaltenssucht betrachtet werden kann (Midteal., 2015). Ein Blick auf die Items,
welche die Skalémpulsivitat/emotionale Labilitédbilden, macht deutlich, dass sich diese vor
allem auf ungestime und unangemessene Ausdruclksioemotionaler Zustédnde (z. B.
Probleme mit Wutausbriichen) beziehen. Der Untegdchin der Impulsivitdt zwischen
Patienten mit ADHS wund Patienten mit Verhaltensabigkeiten konnte aus
unterschiedlichen  Strategien zur Emotionsregulatiaesultieren. Patienten  mit
Abhangigkeitserkrankungen neigen dazu, aggressimetiBnen durch Verwendung einer
Substanz oder eines Verhaltens zu dampfen, dasgemmssene Ausbriiche aversiver
emotionaler Zustédnde weniger wahrscheinlich mdaiat Ergebnisse sprechen daflr, dass mit
den Conners Adult ADHD Rating Scales vor allem der SubskalADHS-Index— ein
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O0konomisches, valides und reliables Messinstrumemt Erfassung von ADHS im

Erwachsenenalter vorliegt.

5.1.3 Diskussion Studie 3

Die drei extrahierten QbTest-Faktorddyperaktivitaf Unaufmerksamkeitind Impulsivitay,
erklarten einen groRen Teil der Datenvarianz, eeigine gute inhaltliche Ubereinstimmung
mit den Kernsymptomen der ADHS sowie zufriedenstele psychometrische Eigenschaften.
Die interne Konsistenzder Faktoreyperaktivitditund Unaufmerksamkeitar gut und fiir den
Faktor Impulsivitatakzeptabel. Es zeigten sich Hinweise auf die kayesgte und divergente
Validitat der drei Faktoren. Andererseits gab em&kdedeutsamen Ubereinstimmungen der
drei QbTest-Faktoren mit den Elternurteilen der @e-Fragebdgen. Allerdings sind geringe
Ubereinstimmungen zwischen Fragebogenmalien und uterbpsierten,
neuropsychologischen Tests zur Erfassung von ADiA8gBomen keine Seltenheit (DuPaul,
1991; Edwards et al., 2007; Nichols & Waschbus&@42. Mdglich ist, dass dies auf eine
grundsatzlich mangelhafte 6kologische Validitat vatormalien zurickgefihrt werden kann
(Barkley, 1991). Es ist aber auch denkbar, dasserscitiedliche Methoden auch
unterschiedliche Aspekte pathologischen Verhaltenfassen (Edwards et al., 2007).
Fragebdgen geben ggf. eher Auskunft Uber das (auehaktionelle) Verhalten innerhalb
eines langeren Zeitraum und verschiedene Alltagssiinen, wahrend neuropsychologische
Testverfahren Verhalten isoliert vom jeweiligen Kext in einem Laborsetting erfassen und
somit ggf. strukturelle Defizite besser erfassemrigin. Da der Faktor Hyperaktivitat als
einziger bedeutsam mit einem Fragebogenmald zusammgemnd mit etwa 49 % auch den
grofdten Anteil an Varianz aufklarte, konnte sich Q@bTest insbesondere zur Diagnostik von
Kindern mit ADHS des vorwiegend hyperaktiv/iimpuksiv bzw. des kombiniert
unaufmerksam-hyperaktiv/iimpulsiven Subtyps eigrieventuell eignet er sich weniger zur
Diagnostik des vorwiegend unaufmerksamen Subtyps, i nachfolgenden Untersuchungen
bertcksichtigt werden musste. Fiur die AnwendungQ@eg ests zur Diagnose von ADHS im
Kindesalter spricht die separate Erfassung der msoteen Aktivitdt des Probanden wéhrend
der Bearbeitung eines klassischen CPTs, die eftaiitelrei Faktoren, welche konzeptuelle
Ubereinstimmungen mit der ADHS-Kernsymptomatik agisen sowie die ersten Hinweise
auf konvergente und divergente Validitat. Der Qls{Tscheint zur separaten und objektiven

Erfassung der drei Kernsymptome von ADHS grund&ditzjeeignet zu sein.
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5.2 Einschrankungen der Arbeit

Die Geschlechterverteilungen Uber alle drei Studhenveg waren unausgewogen und somit
nicht geschlechtshomogen. Der Einfluss dieser Uclyerteilung wurde jedoch in den

Analysen aller Studien beriicksichtigt.

5.2.1 EinschrankungenStudie 1

Zu den Einschrankungen der ersten Studie gehort Fddden einer Kontrollstichprobe
bestehend aus in Deutschland lebenden Kindern Migrationshintergrund. Auf Item-Ebene
hatte der Vergleich mit einer Kontrollgruppe eingifBng der Aquivalenz der faktoriellen
Struktur mittels konfirmatorischer Faktorenanalysenoéglicht. Auf Skalen-Ebene héatten
etwaige Unterschiede zwischen den Elternbeurtedongnalysiert und mdgliche Einflisse
kultureller Variaton praziser identifiziert werdédnnen. Lehrer sind in ihrer Einschatzung
zwar unabhangig vom Akkulturationsniveau der Eltenmd kénnen somit begrenzt als
Kontrollinstanz fungieren, die Korrelationen zwischEltern- und Lehrerurteil sind allerdings
niedrig bis allenfalls mittelgrol3 (Efstratopoulotiad., 2012; Lavigne et al., 2012; Salbach-
Andrae et al., 2009; Sims & Lonigan, 2012). Zukig#t Studien zu kulturspezifischen

Aspekten sollten deshalb auch Eltern und KindeedWigrationshintergrund einbeziehen.

5.2.2 Einschrankungen Studie 2

Die Teilnehmer der Online-Stichprobe wurden niabri Klinikern diagnostiziert, sondern der
Gruppe mit ADHS bzw. Kontrollgruppe auf Basis ihkertwort auf die Frage, ob es jemals in
ihrer Vorgeschichte eine ADHS-Diagnose gegeben habegeteilt. Eine weitere
Einschrankung ist, dass mdgliche Komorbiditadten@ermppe mit ADHS nicht beriicksichtigt
wurden und sich auch adipdse Patienten, pathologig@ufer oder Glucksspieler unter den
Mitgliedern dieser Gruppe befunden haben kénntenPdtienten mit ADHS haufig von
mindestens einer anderen Stdrung betroffen singdlKe et al.,, 2006, Kooij et al., 2010,
Sobanski et al., 2006).

Ebenso war eine ADHS-Diagnose kein Ausschlusskuiteftr mit extremer Adipositas oder
pathologischen Kauf-/Glicksspielverhalten diagraistie Patienten. Diese Gruppen wurden
nicht spezifisch auf das Vorliegen einer ADHS usiieht. Die bedeutendste Einschrénkung
besteht in der Abwesenheit einer Vergleichsgruptedragnostizierter emotional instabiler

Personlichkeitsstérung (impulsiver oder Borderlingy), da diese Uber die mangelnde
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Impulskontrolle hinaus zusatzliche gemeinsame stineé Merkmale mit Patienten mit ADHS
aufweisen (z. B. emotionale Dysregulation und kbgaiBeeintrachtigung) und somit die am
schwersten zu unterscheidende Gruppe von Patibiitkt (Philippsen, 2006).

5.2.3 Einschrankungen Studie 3

Bei der faktoranalytisch untersuchten Stichprobedefie es sich um Kinder, die zwecks
ADHS-Abklarung an eine niedergelassene Kinder- uhajendpsychiatrische Praxis
Uberwiesen worden waren, weswegen eine grof3e \arian Schweregrad der Stdrung
vorlag. Weiterhin konnte nicht der gesamte Alterstmd des Qb-Tests (6-12 Jahre)
abgebildet weden, da Kinder im Alter von 12 Jahnéht in der Stichprobe repréasentiert
waren, zudem fehlten Angaben zu mdglichen komorbidgkrankungen. Sowohl der
Schweregrad der Stérung, als auch mdgliche Komibéiésh sollten in kinftigen Studien

erfasst werden.

5.3 Ausblick

Die klinische Relevanz psychometrischer Verfahnenagnostik von ADHS ist — vor allem
im Erwachsenenalter — aufgrund hoher Komorbidighésr und starker Uberlappungen mit
den Symptomen anderer psychiatrischer Erkrankungéark abhéngig von deren
Differenzierungsfahigkeit. Im Kindesalter sind lpe&dsweise das Asperger-Syndrom, im
Erwachsenenalter dann die chronisch affektivenudgign (Dysthmie und Zyklothemie) und
die emotional-instabile Personlichkeitsstorung smhwon einer ADHS abzugrenzen.
Weiterhin konnte Uber, zur Emotionsregulation egageten, Substanzmittelkonsum oder
Verhaltenssucht gegebenenfalls ansonsten auffélMgehalten ,,abgeschwacht* werden und
in den Hintergrund treten. Im Erwachsenenalter ,sbve bis dahin nicht diagnostizierteer
ADHS, zudem héaufig die komorbiden Stérungen der n@rumedzinische und/oder
psychotherapeutische Hilfe in Anspruch zu nehmei¢sen Fallen ist die Identifikation der
zugrunde liegenden ADHS fiir den Behandlungserfalgeést relevant, da sie zum Einen die
Optimierung der Medikation des Patienten, mit defiid vorgesehenen Praperaten, zum
Andereneine auf den Patienten angepasste Therapii§chwerpunkt auf Vermittiung von
Strategien zur Emotionsregulation und einer vedrgss Strukturierung alltaglicher Ablaufe,
ermdglicht. Besonders bei Patienten, die zu Stinmamissbrauch / -abhangigkeit neigen,
ist zu klaren, inwiefern diese der Selbstmedikatieent und ob hier, nach Abwéagung aller
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Risiken, eine Behandlung mit Methylphenidat sinhvekin konnte. Sollte dies im
vorliegenden Fall keine Option darstellen, ist darumindest eine Intensivierung der
psychotherapeutischen Mallnahmen im Bereich Emoé&goktion (bspw. mittels
achtsamkeitsbasierter Verfahren) notwendig. Die I&EKADHS-Index der CAARS-

Fragebdgen, der aus lediglich 12 Iltems besteht kaer eine effiziente und dkonomische

erste Einschatzung liefern.

Die zuverlassige Diagnose einer ADHS ist zudem tnichr wegen der zahlreichen
Uberlappungen mit anderen psychischenStérungerodedKomorbiditaten problematisch,
sondern auch wegen der mangelnden Spezifitdt denp®yne. Viele Umstande, die
Uberhaupt nicht mit einer psychischen Erkrankungamumenhdngen missen, kénnen einen
Menschen ruhelos, nervés oder ablenkbar machen,w.bsprennungen, Schul-
/Arbeitsprobleme oder finanzielle Sorgen. Spontam®tionale Reaktionen und ,lebendige”
Interaktion sind in einigen Kulturkreisen gangigy anderen wiederum ungewdhnlich.
Manche Kulturkreise legen Wert auf implizite Komnkation unterstitzt durch non-verbale
Hinweise, andere wiederum bevorzugen eher explkammunikation (Moran, Abramson,
Moran, 2014). Auch bezuglich der Anwendung verbaeéder physischer Aggressionen im
Alltag gibt es kulturelle Unterschiede was bspwnftaz et al. (2001) in einem Vergleich
zwischen spanischen und japanischen Probandenebelemnten. In den letzten Jahren hat
die Beschaftigung mit ethnischen und soziodkonon@scAspekten der ADHS im Rahmen
der Epidemiologie zugenommen. In den USA scheiat ®librung am haufigsten unter der
afroamerikanischen und am seltensten unter deahisghen Bevolkerung aufzutreten, es ist
allerdings unklar inwiefern der soziobkonomischat& oder Unterschiede in Diagnostik
und/oder Behandlung diese Zahlen beeinfluBen (Smudd al., 2015). Eine angemessene
Diagnose erfordert aulBerdem eine Berlcksichtiguag iddividuellen Entwicklung des
Kindes, und der jeweiligen padagogischen Anfordgetmund Erwartungen des Umfelds, die
wiederum uber Kulturen hinweg stark unterschiedéokfallen kdnnen. Auch langfristig wird
eine stetige Verbesserung und Modifikation derdiemtden Verfahren notwendig sein, damit
sich weiterhin moglichst objektive, valide und ablie Verfahren als diagnostische Standards

etablieren konnen.
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Assessment of ADHD Symptoms and the
Issue of Cultural Variation: Are Conners 3
Rating Scales Applicable to Children and
Parents With Migration Background?

Martin Schmidt', Verena Reh', Oliver Hirsch', Winfried Rief', and Hanna
Christiansen'

Abstract

Objective: The objective was to evaluate whether Conners 3 (Conners 3rd edition) ratings of ADHD symptoms are
robust to distortion by cultural variation when applied to children with migration background living in Germany. Method:
From 2010 to 2011, Conners 3 data (self-rating, parent rating, and teacher rating) of 243 children with Turkish migration
background, aged 6 to |6 years, were collected in various German schools. Allocation of items to latent factors was
tested with confirmatory analyses. Reliability and validity of resulting factors was calculated and influence of acculturation,
gender, and age on rating-modalities was examined. Results: Confirmatory factor analyses showed high model fits for all
rating-modalities. Resulting scales had good reliability and validity. There was a small influence of acculturation on parent
ratings of oppositional defiant disorder but not on ADHD core symptoms. Conclusion: Conners 3 ratings seem to be
robust against influences of cultural variation. Their German translation can be utilized for children with Turkish migration

background without limitation. (J. of Att. Dis. 2013; XX(X) [-XX)

Keywords
ADHD, assessment, cultural variation

Introduction

Cultural variation is an issue when assessing psychopatho-
logical symptoms with psychometric measures across coun-
tries. Even given a faithful translation of a rating instrument,
specific cultural characteristics might interfere with its reli-
ability or validity (Canino & Bravo, 1994). On account of
this, ADHD, with the three core symptoms of inattention,
hyperactivity, and impulsivity, is a subject of a lively dis-
cussion. Is ADHD a mere cultural construct of modern
Western society—an “American” problem (Timimi &
Taylor, 2004)—or rather a psychiatric disorder (Faraone,
Sergeant, Gillberg, & Biederman, 2003), with a primarily
internal and biological etiology (Crawford, Kaplan, &
Dewey, 2006; Schneider, Retz, Coogan, Thome, & Rosler,
2006)? Several investigators found prevalence rates in
Europe to be significantly lower than those in northern
America, and worldwide prevalence rates range from less
than 1% to approximately 20% (Faraone et al, 2003;
Skounti, Philalithis, & Galanakis, 2007). Polanczyk, De
Lima, Horta, Biederman, and Rhode (2007), as well as
Willcutt (2012), counter this allegation in systematic
reviews that identify differences in assessment methods,

such as choice of impairment criteria, diagnostic criteria,
psychometric measures used, or sources of information to
be primarily responsible for the huge variability in preva-
lence. Both reviews conclude that the overall and world-
wide prevalence of ADHD is about 5% for children and
adolescents when taking the mentioned differences in
assessment into account.

However, even if uniform methods and rating criteria are
applied, the endorsement of hyperactivity and disruptive
behavior of children scems to vary across countries. The
“International  Multicenter ADHD  Genetics  Project
(IMAGE)™ is one of the largest research projects on ADHD,
with more than 1,000 families that participated in 11 European
centers (Kuntsi, Neale, Chen, Faraone, & Asherson, 2000).
Although administration and instruments were the same in all
locations, the mean number of ADHD symptoms differed
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significantly across countries (Miiller et al., 2011), leading to
the assumption that conceptual differences between cultures
seem to influence ADHD assessment. There is, therefore,
every indication that ADHD is a primarily biological condi-
tion with a stable worldwide prevalence, although the estima-
tion of what kind of behavior is seen as problematic might
differ across countries, ethnicities, and cultures. Neglecting
the influence of cultural variation on the diagnostic process
might lead to general diagnostic algorithms and cutoffs that
are not suitable for classification in different countries
(Canino & Alegria, 2008).

The Conners questionnaires are widely used tools for
diagnostic and research purposes of ADHD. They assess core
symptoms and related problems—especially oppositional
defiant disorder and conduct disorder—based on Diagnostic
and Statistical Manual of Mental Disorders (DSM-1V; 4th
ed.; American Psychiatric Association [APA], 1994) criteria
(Sparrow, 2010). There are forms for parents and teachers, as
the diagnostic criteria require impairment across different
settings, as well as self-rating forms for children. Normative
data exist for Canadian and U.S. populations. Self-rating and
parent scales were also adapted for the Spanish-speaking
population of the United States. Those scales, or parts of
them, have been translated into various languages and have
been used in diverse cultural settings in and outside of North
America. Countries where adaptations or translations of the
teacher rating scales were used include Lebanon (Al Aghar,
2012), Iran (Ghanizadeh, Mohammadi, & Moini, 2008),
Turkey (Dereboy, Senol, Sener, & Dercboy, 2007), Germany
(Strehl et al, 2006), Sudan (Al-Awad & Sonuga-Barke,
2002), Poland (Kolakowski, Wolancyzk, & Liwsa, 1997),
India (Rosenberg & Jani, 1995), Hong Kong (Luk, Leung, &
Lee, 1988), Brazil (Brito, 1987), and Italy (O’Leary, Vivian,
& Nisi, 1985). Parent rating scales have been adapted for
Israel (Vaisman et al.,, 2008) and Russia (Joseph, Reisfeld,
Tirosh, Silman, & Rennert, 2004). The IMAGE project used
translations of the Conners’ teacher and parent rating scales
for diagnostic purposes in seven European countries
(Netherlands, Ireland, Germany, Belgium, United Kingdom,
Spain, and Switzerland), and Israel (Miiller et al., 2011).

Although the scales are widely used internationally, diffi-
culties with replication of the original subscale factors in
those countries have been reported as well (Dereboy et al.,
2007; O’Leary et al.,, 1985; Rosenberg & Jani, 1995). For
example, the German version of the Conners Rating Scales
(CRS) proved to result in different factor models for both the
parent (Huss, Iseler, & Lehmkuhl, 2001 ) and teacher versions
(Huss et al., 2002). Cross-cultural differences between the
original version and the German adaptation were largest for
hyperactivity and impulsivity symptoms in parent ratings
(Huss et al., 2001). Large differences were found for conduct
problems in the German teacher version (Huss et al., 2002).

The Conners 3rd edition (Conners 3; Conners, 2008) is
the result of continuous development of the CRS and their

revision (CRS-R; Conners, 1997). The full form assesses
ADHD and related symptoms on 10 symptom and two
validity scales. This version has only recently been trans-
lated into German (Lidzba, in press), and results of explor-
atory and confirmatory factor analyses (CFAs) indicated
that the original American subscale factor structure could
be maintained without modifications for the purpose of
clinical assessment and process evaluation within Germany
(Christiansen, Hirsch, Drechsler, & Lidzba, 2013).

But cultural variation is not only an issue when observing
distinct geographical regions. Even within a region, beliefs,
knowledge, and perception about problematic behavior
might vary significantly, due to differences in ethics, socio-
cconomic standards, or origin of subgroups (Bussing, Gary,
Mills, & Garvan, 2007). Huss, Hélling, Kurth, and Schlack
(2008) demonstrated that families with migration back-
grounds living in Germany simultaneously reported less
ADHD diagnoses for their children, yet more ADHD symp-
toms. The general prevalence of ADHD in Germany is 5.1%
for the 3- to 1 7-year-olds. Prevalence rates of ADHD in fami-
lies with migration background are significantly lower (3.1%;
Schlack, Holling, Kurth, & Huss, 2007). This is attributed to
various migrant-specific characteristics, help-secking pat-
terns, and cultural differences in tolerance of symptoms
among them.

According to the Ministry of Foreign Affairs (Federal
Office for Migration and Refugees, 2013; Federal Statistical
Office, 2012), approximately three million people from
Turkey constitute the largest subgroup with migration back-
grounds in Germany. Those with low acculturation levels
have been found to have significantly lower incomes, fewer
German friends, lower educational levels, and poorer German
language proficiency (Kiss & Kreienbrink, 2010). To date,
this subgroup is assessed with the standard German assess-
ment instruments when presenting in clinical contexts. This
leads to the question, whether the actual German translation
of the Conners 3 scales can also be applied to this subgroup.

Our goal is to test whether all rating-modalities (self-
ratings, parent ratings, and teacher ratings) match the facto-
rial structure of the original model and to calculate the
reliability parameters of the hypothetical scales. In the sec-
ond step, convergent and divergent validity among ratings
is evaluated. Third, we test whether the acculturation level
of parents has a moderating influence on the ratings of
ADHD core symptoms and related disorders. Finally, pos-
sible discrepancies in symptom severity between raters, and
influences of sex and age on ratings are analyzed.

Subjects and Method

Procedure and Subjects

This was a cross-sectional study on healthy children with
Turkish migration background living in Germany, with or
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Table 1. Demographics of Children (n = 243) With a Turkish
Migration Background Living in Germany.

Total Male Female
N 243 79 (32.5%) 164 (67.5%)
M age (SD) 11.64 (223) 1111 (2.11) 11.90(2.24)
School grade® (SD)  5.91 (2.18)  5.27 (2.01) 6.23 (2.15)
Diagnosis ADHD 10 (4.1%) 7 (2.9%) 3(1.2%)

*Grades in Germany range from | -4 (elementary school) to 5-10 (junior
high school) to 11-13 (grammar school).

without German citizenship. Our sample consisted of 238
children self-ratings, 194 parent ratings, and 204 teacher
ratings. Four parent rating forms had to be removed from
the sample because more than five items (10%) were miss-
ing. All forms (self, parent, and teacher) were available for
152 children; in 86 cases, either parent or teacher ratings
were missing. Five children did not complete the self-
report, so only parent and/or teacher reports exist. Across all
forms included in the final analyses, missing data on item
level were 0.33%. Information on age, gender, and school
grade was available for all children in the sample, along
with the information on ADHD diagneses. Information on
educational level, nationality, and the language mainly used
within the family was reported by 198 parents. As school
graduations achieved in countries not belonging to the
European Union are only rarely acknowledged, parents
were first asked if they had any kind of German graduation
level, and otherwise for the Turkish equivalent. Tables 1
and 2 show the details of the sample.

A study protocol in accordance with the eriteria of the
Declaration of Helsinki was reviewed and approved by the
local institutional review board and by the school board of
the German district Baden Wuerttemberg. Written informed
consent was obtained from all participants, and their confi-
dentiality was assured. From 2010 to 2011, subject data
were collected through convenience sampling in different
schools in Germany. Subjects were provided with a short
study description, and asked to fill out the Conners 3 ques-
tionnaires for children, parents, and teachers. In addition,
the parents were asked to answer questions on relevant
sociodemographic parameters. Most subjects completed
the questionnaires at home and sent them back to the
Department of Clinical Psychology at the Philipps
University of Marburg.

Method

The German Conners 3 for ADHD rating scales (C3D-C/PIT) in
children and young adolescents. The German translation of
the Conners 3 assesses ADHD symptoms and related prob-
lematic behaviors in children and young adelescents
between 6 and 18 years of age (Lidzba, in press). The

assessment of symptom frequency is based on the evalua-
tion of parents (parent rating), teachers (teacher rating), and
the children themselves (self-rating). Symptoms are rated
on a Likert-type scale from 0 (not at all/never) to 3 (very
much/very frequently).

The long form of the self-rating scales (C3D-C) consists
of 94 items assessing not only ADHD core symptoms but
also related problems in executive functions, learning prob-
lems, aggression, and peer/family relations. The C3D fea-
tures screener items for anxiety and depression. Scales that
relate directly to the Diagnostic and Statistical Manual of
Mental Disorders (4th ed., text rev.; DSM-IV-TR; APA,
2000) diagnostic criteria (symptom scales) are included for
ADHD (inattention and hyperactivity/impulsivity) as well
as for the most commonly co-occurring group of disor-
ders—disruptive behavior disorders with conduet disorder
and oppositional defiant disorder that consist of 44 items in
total. Our analysis focused on those four symptom scales
(Inattention  [INA], Hyperactivity/Impulsivity  [H/I],
Conduct Disorder [CD], and Oppositional Defiant Disorder
[ODD]), because of their relevance in clinical evaluation.

The parent (C3D-P) and teacher (C3D-T) ratings differ
from the self-report primarily in wording of questions.
Items in the self-report are formulated in the first person
singular (¢.g., “it is hard for me to pay attention ... ™),
whereas items for parent and teacher ratings are formulated
in the third-person singular (e.g., “the child described
doesn’t pay attention ... 7). The long form of the parent rat-
ing scales (C3D-P) contains 105 items, with 44 symptom
scale items, while the long form of the teacher rating scales
(C3D-T) consists of 111 items, with 42 symptom scale
items. The two missing items in the teacher questionnaire
address conduct problems hard to rate for teachers (e.g.,
staying out at night and bolting from home).

Acculturation Assessment Scale index. We used a modified
version of this instrument originally developed by Giinay
and Haag (1990) that measures the acculturation level of
people with Turkish migration background living in Ger-
many. Acculturation means acceptance of values, standards,
and lifestyle of the immigration country. In its original
form, the scale consists of 24 items. To reduce redundancy
(e.g., different items asking for preferred language when
consuming different types of media), an exploratory factor
analysis was calculated that yielded two factors. One of
these was composed of items addressing geographical fea-
tures (e.g., place of birth), while the other one consisted of
items associated with acculturation (e.g., preferred lan-
guage, social contacts, national identity). The latter scale
was used to calculate levels of acculturation. Items that
showed high similarities in content—and thus very high
correlations—with other items were removed to create a
heterogencous scale. The modified scale consists of 7 items
on a 3-point Likert-type scale, for example, “German
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Table 2. Demographics of Parents (n = 198) With a Turkish Migration Background Living in Germany.

German Turkish Both Mo statement

Nationality (%) 73 (36.9%) 113 (57.1%) 9 (4.5%) 3 (1.5%)
Family language (%) 2 (1.0%) 71 (35.9%) 123 (62.1%) 2 (1.0%)
Educational level German Turkish

None 12 (6.0%)

Basic school - 21 (10.6%)

Middle school 113 (57.0%) 16 (8.1%)

High school 16 (8.1%) 20 (10.1%)

Total 198 (100%)

language speaking ability” from 1 (not at alllrudimentary)
to 3 (good/very good). Cronbach’s alpha is .757, which is
acceptable, especially as items are relatively heterogeneous
in terms of content (M inter-item correlation = .344).

Statistical Analysis

All raw data were stored in a database in Marburg
(Department of Clinical Psychology, Philipps University of
Marburg). Data reduction and analyses were carried out
using the statistical package SPSS 18, including AMOS 18,
for structural equation modeling.

First, CFA was conducted for the German translations of
self-report, parent rating, and teacher rating to assess
whether the data of the sample of children with Turkish
migration background resulted in a model fit comparable
with the original American version, as this was the case
with the German normative sample (Christiansen et al.,
2013). The confirmatory analysis was based on the 44 items
(42 items in the teacher rating) that compose the four symp-
tom scales: INA, H/I, ODD, and CD. Factors were allowed
to correlate, as factor correlations in the original validation
sample were substantial (Conners, 2008). Unweighted least
squares (ULS) were used for estimation, as this procedure
makes no assumption on distribution or scaling properties.
Indices used to evaluate model fits are explained below.

Root mean square residual (RMR). The RMR displays dis-
crepancies between the implied model and empirical data,
andranges from 0 to 1, with values close to 0 indicating less
discrepancy. A value smaller than .05 indicates a good
model fit (Byrne, 1998), and values smaller than .08 an
acceptable fit (Hu & Bentler, 1999).

Goodness of Fit Index (GFI) and Adjusted Goodness of Fit Index
(AGFI). The GFI shows the amount of observed covariance
explained by the covariance implied by the model (Tabach-
nick & Fidell, 2007). It ranges from 0 to 1, and values close
to | indicate a high amount of explained variance. A cutoff
point of .90 has been recommended, but Miles and Shevlin
(1998) rather suggested values equal or larger than .95 to

indicate a good fit. The AGFI adjusts this value by degrees
of freedom, and favors parsimonious models—models with
more degrees of freedom—over complex ones. AGFI val-
ues of 90 or larger indicate a good model fit (Hooper,
Coughlan, & Mullen, 2008).

Normed Fit Index (NFI). The NFI is an incremental fit index
that compares the hypothetic model with an independent
model (that assumes indicators within the model to be
entirely uncorrelated). Values range from 0 to 1, with values
close to 1 indicating a strong preference for the hypothetic
model. Values equal or larger than .95 indicate good model
fit (Hu & Bentler, 1999), while values equal or larger than
(.90 are acceptable (Bentler & Bonnet, 1980).

Parsimony Normed Fit Index (PNFI). The PNFI index evalu-
ates the parsimony of the model and prefers models that
produce reliable estimates, while being nonrestrictive. Val-
ues range from 0 to 1, with values close to | indicating high
parsimony. No thresholds have been recommended, but val-
ues around .5 are often reported in samples that produce
otherwise good fit indices (Mulaik et al., 1989).

Because there was no evidence against the assumption
that data were missing completely at random (Little’s
MCAR [Missing Completely at Random] test, p = .338 for
self-ratings, p = 998 for parent ratings, and p = .999 for
teacher ratings), missing values were imputed with the
expectation-maximization algorithm. After conduction of
the factor analyses, Cronbach’s alpha was estimated for the
established scales.

In the second step, correlations between identical scales
across rating-modalities (self-rating, parent rating, and teacher
rating) were calculated to evaluate convergent validity.
Divergent validity was determined by comparing correlations
between different scales across all rating-modalities. Results
are displayed in a multitrait-multimethod matrix (MTMM).

Subsequently, correlations between all rating-modalities
and the acculturation index were calculated to determine
possible influences of cultural variation. Bonferroni-Holm
corrections were used to adjust error rates for multiple test-
ing of correlations.
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Table 3. Fit Indices and Thresholds for Self-Rating and Parent
and Teacher Ratings.

Fit indices Self-rating Parent rating Teacher rating Threshold

RMR 036 .028 .033 <.05
GFl .944 .963 973 >.95
AGH 938 959 970 >.90
NFI 911 950 968 >.95
PNFI .863 .900 914 >.60

Note. RMR = root mean square residual; GFl = Goodness of Fit Index;
AGFI = Adjusted Goodness of Fit Index; NFI = Normed Fit Index; PNFI
= Parsimony Normed Fit Index.

In the final step, a repeated-measure MANOVA with
rating-modality as a within-subject factor, gender as a
between-subject factor, and age and acculturation index as
covariates was calculated across all symptom scales to
examine whether differences between rating-modalities and
gender influenced behavior ratings. Post hoc analyses of
significant differences were analyzed with ANOVAs,
repeated-measure ANOVAs, and ¢ tests.

Effect sizes are reported as eta squares (112) for analyses
of variance, or Cohen’s d (d) for ¢ tests. Cohen (1988)
defined an 112 of 0.01 / d= 0.2 as a small effect size, one of
1’ =0.06/ d= 0.5 as medium, and one of n” =0.14/d= 0.8
as large.

Results

Results of CFA and Cronbach’s Alpha for the
Self-Report Sample (C3D-C)

Data from 238 self-reports were entered into the analysis.
Both RMR and AGFI suggested a good fit of the data for the
assumed model, while PNFI suggested the theoretical
model to be highly parsimonious. GFI and NFI values were
within the acceptable range. Table 3 gives an overview of
the established fit-index values and thresholds.

Most factor loadings on the scales INA, H/I, and ODD
were in the acceptable range with values greater than 0.30,
and only one item on each scale loading less. Six items allo-
cated to the scale (CD) loaded lower than 0.30 on that fac-
tor. This might be due to reduced variance, as items allocated
to that scale (i.c., items regarding sexual assault or armed
robbery) assess behaviors rarely displayed by children
around the age of 12 years. Furthermore, social desirability
might further influence ratings, contributing to reduced
variance. Finally, heterogeneity of items allocated to that
scale might result in lower factor loadings.

Table 4 shows the standardized factor loadings of the
C3D-C selfrating items on their hypothesized factors,
loadings on other factors that are within the range of 0.1 of
the hypothesized factor, and intercorrelations between fac-
tors. Apart from Items 21, 39, and 42, items assigned to the

thetor Inattention show medium to high loadings on their
respective factor, and noticeably lower loadings on all other
factors. Results regarding H/I, ODD, and CD are mixed,
because lots of double or triple loadings exist. The internal
consistency of all four factors of the self-rating form was
acceptable with the following Cronbach’s alpha values:
INA, a= 7% H/1,a=.77, ODD, a.=.72; and CD, 0.= .76.
To sum it up, our sample of children with Turkish migra-
tion background matches the factorial structure of the origi-
nal Conners 3 self-rating forms well, with the model being
highly parsimonious with acceptable fit-indices and an
adequate internal consistency of the resulting scales.

Results of CFA and Cronbach’s Alpha for the
Parent-Report Sample (C3D-P)

Data from 194 parent reports were entered into the analysis.
This sample of parent ratings successfully replicated the
factorial structure of the original Conners 3 symptom scales.
The resulting model is highly parsimonious with excellent
fit-indices and a good internal consistency of the resulting
scales (see Table 3). The internal consistency of all four fac-
tors was good with the following Cronbach’s alpha values:
INA, a=.83; H/, a=.86; ODD, o.= .81; and CD, a = .87.

With the exception of one item on the factor CD (sexual
assault), factor loadings on all scales were in the acceptable
range with values greater than 0.30. Table 5 shows the stan-
dardized factor loadings of the C3D-P items on their
hypothesized factors and intercorrelations between factors.

Of the 15 wtems assigned to CD, 11 showed at least
medium loadings on this factor and no substantial loadings
on any other factor with 10 of those even showing high
loadings of =.50. Another three items showed small to
medium loadings on ODD as well. These results indicate a
strong factor that, despite high correlations (.574-.765) with
the other factors, depicts a distinet latent trait—namely,
“serious disruptive behaviors”—rather clearly.

Almost all items assigned to the factors INA, H/L, and
ODD show substantial loadings on at least one other factor,
apart from the one they were originally allocated to. This
suggests a higher order factor that subsumes those three fac-
tors. This higher order factor resembles the International
Classification of Diseases, Tenth Revision (ICD-10) cate-
gory of hyperkinetic conduct disorder (ICD-10, F90.1;
World Health Organization [WHO], 2004),

Results of CFA and Cronbach’s Alpha for the
Teacher-Report Sample (C3D-T)

Data from 204 teacher reports were entered into the analy-
sis. Analogous to self-ratings and parent ratings, the replica-
tion of the original Conners 3 symptom scales was
successful, All fit-indices suggesta good fit of the data with
the assumed model (see Table 3). The internal consistency
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Table 4. Interfactor Correlation According to Confirmatory Factor Analysis and Standardized Factor Loadings of the ltems on Their
Hypothesized Factors for the Self-Rating Sample.

Conners item (humber) INA Hi ODD CcD
Factor |: INA .798 .709 541
Problems with paying attention (31) 514
With making mistakes (39) 272 217 193
Keeping focus on tasks (63) .607
Keeping focus while listening (42) 427 341
Following instructions (61) 662
Finishing tasks (17) .586
With organizing oneself (21) 434 347
With tasks that require thinking (51) 371
With loosing things (5) 622
With distractibility (77) .547
With forgetfulness (32) 577
Factor 2: H/I .798 .500 726
Problems with fidgetiness (60) 708 637
With staying seated (64) 379 475 428
With moving when not supposed to (20) 364 456 410
With restlessness (7) 604 544
With daing things quietly (84) 649 584
With feelings of inner unrest (66) 361 452 407
With constantly moving (55) 125 156 140 13
With being quiet (34) 370 463 417
Bursting out during conversation (9) .282 353 318 256
With waiting (27) 564 .508
With interrupting people (6) .580 522
Factor 3: ODD 709 800 790
With controlling temper (67) 576 .640
With bickering (24) 510 567
With following orders (1) .206 262 291 230
With antagonizing others (3) 431 479 379
With denouncing others (62) 510 566
With getting annoyed easily (74) .385 427 338
With irritability (87) .543 .603
With being vengeful (94) 450 .500
Factor 4: CD 541 726 790
Problems with menacing others (25) 375 A74
With being provocative (38) 562
With using weapons (59) 195 212 268
With being aggressive (86) 375 A74
With torturing animals (47) 183 199 252
With robbery (13) 205 223 .282
With setting things on fire (72) 335 A24
With vandalism (82) 204 20 281
With burglary (78) A71 .186 235
With lying (16) .552
With stealing (52) .089 119 130 164
With staying out at night (91) 358 453
With bolting from home (8) 314 .398
With truancy (33) 640

Note. INA = Inattention; H/l = Hyperactivity/Impulsivity; ODD = Oppositional Defiant Disorder; CD = Conduct Disorder. In addition, loadings on fac-
tors other than the hypothesized factors differing by less than .| are shown.
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Table 5. Interfactor Correlation According to Confirmatory Factor Analysis and Standardized Factor Loadings of the ltems on Their
Hypothesized Factors for the Parent Rating and Teacher Rating Sample.

Parent rating Teacher rating
Conners item (number) INA Hil oDD CD INA H/ OoDD CcD
Factor |: INA .846 .837 607 .680 641 575
Problems with paying attention (47/36) 586 496 491 .629
Keeping focus on tasks (95/111) .388 328 325 718
Keeping focus while listening (35/69) 637 539 727
Following instructions (68/73) .680 .655
Finishing tasks (79/57) 659 .636
With organizing oneself (84/103) 535 453 448 756
With tasks that require effort (28/60) .500 423 419 .643
With loosing things (97/92) 557 A7l 467 .623
With distractibility (101/23) 649 549 a7
With forgetfulness (2/88) .589 498 493 .655
Factor 2: H/I .846 .880 574 .680 .788 722
Problems with fidgetiness (98/4) 733 645 J74
With staying seated (93/1) 687 605 766
With moving when not supposed to (69/24) 518 612 538 716
With restlessness (99/7) .808 1 691
With doing things quietly (71/32) 695 611 737
With feelings of inner unrest (54/17) 539 637 560 .565
With constantly moving (45/78) 455 537 473 720
With being quiet (3/50) 403 AT7 419 734
Bursting out during conversation (43/9) 658 579 696
With waiting (61/76) 348 Al 362 T3
With interrupting people (104/29) 709 624 813
Factor 3: ODD .837 .880 765 .64l .788 994
With controlling temper (14/62) 440 463 526 742 738
With bickering (102/47) 604 .687 .683 679
With following orders (94/7 1) 426 448 509 746 742
With antagonizing others (59/59) 365 .384 436 .785 780
With denouncing others (21/64) 490 515 .585 766 762
With getting annoyed easily (73/59) 607 690 773 769
With irritability (73/56) 666 757 731 727
With being vengeful (57/51) 46l 484 .550 .595 591
Factor 4: CD 607 574 765 575 722 .994
Problems with menacing others (16/98) 641 .569 572
With being provocative (30/105) 696 740 744
With using weapons (27/14) 544 224 309 310
With being aggressive (39/35) 529 552 555
With torturing animals (41/21) 250 327 170 234 236
With robbery (96/27) 499 .034 043 059 060
With setting things on fire (78/61)) 438 .098 124 170 A71
With vandalism (65/10) .569 .565 .568
With burglary (89/90) 249 325 .053 066 091 092
With lying (56/40) 767 790 794
With stealing (58/31) 636 230 317 319
With staying out at night (21/-) .583 — — — —
With bolting from home (76/-) 317 414 — —= e .
With truancy (6/54) .534 170 234 236
With sexual assault (11/33) 139 131 175 .229 .083 .104 143 144

Note. INA = inattention; H/l = hyperactivityfimpulsivity; ODD = oppositional defiant disorder; CD = conduct disorder. In addition, leadings on factors
other than the hypothesized factors differing by less than .| are shown.
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Table 6. Multitrait—Multimethod Matrix (n = 152).

Self-rating Parent rating Teacher rating
H/I oDD cD INA Hil oDD cD INA H/I oDD cD

Self-rating

INA 631" 504" 43" 582" 409" 388" 289" 537" 393" 376" 428"

Hil 626" 488" 390" 479" 449" 246 356" 509" 383" 406"

oDD 560" 237" 344" 394" ns ns 282" 289" 285"

cD 229 ns 253 273" 235 ns ns 312"
Parent rating

INA 707" 6927 426" 501” A7 357" 390"

Hl 780" 4407 302" 365" 384" 307"

oDD 491" 241" 316" 407" 441"

CcD ns ns ns 252"
Teacher rating

INA 637" 591" 484"

H/l 762" 578"

oDD 735"

Note. Significant correlations were found between sum scores of all scales across all forms (self-rating, parent rating, and teacher rating). INA = inatten-
tion; H/l = hyperactivity/impulsivity; ODD = oppositional defiant disorder; CD = conduct disorder; ns = not statistically significant.
*Values significant at o. = .05 level. #*Values significant at o. = .01 level (Bonferroni-Holm adjusted).

of all four factors was good with the following Cronbach’s
alpha values: INA, a = .83; H/I, a = .86; ODD, o= .81; and
Eh;0=.87.

All factor loadings on all four scales were in the accept-
able range with values greater than 0.30. Table 5 shows the
standardized factor loadings of the C3D-T items on their
hypothesized factors, and intercorrelations between factors.
Items assigned to INA and H/I showed consistently high
loadings on their respective factors, and considerably lower
loadings on all other factors. These results are indicative
that teachers are relatively precise when attributing a cer-
tain behavior to a distinct ADHD core symptom.

Items assigned to either ODD or CD showed consis-
tently high loadings on both factors and considerably lower
loadings on all other factors. As with the parent ratings, a
higher order factor possibly subsumed both factors. This
higher order factor could be described as “volitional disrup-
tive behaviors.” Loading patterns of teacher ratings most
closely resembled a simple structure, and therefore seem
most suited for differentiation of specific symptoms.

Convergent and Divergent Validity of Rating-
Modalities

Monotrait-heteromethod correlations between rating-
modalities (self-rating, and parent and teacher ratings) were
high for INA (ranging from .501 to .582), medium to high
for H/I (.365 to .509), medium for ODD (.289 to .407), and
small to medium for CD (.252 to .312).

Except in one case, inattention and hyperactivity corre-
lated highest with their counterparts across all rating-
modalities, for example, self-ratings of inattention showed

higher correlations with parent ratings of inattention
(monotrait correlation) than with any other scale; this indi-
cates good convergent validity. Only the correlation
between ODD teacher ratings and hyperactivity parent rat-
ings (.384) was stronger than the monotrait correlation for
hyperactivity (.365).

In the case of ODD and CD, results were mixed, with
parent- or teacher-rated ODD and CD correlating higher
with self-rated inattention or hyperactivity than with their
counterparts. Table 6 shows the details of interrating corre-
lations. Furthermore, children’s self-ratings of hyperactiv-
ity correlated more strongly with either parent rating (.479)
or teacher rating (.509) than those two rating-modalities
with each other (.365).

Correlations between constructs within the same rating-
modality (heterotrait-monomethod correlations) were
strong with values up to . 780 (hyperactivity/ODD) in parent
ratings. As CFA demonstrated high factor correlations, this
was expected.

Correlations Between All Rating-Modalities and
Acculturation Index

There is a small, negative correlation between parent ratings
of ODD and acculturation index (r = —.189, p = .020). It
seems that a higher acculturation index goes along with less
reported symptoms of ODD, and vice versa. When adjusting
for multiple testing, this relationship is no longer significant
(adjusted o = .0042). No other significant correlations (or
trends) of the acculturation index with self-rating, parent rat-
ing, or teacher rating were found. Though the influence of
acculturation on parent ratings of ODD seems small but not
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Table 7. Item Means and Standard Deviations of Symptom
Scales Across All Rating-Modalities (n = 152).

Sex Scale Self-rating Parent rating Teacher rating
Male  Inattention 99 (.530) .80 (.579) .99 (.746)
Hyperactivity .75(.513) .66 (.569) .65 (.659)
oDD 84 (.458) .55 (.547) .55 (.617)
CcD 21(.258) .12 (.237) 17 (.258)
Female I[nattention 81 (470) .56 (.634) .56 (.695)
Hyperactivity .60 (.421) .52 (.451) 45 (.576)
oDD 72(.363) .41 (.378) .34 (.494)
CcD A0 (157)  .05(.103) 09 (.166)
Total Inattention .86 (.495) .63 (.500) .69 (.600)
Hyperactivity .65 (.455) .57 (.493) .52 (.608)
oDD 76 (.397) .46 (.440) 40 (.542)
CcD A3(200) .07 (.160) A1 (201)

Note. Standard deviations are given in parentheses. Values are subdivided
further to show effects accountable to sex differences. ODD = opposi-
tional defiant disorder; CD = conduct disorder,

totally incidental, we conservatively decided to include this
measure as a covariate in all further analyses.

Mean Differences Across Rating-Modalities:
Influence of Age, Sex, and Acculturation

Children’s self-ratings across all problem behaviors showed
higher means than parent and teacher ratings (see Table 7),
though this difference was fully mediated by their age. This
was illustrated by a significant effect of covariation for age,
Wilks's lambda = 908, F(145.000) = 3.66, p = .007, " =
.092. Younger children have higher means than older ones.
When age is controlled for, differences between means of
children, parent, and teacher ratings disappear, Wilks’s
lambda = 945, F(141.000) = 1.04, p = 421, n° = .055.

There was a significant main effect for gender, Wilks’s
lambda = 880, F(145.000)=4 .93, p = .001, " = .120. Boys
achieved higher ratings than girls across all problem behav-
tors and all rating-modalities.

There was no significant moderating or mediating influ-
ence for degree of acculturation, Wilks’s lambda = .964,
F(145.000)=1.36, p=.249, 112 =.036, although there is was
a trend for ratings of ODD to be higher when parents had a
lower acculturation index (F = 3.60, p = .060, 112 =.024).

Discussion

The goal of the study presented was to evaluate whether the
German adaptation of the Conners 3 is robust to distortion
by cultural variation, when presented to people with a
Turkish migration background living in Germany. The
CFAs with items of the Conners 3 DSM-1V symptom scales
of the original American study showed consistently good
model fits in our sample of children. Analyses of the

different scales revealed that (a) due to high correlations
between rating-modalities, convergent validity is given, and
(b) self-ratings and parent and teacher ratings do not differ
in estimation of symptom severity. Clinical ratings accord-
ing to those original structures seem justified for this sub-
group of children. This is important because prevalence
rates of ADHD in families with migration backgrounds liv-
ing in Germany are substantially lower than in families
without migration background (Schlack et al., 2007).
Therefore, it was our aim to examine if differences in
awareness and/or estimation of problematic behaviors
across subcultures might be responsible for this phenome-
non, which in turn might influence psychometric ratings.
This is important not only for clinical practice but also for
research on ADHD. Considering that many studies today
are international multicenter studies, it is of high impor-
tance to rely on psychometrically sound instruments with
cross-cultural comparable factor structures that meet diag-
nostic requirements as formulated in the existing diagnostic
manuals (DSM-IF/ICD-10; APA, 2000; WHO, 2004) and
guidelines (National Institute for Health and Care
Excellence, 2008).

When interpreting the following results, it is important
to note that intercorrelations between scales are consistently
high (>.5) across all rating-modalities, reflecting the strong
relation between ADHD core symptoms and related disrup-
tive behaviors.

When analyzing children’s self-ratings on item level,
items associated with absentminded and distractible behav-
ior almost exclusively load on the factor Inattention, resem-
bling a simple structure, while lots of double or triple
loadings exist for all other factors. Thus, self-reports of
children seem to differentiate well between internalizing
(Inattention) and externalizing (H/I, ODD, CD) problem
behaviors, but not between different manifestations of
externalizing behaviors.

Parent ratings, however, show a clear distinction between
CD and all other factors, but have problems differentiating
between core symptoms of ADHD and ODD, matching
results by Gadow and Nolan (2002).

Loading patterns of teacher-rated ADHD core symptoms
resemble a simple structure most clearly, as they distinguish
between the three dimensions inattention, hyperactivity/
impulsivity, and disruptive behaviors. However, factor
intercorrelation between ODD and CD is huge (.994) for
teacher ratings. Teachers seem to have difficulties to dif-
ferentiate milder problem behavior (ODD) from more seri-
ous disruptive behaviors (CD). It is possible that any kind of
problematic externalizing and oppositional behavior at
school is rated to be more severe by teachers, whereas par-
ents differentiate the milder forms of opposition more
clearly from the stronger forms of conduct disorders.

Looking at convergent validity, inattention consistently
shows the highest correlations across all rating-modalities.
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Convergent validity is acceptable for all other dimensions,
though notably lower for parent and teacher ratings of H/L,
ODD, and CD. This might reflect the aforementioned
greater difficulty of parents to differentiate between those
dimensions of externalizing behaviors (Gadow & Nolan,
2002), and to rather perceive this more in the sense of
hyperkinetic conduct problems. Thus, parents and teachers
seem to perceive and rate hyperactive/impulsive behavior
differently, which may be attributed to the circumstance
that both witness behaviors of children in different contexts.
This assumption is supported by a number of studies, who
found little to no association between parent and teacher
ratings (Efstratopoulou, Simons, & Janssen, 2013; Lavigne,
Dulcan, LeBailly, & Binns, 2012; Sims & Lonigan, 2012).
This does not necessarily mean that one type of informant is
providing invalid or unreliable information (Reid & Maag,
1994). For example, given that teachers, compared with
parents, are more familiar with age-appropriate behavior of
children, it might be possible that teachers are more tolerant
toward the problem behavior of a particular child (Antrop,
Roeyers, Oosterlaan, & Van Oost, 2002). Correlations of
children’s self-/parent ratings (479) and children’s self-/
teacher ratings (.509) of H/I are higher than parent/teacher
ratings (.365). It seems that children rate their own hyperac-
tive/impulsive behavior rather accurately, probably because
they experience—and more importantly receive feedback
for—their behavior in both contexts.

As can be seen in the analyses on scale level, age has a
mediating effect. Selfratings of older children resemble par-
ent and teacher ratings more than self-ratings of younger
children. Possibly, very young children are overcharged
when asked to rate their behavior out of the actual context,
as their ability for logical, abstract, and deductive thinking is
still developing until about 11 years of age (Petermann,
Niebank, & Scheithauer, 2004). Varni, Limbers, and
Burwinkle (2007) demonstrated that children as young as 5
years old can reliably and validly self-report their “health-
related quality oflife,” although correlations between parent
and children ratings increase substantially when children are
10 years or older. Therefore, it may be reasonable to attribute
this discrepancy to the large variability of age and therefore
to different stages of cognitive development of children and
teenagers in this sample. Nevertheless, as displayed by the
results, even when possibly exaggerating, young children
show high consistence in their self-evaluation.

As prevalence rates, and thus perception of symptoms of
ADHD and other disruptive behavioral disorders, between
boys and girls differ strongly (Gershon & Gershon, 2002),
effects of sex were to be expected. Findings of the literature
could be replicated in this respect with boys consistently
scoring higher than girls across all behaviors and
rating-modalitics.

Finally, besides an influence on parent ratings of ODD
that vanished when correcting for multiple testing, the level

of parental acculturation did not influence ratings of par-
ents, teachers, or children. Parents with lower acculturation
index reported slightly higher ODD scores than those with
a higher acculturation index. It secems that these parents per-
ceive behavior of their offspring more critically. This is
interesting, as Dereboy et al. (2007) reported problems rep-
licating the scale CD for the parent ratings in the Turkish
adaptation, but found no such issues for the scale H/L
Furthermore, a study on prevalence rates of ADHD and
ODD based on DSM-IV criteria in Turkey (Ersan, Dogan,
Dogan, & Siimer, 2004) revealed higher rates of ODD, but
not ADHD, compared with prevalence rates in other coun-
tries. According to these findings, the awareness of defiant
behavior secems to be more strongly affected by cultural
diversity than core symptoms of ADHD.

Limitations

One limitation is the absence of a control sample of German
children without migration background. On item level, a
control group would have offered the opportunity for multi-
ple-group CFA, thus testing the equivalence of models
dependent on different levels of invariance (Weiber &
Miihlhaus, 2010). On scale level, differences between par-
ent groups could have been analyzed. However, teachers
constitute a suitable control group, as they are independent
of parental migration background. As parent and teacher
ratings on symptom frequency in our sample do not differ
from each other significantly, it scems sensible to assume
the same for control parents. Furthermore, we specifically
controlled for possible influences of acculturation.

Another problem is the high prevalence of girls in this
sample, possibly because of selection bias. As effects of
gender were controlled for and boys in the sample, accord-
ing to expectations, scored higher than girls on all scales,
this sample still seems to represent the basic population
fairly.

Conclusion

There are no objections using the German translation of the
Conners 3 DSM-IV symptom scales to assess ADHD and
related behaviors in children with Turkish migration back-
ground. CFA revealed that our data strongly correspond
with the assumed factor structure of the original Conners 3.
The reliability of the resulting scales is adequate. The same
applies to convergent and divergent validity parameters.
Although there are small effects of acculturation on parental
appraisal of oppositional behavior, these alone do not jus-
tify a special adaptation for use in clinical or research set-
tings, especially because these effects vanish when
controlling for multiple testing. Regarding ADHD core
symptoms—inattention and hyperactivity/impulsivity—the
Conners 3 questionnaires seem “culture fair.”
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Abstract

Objective: Attention-deficit/hyperactivity disorder is a life-long impairing disorder affecting
attention, impulse, and motor control. Though there are numerous studies on diagnostics of
ADHD across the different age groups, studies focusing on patient groups that display
impairments similar to ADHD are rare. The aim of the current study is to assess the Conners
Adult ADHD Rating Scales self-ratings (CAARS: S) ability to successfully discriminate ADHD
from other disorders associated with impulse control problems.

Methods: 1429 participants provided CAARS self-ratings (ADHD: n=123, Obesity: n=135,
Pathological Buying: n=62, Problem Gambling: n=517, Healthy Controls: n=592). Mean
differences for the different groups were calculated across all scales, while sensitivity and
specificity parameters were based on discriminant analysis and manual cut-offs.

Results: ADHD patients scored significantly higher than either the control or the other
patient groups across all scales (d=0.52 to d=2.06). Discriminant analysis resulted in good
prediction rates (sensitivity 80%, specificity 85%), as did the discrimination for the different
groups based on the manual cut-offs.

Conclusion: The CAARS self-rating scale differentiates successfully between ADHD and other
disorders related to problems with behavioral inhibition. Especially the scale ADHD-Index,
consisting of 12 items, seems to be efficient in discriminating ADHD-patients from other

clinical groups.
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Introduction

Today it is well agreed that Attention Deficit/Hyperactivity Disorder (ADHD) often persists
into adulthood with prevalence rates falling between 4% to 5% (Bell, 2011; Davidson, 2007;
Kessler et al., 2006; Polanczyk et al., 2007; Simon et al., 2009). According to the European
Consensus Statement on diagnosis and treatment of adult ADHD (Kooij et al., 2010) the gold
standard in diagnosis includes four components: a) DSM (American Psychiatric Association,
2000;2013) based clinical interview with the specific assessment of adult ADHD symptoms,
b) standardized questionnaires for the assessment of adult ADHD symptoms, c) appraisal of
school- or work certificates and d) neuropsychological tests. This elaborate procedure might
not easily translate into everyday clinical practice due to various factors, for example
economic restrictions, time limits regarding the diagnostic process or simply lack of

knowledge on adult ADHD (Kooij et al., 2010).

Another reason, why a reliable diagnosis of adult ADHD proves to be a challenging
task is that many of the symptoms of ADHD are similar to symptoms of other disorders.
Impaired concentration, a symptom common of major depression, dysthymia, posttraumatic
stress disorder or generalized anxiety disorder, might resemble the inattentiveness of adult
ADHD. Restlessness and excessive talking, elements of the hyperactivity component of
ADHD, may be difficult to differentiate from the psycho-motor agitation associated with
mania, hypomania, major depressive disorder or generalized anxiety disorder (McCann et al.,
2004). Impulsivity, as seen in ADHD, may be difficult to distinguish from characteristics such
as in manic or hypo-manic episodes, or from impulsive behavior inherent to borderline
personality disorder and other disorders related to poor impulse control (e. g. pathological

buying, pathological gambling and compulsive sexual behavior).

Furthermore, adult ADHD is a disorder with high comorbidity rates of up to 75 %
(Kessler et al.,, 2006; Kooij et al., 2010; Sobanski, 2006). Specifically, disorders such as
affective, anxiety, substance use, eating, and somatoform disorders (Cumyn et al., 2007) as
well as personality disorder like obsessive compulsive, anti-social, and borderline personality
disorder (Philipsen, 2006; Cumyn et al., 2007; Edvinsson et al., 2013; Miller et al., 2007; Van
Emmerik-van QOortmerssen et al., 2014) often co-occur with ADHD. Those disorders,
especially the ones associated with deficits in memory, attention, speed, fluency and

executive functions might contribute to neuropsychological deficits commonly found in
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patients with ADHD (Schoechlin et al., 2005). ADHD is also highly correlated with
pathological gambling (Carlton et al., 1992). One study of pathological gamblers found that
over one third (38%) of the sample displayed pronounced symptoms of adult ADHD (Specker
et al.,, 1995). Breyer et al. (2009) even assumes that adult ADHD might mediate the
connection between impulsivity and pathological gambling. Individuals with pathological
buying- another patient group related to poor impulse control - suffer from greater lifetime
psychiatric comorbidity and elevated levels of ADHD symptoms, self-reported depression,
trait impulsivity, and novelty seeking (Black et al., 2012). Studies researching the connection
between obesity and adult ADHD within the US population revealed that individuals with
adult ADHD have increased odds of being overweight, have a higher-than-average body
mass index (BMI) score and are significantly more often affected by obesity compared to
subjects without ADHD (de Zwaan et al., 2011; Cortese et al., 2010; Pagoto et al., 2009). In
summary it can be emphasized, that the older the patient, the more difficult it might be to
establish whether a patient with a history of inattention, hyperactivity, impulsivity, low self-
esteem, and deficits in executive functions has ADHD, another disorder or both, since
various other disorders might be associated with the deficits observed (Schoechlin et al.,

2005).

There is a large body of literature on the differentiation of adult ADHD and
healthy/community control groups that usually results in satisfying differentiation rates both
for neuropsychological assessments (Hirsch et al., 2016; Schoechlin et al., 2005; Hervey et
al., 2004) as well as for rating scales (Barkley et al., 2008; Christiansen et al., 2012; Hirsch et
al., 2013). However, problems arise when the aim is the distinction between adult patients
with ADHD and other patient groups with similar symptoms (Riccio et al., 2001). Under those
circumstancescorrect classification rates of neuropsychological assessments drop
significantly, i. e. from over 80 % to as low as only 36-41 % (Edebol et al., 2012). When using
rating scale assessments false positive rates increase dramatically. McCann et al. (2004)
tested the ability of three different Rating scales - the Adult Rating Scale (ARS), the
Attention-Deficit Scale for Adults (ADSA), and the Symptom Inventory for ADHD (SI-ADHD) -
to discriminate adult patients with ADHD from adult patients with Major Depression, Bipolar
Disorder, anxiety disorders, and substance abuse/dependence disorders. Based on criterion
cut-off scores of those inventories, individuals diagnosed with Major Depression or
Dysthymia produced up to 73.9% false positives (up to 67.4% false positives across all other

4
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clinical patients). Solanto et al. (2004) tested the predictive value of the Brown Attention
Deficit Disorder Scale and a Continuous Performance Test and concluded that sensitivity and
specificity parameters did not warrant a meaningful contribution to the differential diagnosis

of ADHD and internalizing disorders.

The Conners Adult ADHD Rating Scales are well established and assess specific adult
ADHD symptoms based on DSM-IV criteria with norms for males/females and four different
age groups. The reported psychometric properties of the CAARS are highly satisfying, and
they discriminate patients from healthy control subjects well (sensitivity 87%, specificity
85%, positive predictive value 85%, negative predictive value 87%, total correct classification
rate 86%; Conners et al., 1999). Similar results have been found for translations of the CAARS
(i. e. German adaptation: Christiansen et al., 2011; 2012; Hirsch et al., 2013). However, Van
Vorhees et al. (2011) examined the ability of the Conners Adult ADHD Rating Scales (CAARS,
Conners et al., 1999) to differentiate between ADHD and other Axis | disorders associated
with attention problems. They found that patients with ADHD were likely to be
indistinguishable from patients with anxiety and mood disorders when solely relying on the
CAARS ratings-scales for diagnosis. Furthermore, there are gender effects demonstrating
that females with ADHD are more difficult to differentiate from other patient groups than

males (Barkley et al., 2008).

Thus, the goal of the current study is to establish whether the CAARS discriminates
between different patient groups that present with symptoms similar and/or frequently
comorbid to adult ADHD, specifically disorders associated with lack of behavioral inhibition
like obesity, pathological buying, and pathological gambling. For control purposes a healthy

control group was added to the sample.

2. Methods
2.1 Subjects and Procedure

A total of 1464 subjects participated in the study and completed the short form of the
CAARS (CAARS-S: S) consisting of 26 items. Of those, 24 subjects had to be removed due to
missing data (more than 10% missing items). Another 11 subjects had to be removed due to
lack of variability in response patterns. Thus, a total of 1429 subjects remained, of which 837
belonged to one of the clinical groups (ADHD: n = 123, Obesity: n = 135, Pathological Buying:
5
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n = 62, ProblemGambling: n = 517), while 592 had no diagnosed psychiatric disorder
(referred to as control group). Data of people with obesity and pathological buying were
gathered at the Department of Psychosomatic Medicine and Psychotherapy of the Hannover
Medical School (MHH). The first group consisted of bariatric surgery candidates with morbid
obesity (BMI240 kg/m’) and was seen within the routine preoperative psychosomatic
evaluation. The second group consisted of patients with pathological buying who were
seeking psychotherapy treatment. All patients were assessed at baseline (i.e. before starting
the psychotherapy). Subjects with problem gambling behavior were recruited via a
nationwide general population survey (N=15,023) and from different populations with a high
risk of gambling problems (gambling locations, via media announcements, outpatient
addiction services, debt counselors, probation assistants, self-help groups and specialized
inpatient treatment facilities; for further details see Meyer et al., 2015). All participants were
diagnosed based on the respective DSM-IV (American Psychiatric Association, 2000) criteria
by clinical professionals at the respective locations. The presence of pathological buying was
defined using the impulse control disorder module of the Structured Clinical Interview for
DSM-IV disorders (SCID-ICD); First et al., 2002). Problem gambling was diagnosed with the
gambling section of the Composite International Diagnostic Interview (CIDI; World Health
Organization, 2009). Problem gambling was defined by fulfilling at least one DSM-IV criterion
for pathological gambling over the lifecourse. Among the sample with problem gambling 385
subjects fulfilled the DSM-IV criteria for pathological gambling. All members of the control
group derived either from an online-sample (n=540) or a sample gathered at the Philipps
University Marburg (n=52). Data of patients with ADHD were gathered either online (n=84)
or at the outpatient clinic of the Department of Clinical Psychology at the Philipps University
Marburg (n=39). Online subjects were allocated to the clinical group when they reported a
clinician based lifetime diagnosis of ADHD. The mean values of the CAARS scales between
the online samples and their respective clinical sample from Marburg (ADHD and control-
group) were compared to assess the validity of the online sample. No significant differences
were detected. Information on age and gender was available for all members of the sample,
as well as BMI for bariatric surgery candidates with extreme obesity. Mean BMI of this latter
group was 47.1 kg/m” with a standard deviation of 8.47. Table 1 shows the details of the

samples.
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Please insert Table 1

The study was approved by the local review boards of each institution involved,
written informed consent was obtained from all participants, and their confidentiality was
assured. From 2010 to 2013, subject data was collected through convenience sampling at
the participating centers (see above). All subjects were provided with ashort study
description, and were asked to fill out the CAARS questionnaire. Data was then sent to the

Department of Psychology at the Philipps University Marburg.

2.2 Measures
The German Conners Adult ADHD Rating Scales(CAARS)

The German adaptation of the CAARS (Conners et al., 1999; German version: Christiansen et
al., 2014) assesses ADHD core-symptoms and related problematic behavior in adults 18
years of age and older.Assessment of symptom frequency is based on the evaluation of self-
and observer ratings. Symptoms are rated on a Likert-scale from “0” (not at all/never) to “3”
{very much/very frequently). The long forms of the CAARS (CAARS-S/0: L) consist of 66 items
assessing ADHD core-symptoms on four scales (Inattention/Memory Problems,
Hyperactivity/Restlessness and Impulsivity/Emotional Lability, Problems with Self-Concept).
Furthermore, two scales that relate directly to the DSM-IV-TR diagnostic criteria (DSM-IV
Inattentive Symptoms and DSM-IV Hyperactive/Impulsive Symptoms) are included.ltems in
the self-rating are formulated in the first person singular (i.e. ‘I have trouble keeping my
attention focused...”), whereas items for observer ratings are formulated in the third-person
singular (i.e. ‘the person being described has trouble keeping attention focused...”).The short
forms of the Instrument (CAARS-S/O: S) consist of 26 items assessing ADHD core-symptoms
and self-concept, while the screening version (CAARS-S/0: SV) consists of 30 items and puts
emphasis on the DSM-IV-TR Diagnostic criteria. This analysis used the short version of the
self-rating form (CAARS-S: S) for all calculations. All versions allow calculation of the ADHD-
Index, which contains the 12 items best suited to discriminate clinical from control groups
according to the manual (Conners et al., 1999). Furthermore calculation of an Inconsistency
Index assists in detecting unmotivated, haphazardly or deliberately distorting response
behavior. Check Table 2 for a list of items and their associated scales.

7
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Please insert Table 2

2.3 Statistical Analysis

All raw data was stored at a database in Marburg (Department of Psychology, Philipps
University Marburg). Analyses of data were carried out using the statistical packages SPSS
18.Since there was no evidence against the assumption that data was missing completely at
random (Little MCAR-Test, p = .436), missing values were imputed with the expectation-

maximization algorithm.

In accordance with the literature (Christiansen et al.,, 2011), there were small
negative correlations between all scales and age ranging from -.103 (Impulsivity/Emotional
Lability) to -.152 (Hyperactivity/Restlessness) in the current study. Older participants
produced lower values on all scales. There was a small correlation between Problems with
Self-Concept and gender (.135), which is also in accordance with the literature (Christiansen
et al.,, 2011). No other significant correlations between gender and the other subscales of
the CAARS exist. Consequently, age and gender were included as covariates for all further

analyses.

In a first step, the mean scores of the CAARS-S: S sub-scales (/nattention/Memory,
Hyperactivity/Restlessness, Impulsivity/Emotional Lability, Problems with Self-concept and
ADHD-Index) were computed as dependent variables in a MANCOVA with diagnosis as the
between-subject-factor and age/gender as covariates. Post-hoc analyses of significant
differences were analyzed with ANOVAS and T-tests using Bonferroni correction for multiple
testing.

Subsequently, a discriminant-analysis was calculated initially using a stepwise
procedure to extract the scales most useful in determining group membership based on the
values of the CAARS scales. CAARS subscales were then subjected to discriminant analysis in

order to determine sensitivity and specificity parameters.

In a final step, the Inconsistency-Index was calculated for each form, whereupon
subjects with an inconsistent answer style (via manual guidelines) were removed from the

sample. The remaining forms were then used to calculate sensitivity and specificity
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parameters comparing our sample values to the percentiles/standard deviations of the

German CAARS normative sample.

Effect sizes are reported as eta-squares (r]l) for analyses of variance, or Cohen’s d (d)
for T-tests. Cohen (1988) defined an r]2 of 0.01/d = 0.2 as a small effect size, one of r]2 =
0.06/d = 0.5 as medium, and one of r]2 =0.14/d = 0.8 as large.

3. Results

Please insert Table 3

3.1 Mean differences of ADHD-patients andall other groups

Patients with ADHD score significantly higher than either the control or the other patient
groups across all scales. Effect sizes are consistently high; comparing the group with obesity
to the group with ADHD on the scaleProblems with Self-Conceptresults in a medium effect
size. Overall, this pattern indicates that the items and scales of the CAARS assess specific
symptom clusters of ADHD, not just inattentive-, hyperactive- and impulsive behaviors in

general.

Please insert Table 4

Differences between the other groups (obesity, buying, gambling, control)

Regarding the scale ADHD-Index, there is a significant difference between patients with
problem gambling and the control group, but the effect size is small. All other groups do not

differ significantly in their means on the ADHD-Index.

The group with obese patients scores lowest on the Hyperactivity/Restlessness scale (see
Table 2), which results in a significant medium-sized difference compared to the group with
patients with problem gambling. Compared to problem gamblers, the control-group scores

significantly lower as well, the effect size is small tough.
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Considering the scale Impulsivity/Emotional Lability, the problem gamblers score higher than

the control-group resulting in a small, tough significant difference.

Regarding Problems with Self Concept, significant medium-sized differences exist between
the group of obese patients and the control-group, as well as between the group of obese

patients and problem gamblers.

Mean differences across groups, influences of age and gender

Since the Box test reached significance (Box's M=179.219, Feo.278861.801, p= .000), the Wilks's
Lambda distribution is used for multivariate hypothesis testing. There is a significant main
effect for diagnosis (Wilk’s Lambda = 25.478, Fisiz000 = 4.93, p =.000, r]2 =.082), and, as
expected, significant effects of both the covariates age (Wilk's Lambda = .979, Fiaisooo =

5.984, p= .000, n’= .021) and gender (Wilk's Lambda = .962, F1a1s.000 = 11.143, p= .000, n*

.038). The older the participant, the lower the values across all scales; female participants
score higher than males on the Self-Concept scale, regardless of group membership; all other

scales are not affected by gender differences. See table 3 for between-group comparisons.

3.2 Stepwise Discriminant Analysis of the CAARS-Subscales for all groups

Due to an insufficient minimum partial F-value, Impulsivity/Emotional Lability was excluded
from the discriminant analysis. Based on their partial F-values, the remaining scales were
included in the following order: ADHD-Index, Self-Concept, Inattention/Memory Problems,
and Hyperactivity/Restlessness. The Eigenvalue (.312) and canonical correlation (4.88) of the
resulting discriminant function indicates a good group separation between patients with
ADHD and the other groups, as does the significant Chi-square test (x?=387.42, df=4, p<
.001). The standardized canonical discriminant function coefficients represent the partial
weight of variables within the discriminant function (see table 4 for details). Values within
the structure matrix represent the total correlation between variables and the discriminant
function. Again, both coefficients indicate the relevance of the ADHD-Index for the

discriminant function.

Please insert Table 5
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Table 5.1 displays the results of the group allocation based on the discriminant
function. Of the participants with an ADHD diagnosis 80 % are correctly classified as such
(sensitivity), while 85% of the other participants have been correctly classified as well
(specifity). Of the originally grouped cases, 17.5 % have not been correctly classified based
on their CAARS results.

3.3 Sensitivity and specificity when diagnosing ADHD based on manual cut-offs

Table 5.2 displays sensitivity and specificity values when predicting group membership with
the ADHD-Index using cut-offs from the manual of the German CAARS adaptation
(Christiansen et al., 2014). Of the participants with an ADHD-diagnosis 89 % (no change
when adjusted for the Inconsistency-Index) are correctly classified while only 68% (73 %
when adjusted for the Inconsistency-index) of the other participants are correctly classified
when compared to highest 15% of the norm group (> 1 SD). When comparing the
participants’ values to the highest 2% of the norm group (> 2 SD), specificity rises to 84% (87

% when adjusted), while sensitivity drops to 76% (78 % when adjusted; see table 5.3).

Discussion

This investigation examined the discriminative ability of the self-rating form of the CAARS-S
using a large sample of adults recruited from various university clinical institutions as well as
an online sample. Our goal was to provide information whether the CAARS could reliably
differentiate between patients with ADHD and other disorders associated witha lack of
impulse control, namely patients suffering from problem gambling and pathological buying
as well as extremely obese patients. A community control group was included to ensure

good comparability of the data.

Differing from the results on the inability of the CAARS to distinguish between
patients with ADHD and patients with mood and anxiety disorders (Van Vorhees et al.,
2011), we could demonstrate that members of the ADHD-group score considerably higher
than members of all other clinical groups and the control group on all five scales of the

CAARS. This indicates that the items and scales of the CAARS assess specific clusters of

11
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symptoms that are highly associated with typical problems of people with ADHD, not just

unspecific inattentive, hyperactive and impulsive behaviors.

The most distinct difference between the ADHD-group and all other groups was
observed for the scale Inattention/Memory problems. Ratings of the ADHD-group were
remarkably higher than those of any other group (effect sizes ranging from d=1.61 to
d=2.06), while all other groups ratings do not differ significantly from each other. This was to
be expected, since inattention/poor concentration (e.g. keeping track of tasks or organizing
oneself) is not one of the core symptoms of the other patient groups included in this study.

Accordingly, differences between the ADHD-group and all other groups on the scales
Hyperactivity/Restlessness and Impulsivity/Emotional Labilitywere slightly lower (d=1.28 to
d=1.80), but still strong. While the group of patients with problem gambling scored
considerably lower than the ADHD-group, they scored significantly higher than the control-
group on both scales. Even when the effect sizes can be described as small at best (d=.34),
patients with gambling problems seem to exhibit increased symptoms of impulsivity,
although the difference to the control group is smaller than expected. Peculiarly, neither the
groups of patients with pathological buying or obesity show any significant differences on
both scales compared to the control-group. This is particularly odd with respect to the
Impulsivity/Emotional Lability scale, since Miiller et al. (2009) suggest to define pathological
buying either as an “unspecified, abnormal habit or impulse control disorder”, while McElroy
et al. (1994) emphasize intrusive, irresistible and meaningless impulses as requirements for a
diagnosis of compulsive buying disorder. Of note, current state of research indicates that
pathological buying can be viewed as a behavioral addiction (Miller et al. 2015). With
respect to the development and maintenance of obesity, impulsivity has been identified as a
central feature (Mobbs et al., 2010; Nederkoorn et al., 2006; Stice, 2002; Bonato et al.,
1983). This is especially true with regard to bariatric surgery patients. Previous research
demonstrated high levels of food-related as well as food-unrelated impulsivity in this group
(Gerlach et al., 2015; Georgiadiu et al., 2014). When taking a closer look at the items that
constitute the scale Impulsivity/Emotional Lability (see Table 2) it becomes clear that these
mainly focus on impetuous and inappropriate expressions of emotional states (e. g.
problems with angry outbursts). Pathological buying and gambling count among the
behavioral addictions, while the development of an addiction in general is strongly

associated with a lack of other functional emotion regulation strategies. The difference in

12
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impulsivity between patients with ADHD and patients with behavioral addictions in this
survey might stem from different strategies when it comes to emotional regulation. Patients
with addictions tend to dampen aversive emotions through use of a substance or a behavior
that makes impetuous and inappropriate expressions of emotional states less likely to
surface.The same logic might be applied to the differences between groups regarding the
scale Hyperactivity/Restlessness that is mainly composed of items describing insufficient
resources in dealing with boredom which Fisher (1993) defines as an unpleasant, transient
affective state in which the individual feels a pervasive lack of interest and difficulty
concentrating on the current activity.

Both the group of ADHD patients as well as the one with obesity score significantly
higher than the healthy control group on the Problems with Self-Concept scale. The elevated
values of the group of obese patients are not surprising when one considers the current
literature on that matter. A three-year longitudinal study of O’Dea (2006) displays
substantially lower values across all self-concept domains within the group of females with
the highest BMI, while Franklin et al. (2006) assume that obesity impacts self-perception of
children entering adolescence in selected areas of competence, like sports, physical
appearance and peer engagement. However, the difference of magnitude between both
groups is remarkable. The enormous level of impairment reported by patients with ADHD,
even in contrast to people with obesity, hints at the negative impact on quality of life that
the core symptoms of ADHD impose on patients afflicted by this condition. Our sample of
people with ADHD seems to suffer from aversive emotional states with a higher frequency
and intensity than the rest of the sample, even compared to treatment-seeking patients
suffering from behavioral addictions or extreme obesity. This seems not only to be a result
of negative learning experience brought about by the disorders symptoms, but also a central
feature of ADHD, as for instance postulated by the dopamine theory of attention deficit
hyperactivity disorder (Levy, 1991).The regulating effect of addictive substances or behaviors
on aversive emotional states might be responsible for the enormous differences between
the ADHD-group and the other clinical groups in our sample, as it could explain why people
suffering from addictions do not much differ from the healthy control group when regarding
impulsivity, hyperactivity and problems with self-concept. In other words, people with
addictions display scores within normal limits, because their substance use or behavior

prevents problematic demeanors or aversive emotional states from surfacing. Furthermore,

13

1



Manuskript 2

if people with ADHD experience heightened levels of emotional stress, as our results
suggest, this supports the assumption that ADHD represents a significant risk factor for the
onset and development of addictions (Ohlmeier et al., 2007), since comorbid substance use
disorders in adult ADHD might be connected to self-medication. A study of Wilens et al.
(2007) demonstrated that 70 % of the participants were using substances to improve their
mood, to sleep better, or for reasons other than “getting high”. He assumes this kind of ‘self-
medication’ to be especially common among individuals whose ADHD remains undiagnosed
or who have been diagnosed, but never underwent appropriate treatment. Furthermore 80
of the 517 subjects with problem gambling were diagnosed with a comorbid axis | mood or
anxiety disorder (Bischof et al., 2013), which did not - contrary to the findings of Van
Vorhees et al. (2011) - noticeably bias the accuracy of the CAARS-S when differentiating
groups. This strengthens the assumption that the CAARS-S might be universally effective in
distinguishing ADHD from disorders who emphasize on inhibition of aversive emotional
states.

Age and gender had a mediating, but only small effect on the CAARS ratings. Older
subjects produced lower ratings on all scales confirming findings of the literature that
demonstrated that age is significantly associated with a decline of total ADHD symptoms, as
well as the symptoms of hyperactivity, impulsivity, and inattention (Biederman et al., 2000).
Female subjects across all groups produced slightly higher ratings on the scale Problems with
Self-Concept which is also in accordance with the literature (Kling et al., 1999).

When taking a closer look at the discriminant analysis and the resulting squared
standardized canonical discriminant function coefficients, it is noteworthy that four scales
explained 76% of the variance of the discriminant function (ADHD-Index 40 %,
Inattention/Memory 20 %, Problems with Self-Concept 11 %, Hyperactivity/Restlessness 6 %),
while the scale Impulsivity/Emational Lability did not significantly contribute to the
explanation of variance in the data. The high correlation of the ADHD-Index with the
discriminant function indicates its suitability for measuring inattentive, hyperactive, and
impulsive behaviors - the three core ADHD symptomes. It is important to note that the ADHD-
Index shares some items with the scales Hyperactivity/Restlessness and
Impulsivity/Emational Lability. The contribution of items specific to these latter scales
however, is low to almost non-existent, though. On the other hand, items specific for the

Inattention/Memory and Problems with Self-Concept scales still contribute strongly to the
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discriminant function. Those scales seem to be suited best for discriminating patients with
ADHD from patients with other disorders associated with deficits in impulse-control. This
was to be expected, since those disorders are not specifically associated with
attention/memory problems and of all examined groups in this study only obese patients
displayed problems with low self-concept.

Altogether, either predicting group membership through the use of discriminant
analysis or the use of the German CAARS norm tables resulted in satisfactory sensitivity and
specificity parameters. When using the ADHD-Index together with the CAARS norm tables,
splitting the sample according to the inconsistency-indexincreases both the sensitivity as
well as the specificity values. The accuracy rating is highest (82.5%), when the cut-off is set

two standard deviations off the mean.

Limitations

Subjects in the online sample were not diagnosed by clinicians, but were assigned to the
ADHD or control group solely based on their response to the question if they had a diagnosis
of ADHD. However, there were no substantial differences when comparing the scores of the
ADHD subjects diagnosed by a professional clinician to those of the online sample assigned
to the ADHD-group. The same applies for the control group. Furthermore, considering the
similarities within both groups and the large differences between the groups (ADHD and
controls), it seems safe to assume that the online sample is of a fair quality, especially since
the online data was carefully examined and forms with obviously random or one-sided
response tendencies have been removed from the sample.

Another limitation is that co-morbidities of the ADHD-group were not taken into
account. We might have had patients within this group that were also obese, pathological
shoppers or problem/pathological gamblers. Since patients with ADHD are frequently
affected by at least one other disorder (Kessler et al., 2006; Kooij et al., 2010; Sobanski et al.,
2006), chances that this sample is not biased are slim at best. On the other hand, considering
that ADHD is a disorder with frequent and various co-morbidities, the usefulness of a “pure”
sample, regarding the application of the CAARS in everyday clinical practice, is questionable.
If anything, a contaminated ADHD-sample, due to overlapping co-morbidities in all clinical
groups, likely results in smaller differences. Similarly, the presence of ADHD was not an

exclusion criterion for the group with extreme obesity and for patients with pathological
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buying or problem gambling. Those groups were not screened for ADHD. Given that the
literature indicates high psychiatric comorbidity in these groups including ADHD (Gruss et al.,
2012; Black et al., 2012), the present findings might have been biased by possible ADHD
symptoms in these control groups.This makes distinction of groups more complicated, which
indicates the superior quality of the CAARS to differentiate clinical groups, since there are
substantial differences between the patients with ADHD and all other groups.

The absence of a group of subjects diagnosed with emotionally unstable personality
disorder (impulsive or borderline type) is a limitation, as, beyond lack of behavioral
inhibition, those share additional clinical features (e. g. emotional dysregulation and
cognitive impairment) with patients with ADHD, and therefore constitute the group of

patients most difficult to distinguish (Philippsen, 2006).

Conclusion

All things considered it can be said, that the short version of the German adaptation of the
CAARS differentiates well between groups of patients with ADHD and groups with other
primary diagnoses related to poor impulse control, especially those based on regulation of
aversive emotional states using dysfunctional behaviors or substances. Across all scales and
groups, mean value differences are consistently high. Sensitivity and specificity parameters
are adequate, whether classification of group membership is based on discriminant analysis
or based on manual cut-offs. Especially the ADHD-Index consisting of twelve items that can
be calculated when using any form of the CAARS (long, short or screening), has a strong
predicting power whether a subject has ADHD or another disorder related to impulse control
problems. Its accuracy rating is highest (82.5 %), when the cut-off is set two standard
deviations off the mean, relative to the German norm sample. This is important, since there
have been some reports that the CAARS is capable of differentiating patients with ADHD
from a healthy control sample, but lacks the ability to differentiate ADHD from other
disorders. The heterogeneity of its items - representing the diversity of ADHD-core
symptoms - seems to be the main strength of the ADHD-Index, as it remains robust to

distortion even while individual items resemble symptoms of other psychiatric disorders.
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Table 1: Demographics with number of participants, gender and mean age with standard deviation for the different groups

Group n % of total male female age (SD)
ADHD 123 8.6 66 (53.7%) 57 (46.3%) 31,49 (9.75)
Control Group 592 41.4 227 (383%)  365(61.7%) 34,18 (12.59)
Obesity 135 9.4 41 (30.4%) 94 (69.6%) 39,87 (16.61)
Buying 62 43 12 (19.4%) 50 (80.6%) 40,35 (10.75)
Gambling 517 36.2 417 (80.7%) 100 (19.3%) 41,24 (12.09)
TOTAL 1429 100.0 763 (53.4%) 666 (46.6%) 37,31 (12.56)
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Table 2; All Iltems (paraphrased) used in the CAARS short farm. Items in Bold letters are also part of the subscale ADHD-

Index, which consists of 12 items. The number on the right refers to the number in the CAARS-Manual.

No. Subscale Item
Inattention/Memory Problems
1 Problems with arganizing oneself 3
2 ... keeping track on several tasks 5
3 ... finishing tasks 17
4 ... procrastination 18
5 ... keeping focus 21
Hyperactivity/Restlessness
6 Problems with constantly moving 4
7 ... being bored easily 6
8 ... sensation-seeking 10
9 ... feelings of inner unrest 11
10 .. fidgetiness 23

Impulsivity/Emotional Lability

11  Problems with interrupting people 4
12 ... controlling temper 7
13 ... angry outbursts 8
14 .. irritability 13
15 ... capriciousness 20
Problems with Self-Concept
16  Problems with self efficacy 9
17 .. self-reproach 15
18 ... faking self-confidence 16
19 .. lack of confidence 25
20 ... learning experience 26
ADHD-Index
21  Problems with restlessness 2
22 ... distractibility 12
23 ... being a low performer 14
24 ... intruding in others activities 19
25 ... hyper-focus 22
26 ... keeping focus on boring activities 24
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Table 3: Results of MANCOVA for the different groups and CAARS subscales adjusted for age and gender with Mean
Difference (MD), Standard Error (SE), and effect size (d)

Group Comparison MD SE sig. d
ADHD Control Group 0.99 .05 .000* 1.92
Obesity 0.91 .07 .000* 1.86
Buying 0.94 .08 .000* 1.87
é Gambling 0.85 05 .000* 1.68
‘_!= Obesity Control Group 0.08 .05 1.00 0.10
g Buying 0.04 08 1.00 0.06
3 Gambling -0.06 .05 1.00 0.09
Buying Control Group 0.04 .07 1.00 0.04
Gambling -0.10 .07 1.00 0.15
Gambling Control Group 0.14 .04 .001* 0.18
ADHD Control Group 111 .06 .000* 1.67
= Obesity 1.09 .08 .000* 1.72
E Buying 1.26 10 .000* 2.06
[T Gambling 1.04 .07 .000* 1.61
-E‘-:. g Obesity Control Group 0.02 .06 1.00 0.02
2% Buying 0.16 .10 .950 0.29
S e Gambling -0.05 .07 1.00 0.11
Fcu Buying Control Group -0.14 .09 942 0.30
= Gambling -0.23 .09 .148 0.15
Gambling Control Group 0.07 .04 .879 0.09
o ADHD Control Group 1.01 .06 .000* 1.66
o Obesity 1.51 .08 .000* 1.80
2 Buying 0.92 .09 .000* 1.54
E Gambling 0.78 .06 .000% 1.28
&g Obesity Control Group -0.04 .06 1.00 0.13
2 Buying -0.13 09 1.00 0.21
£ Gambling 027 06 .000* 0.46
£ Buying Control Group 0.93 .08 1.00 0.09
a Gambling -0.14 .08 .785 0.25
£ Gambling Control Group 0.24 .04 .000* 0.34
ADHD Control Group 0.92 .06 .000* 1.63
= Obesity 0.86 .07 .000* 1.58
5 Buying 0.77 09 .000* 1.40
© Gambling 0.74 .06 .000* 1.42
EEJ__ g Obesity Control Group 0.06 .06 1.00 0.07
) Buying -0.09 09 1.00 0.16
F Gambling -0.13 06 274 0.23
2 Buying Control Group 0.15 .08 479 0.27
E Gambling -0.04 .08 1.00 0.02
Gambling Control Group 0.19 .04 .000* 0.34
ADHD Control Group 0.77 .07 .000* 1.05
s Obesity 0.42 .09 .000* 0.52
= Buying 0.74 17 .000* 0.88
= Gambling 0.73 08 .000* 1.09
"é % Obesity Control Group 0.35 .07 .000* 0.45
£ § Buying 0.31 s .055 0.36
¢ Gambling 0.31 74 .000* 0.52
E Buying Control Group 0.04 .10 1.00 0.05
Gambling -0.01 10 1.00 0.14
Gambling Control Group 0.04 .05 1.00 0.10
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Table 4: Standardized canonical discriminant function coefficients (SCDFC) and Structure Matrix of the discriminant analysis

for the different groups

CAARS-Subscale SCDFC Structure Matrix
ADHD-Index 631 917
Inattention/Memory 452 .874
Self-Concept -.339 499
Hyperactivity/Restlessness 243 .805
Impulsivity/Emotional Lability not included in analyses
25
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5.1: Sensitivity and Specificity using ADHD-Index for predicting group-membership, based on discriminant analysis

Diagnosis
Positive negative
CAARS-Result positive 98 (0.80%*) 195 (0.20) 239
negative 25 (0.15) 1111 (0.85*%) 1136
123 1306 1429

5.2: Sensitivity and Specificity using ADHD-Index for predicting group-membership, based on German CAARS-

Norm Tables

ADHD-Diagnosis

Positive negative
Index > 84 % (1 positive 110 (0.89%*) 413 (0.32) 523
SD) negative 13 (0.11) 893 (0.68**) 906
123 1306 1429
Index >98 % (2 positive 93 (0.76%) 210 (0.16) 303
SD) negative 30 (0.24) 1096 (0.84**) 1126
123 1306 1429

5.3: Sensitivity and Specificity using ADHD-Index for predicting group-membership, based on German CAARS-
Norm Tables, sample adjusted by Inconsistency-Index

ADHD-Diagnosis

Positive negative
Index >84 % (1 positive 89 (0.89%) 307 (0.27) 396
SD) negative 11 (0.11) 827 (0.73**} 838
100 1134 1234
Index >98 % (2 positive 78 (0.78%*) 151 (0.13) 229
SD) negative 22 (0.22) 983 (0.87**) 1005
100 1134 1234
26
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Abstract

Objective: Hyperactivity, one of the core symptoms of ADHD, has been mostly neglected in neuropsychological
assessment of childhood ADHD. The neuropsychological Quantified behavior Test (QbTest) separately assesses all three
core symptoms of ADHD on a behavioral level. Factor structure of the QbTest and its concurrent and discriminant validity
are presented. Method: An exploratory factor analysis (n = 828 children) was performed. In a second sample (n = 102
children) a Multi-Trait-Multi-Method (MTMM) approach was used for validity analyses. Results: A three factorial model
explained 76 % of the total variance, with the resulting QbTest factors significantly influenced by age and gender.The MTMM
approach yielded promising results for discriminant, yet inconsistent findings for concurrent validity between the QbTest
and another attenton test as well as for Conners’ Parent and Teacher Rating Scales. Conclusion: Results indicate that the
QbTest may be helpful for the behavioral assessment of childhood ADHD, yet further studies on its psychometric quality
and clinical utility are needed. (. of Att. Dis. 201 2; XX{(X) 1-XX)

Keywords

ADHD, assessment, continuous performance test (CPT), Quantified behavior Test (QbTest)

Introduction

There is a lack of well-validated, objective, and easy-to-
administer tests that separately assess all three core symp-
toms of ADHD (i.e., age-inadequate levels of inattention,
hyperactivity, and impulsiveness), one of the most common
and highly impairing childhood disorders (Polanczyk, de
Lima, Horta, Biederman, & Rohde, 2007; Stein, Blum, &
Barbaresi, 2011). During the past decades, guidelines for
the assessment and diagnosis of ADHD have been devel-
oped (e.g., American Academy of Child & Adolescent
Psychiatry, 2007; American Academy of Pediatrics, 2000;
Taylor et al., 2004). They all recommend the use of a vari-
ety of methods and informational sources, includmng child
behavior observation, parent and teacher rating scales,
standardized clinical interviews for parents and children,
and physical examinations. Although these sources play an
important role in the diagnosis of ADHD, they have been
criticized because of their subjective nature. Self-report and
observer-rating scales as well as clinical interviews are
vulnerable to both clinician and informant biases (Edwards
et al., 2007). Moreover, findings of reduced reliability for
monitoring symptoms over time (Rabiner et al., 2010) and
influences of children’s gender, ethnicity, and socioeco-
nomic status (SES) on symptom ratings (Bussing et al.,
2008) have further supported objections against rating scale

procedures. Therefore, objective and reliable laboratory-
based measures of ADHD symptoms are highly desirable,
and considerable effort has been put into the development
and evaluation of more direct assessment methods of core
ADHD symptoms.

Over the past 20 years, computer-administered neuro-
psychological attention tests have become a popular means
for behavioral assessment of attention processes, providing
a direct observational, norm-referenced measure (Hasson &
Fine, 2012). The continuous performance test (CPT) is the
most commonly used neuropsychological test for ADHD
evaluation in both research and clinical settings (Ballard,
1996; Corkum & Siegel, 1993; Epstein et al., 2003; McGee,
Clark, & Symons, 2000; Nichols & Waschbusch, 2004;
Riccio, Waldrop, Reynolds, & Lowe, 2001). The CPT is a
computer-based vigilance test that aims at assessing
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executive functions (EFs) like sustained attention as well as
selective attention processes and behavioral inhibition.
These EFs have been shown to be closely related to symp-
toms of ADHD (for a review, see Willcutt, Doyle, Nigg,
Faraone, & Pennington, 2005). When performing a CPT,
participants are generally requested to react as fast as pos-
sible to target stimuli by pressing a key and to refrain from
pressing it for nontarget stimuli. Failure to respond to the
target stimuli is usually interpreted as a result of inattention,
while responses to nontarget stimuli are interpreted as
results of impulsivity. It is important to note that the term
CPT in fact refers to a test paradigm, with many different
versions that vary in duration from 6 to 22 min, target-to-
nontarget ratio, and other test features (Riccio et al., 2001).
Although CPTs have excellent face validity and a great
intuitive appeal as an objective measure for ADHD symp-
toms, research concerning the diagnostic utility of CPTs for
ADHD remains controversial (Barkley, 1991; Halperin et al.,
1990; McGee et al., 2000). While a large number of studies
have reported differences in CPT performance measures
between ADHD children and healthy controls (for a review,
see Nichols & Waschbusch, 2004), only few have been suc-
cessful in finding those differences for ADHD children and
other clinical groups (O’Brien et al.,, 1992). Forbes (1998)
stated that a diagnostic instrument must be able to distinguish
between clinical groups to be of clinical utility. As it is true
for behavior rating scales, interviews, standardized observa-
tion methods, or any other diagnostic tool, CPTs by them-
selves up to today have not been shown to have sufficient
discriminative validity to determine a diagnosis of ADHD.
There is agreement on the fact, though, that the use of CPTs
as part of a larger neuropsychological battery can improve
diagnostic precision and may be highly important for the
reduction of gender bias in the diagnostic process (Hasson &
Fine, 2012). Moreover, CPTs provide a quick and relatively
cost-effective laboratory-based measure with the potential of
being suitable for medication monitoring (Gualtieri &
Johnson, 2005; Riccio et al., 2001; Wehmeier, Dittmann,
Banaschewski, & Schacht, 2012; Wehmeier et al., 2011).
The Quantified behavior Test (QbTest©; see description
below) is a commercial neuropsychological test that com-
bines the CPT paradigm with apparative measurement of
motor activity (for similar measurement techniques, see
Teicher, Ito, Glod, & Barber, 1996) and aims at assessing all
three core ADHD symptoms (i.¢., inattention, hyperactivity,
and impulsivity) separately. Two different QbTest versions
are provided targeting two different age groups. The first
version can be used for children aged 6 to 12, and the sec-
ond version can be applied for participants aged 12 to 60.
As described above, standard CPTs appear to have an insuf-
ficient ability to discriminate between ADHD and other
clinical conditions. Thus, additional use of motor assess-
ment might enhance test validity because hyperactivity is a
core symptom in many ADHD children and has been

frequently neglected in neuropsychological attention tests
so far. In addition, the QbTest may be helpful in reducing
gender, age, and SES biases in the diagnostic process, which
are often observed when applying rating scale measures, as
described above.

Despite these potential advantages, neither the factorial
validity (.c., “Does the test capture the three core ADHD
symptoms?”) nor its convergent validity with other mea-
sures (i.e., “Do the QbTest results correlate with correspond-
ing questionnaire measures?”) has been investigated. This is
particularly noteworthy, as the QbTest (6-12)" is being mar-
keted and widely used as a diagnostic tool for ADHD (Vogt
& Williams, 2011) and even for titration of stimulant medi-
cation by a growing number of practitioners in European and
North American countries (Wehmeier et al., 201 1; Wehmeier
et al.,, 2012). Moreover, the test has been incorporated in
numerous studies concerning different aspects of ADHD
(Brocki, Tillman, & Bohlin, 2008; Glinther, poster presenta-
tion; Qades, Dauvermann, Schimmelmann, Schwarz, &
Myint, 2010; Scholtens, Diamantopoulou, Tillman, &
Rydell, 2011; Vogt & Williams, 2011; Wehmeier etal., 2011;
Wehmeier et al., 2012). As the factorial validity of the test
has not yet been investigated, it remains unclear how the dif-
ferent QbTest variables (a total of 17) relate to one another
and whether they reflect ADHD symptoms in children.
Reporting and using a large number of measures is problem-
atic because it will lead to an increase of Type I error (false
positive, that is, risk of diagnosing a healthy child with
ADHD) sinee repeated measurement of the same latent con-
struct dramatically decreases the threshold for a significant
finding. Using standard corrections to control for the many
measures (¢.g., Bonferroni correction) would lead to higher
risk of committing a Type II error though (false negative,
that is, risk of overlooking a child who does in fact have
ADHD and could profit from adequate treatment) because it
drastically raises the threshold for a significant finding.
These methodological problems could be attenuated by inte-
grating variables that presumably measure the same latent
constructs with single factors.

Besides the methodological issues, reporting a multitude
of measures is highly inefficient for clinical practice. For
practitioners, it is much more convenient to have few main
parameters to consider and interpret than to observe 10 or
more variables from one single test. This is especially true
for diagnoses in ADHD where already a multitude of differ-
ent informational sources and measures must be applied
and integrated (see Taylor et al., 2004).

Factor analysis (FA) is the methodological procedure of
grouping variables together and reducing redundant infor-
mation by producing factor scores that are easier to interpret
and thus a major benefit for practitioners. The primary aim
of this study, therefore, is to explore the factorial structure
of the QbTest and its conceptual accordance with core
ADHD symptoms.
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In addition to the open question regarding factorial valid-
ity, it is unknown whether the symptom dimensions mea-
sured with the QbTest overlap with questionnaire-based
measures. Particularly, it 1s unknown whether the specific
measurement of motor activity as assessed with the motion-
tracking system incorporated in the QbTest is related to par-
ent or teacher ratings of hyperactive behavior. The secondary
aim of the study, therefore, is to examine the concurrent and
divergent validity of the evolving QbTest factors.

Method
Procedure and Participants

Two separate samples were used to (a) analyze the struc-
ture of the QbTest (Sample I) and (b) analyze concurrent
and discriminant validity of the evolving factors (Sample
IT). Sample I consisted of 901 German children who were
referred to a practice for Child and Adolescent Psychiatry
and Psychotherapy for ADHD assessment. Assessment
was based on diagnostic standards as formulated in the
guidelines (see Taylor et al., 2004). Clinical and psycho-
logical assessments were performed by a multiprofessional
team. As part of the assessment process, children also
completed the QbTest. As Sample I consisted of conve-
nience sampling in the private pediatric practice, some
children who were presented in the practice had been pre-
viously examined for ADHD symptoms elsewhere.
Irrespective of preexisting diagnostic results though, all
children had to complefe routine assessment to assure
well-founded diagnosis. Children who received ADHD-
specific medication were off medication for at least 24 hr
prior to performing the QbTest. Assessment took place in
the practice and was either performed by a senior physi-
cian (LL) or by well-trained medical staff. All children
received pharmacological and/or psychological treatment
after ADHD diagnosis was confirmed.

Sample II consisted of 102 strictly diagnosed German
ADHD children who were diagnosed and treated for ADHD
at the University Hospital of Child and Adolescent Psychiatry,
Essen, and at the Department of Clinical Psychology and
Psychotherapy at the University of Marburg. A standardized
Diagnostic and Statistical Manual of Mental Disorders (4th
ed., text rev.; DSM-IV-TR; American Psychiatric Association
[APA], 2000)-based clinical interview with the parents
(Parental Account of Childheod Symptoms [PACS]; Chen &
Taylor, 2006; Delmo, Weiffenbach, Gabriel, Stadler, &
Poustka, 2000/2001) and the Conners’ third Parent and
Teacher Rating Scales (Conners, 2008), intelligence testing
(Wechsler Intelligence Scale for Children—Fourth edition
[WISC-IV], German version; Petermann & Wechsler,
2011; Sattler, 1992), and the QbTest were part of routine
assessment. Part of Sample II (n = 32) additionally com-
pleted another laboratory test for attention assessment, the

children’s test battery of attention assessment, with the sub-
tests sustained attention, Go/No-Go, and divided attention
(KITAP; Zimmermann, Gondan, & Fimm, 2002).
Assessment was performed by well-trained medical staff,
and again, all children received pharmacological and/or psy-
chological treatment after ADHD diagnosis was confirmed.

Study protocols in accordance with the criteria of the
Declaration of Helsinki were reviewed and approved by the
local institutional review boards. Informed consent was
obtained from all parents or guardians and children prior to
the assessment, and their confidentiality was assured.

Deletion of univariate outliers in Sample I (3 SDs above
mean in any of the relevant QbTest variables) left 829 cases
for analysis. Because only one person with an age of 12 was
available in the data set, this case was also excluded from
further analysis for homogeneity of the sample. The final
Sample I thus consisted of 828 cases: 588 males (M age =
8.5 years, SD = 1.6 years) and 240 females (M age = 8.5
years, SD = 1.5 years). According to Comrey and Lee
(1992), this sample size is very good to excellent for explor-
atory factor analysis (EFA). Distribution of age and gender
in the remaining sample did not significantly differ from the
total sample. The gender distribution reflects the frequently
reported distribution of gender in ADHD, with boys out-
numbering girls about 3 to 1 (APA, 2000). Sample 1I con-
sisted of 102 cases: 79 males (M age = 8.9 years, SD=1.7
years) and 23 females (M age = 9 years, SD = 1.5 years).
Table | presents the distribution of age and gender in the
final Sample I and in Sample II.

The Quantified Behavior Test for Children
Aged 6 to |2 Years

The QbTest is a combined CPT and activity test for children
aged 6 to 12 years (Ulberstad, 2012), which aims to assess
all three core symptoms of ADHD in one test,” While per-
forming a standardized CPT on a computer, the movements
of the participant are recorded with an infrared camera fol-
lowing a reflective marker attached to a headband that the
participant wears while performing the test. The infrared
camera is placed about | m away from the participant, who
is sitting in front of a computer screen. Participants are
seated on a stool with no back support or armrest, to assure
that they do not adopt a reclining posture. The QbTest CPT
involves presentation of two different stimuli: a gray circle
(target) and a gray circle with a cross (nontarget). The
stimuli are presented on the sereen for 100 ms per stimulus
with an interstimulus interval (ISI) of 1,900 ms. The total
number of stimuli presented in QbTest is 450 with an equal
number of target and nontarget stimuli appearing in random
order. Over the course of the test (15 min), participants are
asked to press a button once in response to every target sig-
nal as fast as possible and to refrain from responding to
nontargets. The test instructions thus emphasize both speed

Downkoaded from jad.sagepub.com at UB Marbusg on February 6, 2013

93



Manuskript 3

Journal of Attention Disorders XX(X)

Table |. Frequency Distribution of Sample | and Sample Il by Age and Gender

Sample | Sample Il
Gender Gender
Female Male Female Male

Age n % n % n % n % n % n %

6 110 13.3 27 3.2 83 10.0 6 58 0 0 6 58

7 146 17.6 46 5.6 100 12.1 15 14.7 3 29 12 11.8
8 153 18.5 41 5.0 112 13.5 26 25.5 6 59 20 19.6

9 172 20.8 59 7.1 113 13.6 18 17.7 7 6.8 Il 10.8
10 140 16.9 42 5.1 98 1.8 17 16.7 3 29 14 13.7
11 107 12.9 25 3.0 82 9.9 11 10.8 2 1.9 9 88
12 0 0 0 0 0 0 9 8.8 2 1.9 7 6.8
Total 828 100 240 29.0 588 71.0 102 100 23 225 79 775

and accuracy. Participants’ activities during the test are
recorded by reading the coordinates (X and Y) of the head-
band marker. The position of the marker is sampled 50 times
per second, with a spatial resolution of 1/27 mm per camera
unit (Ulberstad, 2012). QbTech© provides separate norms
for boys and for girls, as well as for all age groups included
in QbTest 6-12 (age groups are per year, that is, separate
norms for ages 6, 7, 8,9, 10, 11, and 12). According to the
test manual (Ulberstad, 2012), normative data from a con-
trol group of healthy children are based on a total of n= 576,
including n = 262 males and » = 314 females.

The QbTest reports a total of 17 parameters. Those can
be divided into activity and CPT measures. The reported
activity measures include 5 parameters: (a) Time Active,
which reflects the percentage of time the subject has moved
more than 1 em/s; (b) Distance, which reflects the distance
traveled by the reflective headband marker and is measured
in meters; (c¢) the score Area, measured as the surface cov-
ered by the headband reflector during the test and is pre-
sented in square centimeters; (d) Total Number of
Microevents that are small movements of the reflective
marker that occur when a position change since the last
microevent is greater than 1 mm; and (¢) Motion Simplicity,
a measure of complexity of the motion pattern that is being
reported in percentage.

Twelve CPT measures are reported, including (f) Reaction
Time (RT) as the average time of all correct responses. This
score indicates latency in information processing and motor
response speed. (g) The score Outliers represents RTs that
are very slow compared with the overall RT performance
during the test. (h) RT Variation (RT Var) is calculated by the
standard deviation of the mean of correct response times. It
is a measure of the participant’s inconsistency in response
times. (1) The score Normalized Variation (NormVar) is the
RTVar expressed in terms of RT. (j) The total number of
missed targets is represented in the score Omission Errors,

while the total number of false hits is depicted by (k)
Commiission Errors. (1) The score Normalized Commission
Errors displays the proportion or ratio of commission errors
to correct responses to the target stimulus. Too fast responses
to a stimulus (less than 150 ms after presentation of the stim-
ulus) are reported by the score (m) Anticipatory. When there
is more than one button press per stimulus presentation, this
is measured and reported by (n) Multiresponse. (0) D-Prime
Modified (d") is a measure of signal detectability. It reflects
accuracy of target (signal) to nontarget (noise) discrimina-
tion and is calculated from commission and omission errors.
(p) Longest Passivity is the maximum number of consecu-
tive omission errors and gives information about the longest
time the participant has been passive during the CPT. Finally,
the total number of incorrect responses during the test is rep-
resented in the score (q) Error Rate that is calculated from
commission errors plus omission errors divided by the total
number of stimuli.

From all of the 17 above described QbTest parameters, 6
are secondary measures and measures of test involvement
rather than providing direct performance information.
Those secondary measures are caleulated from performance
information assessed by 1 of the 11 primary QbTest vari-
ables. Using those secondary variables for factor analysis
would imply double counting the direct information con-
tained in the primary variables. The secondary variables
were thus excluded from further analyses (Variables 7, 9,
12, 15,16, 17). Consequently, a total of 11 QbTest variables
consisting of 5 activity measures and 6 CPT measures were
included in the following analyses.

Statistical Analysis

Data reduction and analyses were catried out using the sta-
tistical package SPSS 19.0. Prior to analyses, all QbTest
variables were examined for accuracy of data entry, missing
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values, and outliers. No missing values were found, and
outliers were identified as being 3 SDs above mean for each
of the QbTest variables.

As a first step, a series of EFA were performed for data
reduction and to obtain the factor structure of the test.
Variables were included in the factor analysis if the follow-
Ing criteria were met: (a) variables loaded significantly
(>.30) on at least one factor and (b) conceptual coherence
was evident. In case of double loadings (>.30 on more than
one factor), variables were attributed to the factor with the
highest existing factor loading for this variable as well as
when conceptual coherence was given. The scree test and
the number of eigenvalues above 1.0 were used to select the
number of factors for extraction. Because it is unlikely that
the underlying dimensions are totally unrelated, we did not
restrain our analyses to varimax rotation, but used oblique
rotation (6 = 0) instead. Also, each factor had to receive
salient loadings (>.30) from more than one variable.

As a second step, Cronbach’s o was computed to report
internal consistency for the emerging factors. Finally, influ-
ences of age and gender on the QbTest factors were ana-
lyzed with a MANOVA. Effect sizes for differences between
gender and age groups were reported when appropriate and
interpreted according to Cohen (1977; small: .01 = 112,
medium: .06 2112, and large: nz =>.14).

To further validate the QbTest, a multitrait-multimethod
(MTMM) approach was used in Sample II, comparing the
established factors (e.g., Hyperactivity, Inattention,
Impulsivity) with the results of another test for attention
assessment (KITAP; Zimmermann et al., 2002) and the
Conners’ third Parent and Teacher Rating Scales (Conners,
2008). Association of standardized KITAP results in the
subtest sustained attention (comprising variables RT,
Omission, and Commission errors) as well as standardized
parent and teacher behavior ratings (Conners’ DSM-
Inattention subscale and DSM-Hyperactivity/Impulsivity
subscale) with the QbTest factors were examined. According
to the MTMM approach, we would expect significant, posi-
tive correlations between variables or factors representing
the same construct (¢.g., inattention) measured with differ-
ent methods (e.g., rating scale vs. attention test). A signifi-
cant positive correlation between those same constructs
would be regarded as an indicator of concurrent validity.
However, no significant correlations would be expected
between different constructs (e.g., inattention vs. peer prob-
lems) assessed with different methods (e.g., rating scale vs.
attention test). A low correlation between different con-
structs would give information on discriminant validity of
the QbTest factors. The Conners’ subscale Peer Relations as
well as 1Q scores from the German short version of the
WISC-IV (Petermann & Wechsler, 2011; Sattler, 1992)
were included in the correlational analysis for this reason.
Except for the Inattention factor, we would expect the other
QbTest factors not to be associated with either 1Q or with

the Conners’ subscale of Peer Relations. Since Attention is
a precondition for cognitive testing, we would expect the
Inattention factor to be negatively correlated with IQ, but
not to be correlated with the Peer Relation subscale. Finally,
Pearson correlations were computed and interpreted accord-
ing to Cohen (1988; small: » = .1, medium: > .3, and large:
r=.5).

Results
Exploratory Factor Analyses

The Kaiser-Mayer-Olkin Measure (KMO) of sampling
adequacy was .74, indicating a good sampling adequacy
(Kaiser, 1974). No QbTest variables were excluded from
the analysis since only one variable showed low commu-
nality of .11 (see Table 2). According to Biihner (2006),
this can be tolerated if the total sample size is high and
conceptual coherence is given. The correlation matrix was
subjected to principal axis factoring with oblique rotation,
yielding a three-factor solution according to the scree test
(factor eigenvalues: Factor 1 = 5.40, Factor 2 = 1.59,
Factor 3 = 1.33).

Table 2 presents the factor loadings and communalities
for the 11 QbTest variables as well as eigenvalues and per-
centages of explained variance for each factor in this analy-
sis, The resulting three factors explained 76% of the total
variance. The first factor accounted for 49.13% of the total
variance with five QbTest variables conceptually related to
motor activity/motion (i.e., Time Active, Distance, Area,
Microevents, Motion Simplicity). The second factor
explained 14.43% of the variance, with three variables con-
ceptually related to inattention (i.e., Omission Errors, RT,
RT Var). Finally, the third factor accounted for 12.11% of
the total variance with variables conceptually related to
impulsivity (i.e., Commission Errors, Multiresponse,
Anticipatory). Thus, factor names were proposed according
to ADHD core symptoms: Hyperactivity, Inattention, and
Impulsiveness. Table 2 shows the rotated factor loadings
and communality values of the QbTest.

Internal consistency of all three factors was acceptable
with the following Cronbach’s alpha values: Hyperactivity
(o0 = .95), Inattention (& = .76), and Impulsivity (o = .60).
Correlations between factors were moderate (.18 = # < 48)
with highest correlations occurring between Hyperactivity
and Inattention (» = .48) and Hyperactivity and Impulsivity
(r=.39).

Influences of Age and Gender

A MANOVA for the obtained three QbTest subscales
resulted in significant main effects for gender, Wilks’s
Lambda = .95, F(5, 814) = 1449, p = 001, 4° = .051, and
age, Wilks’s Lambda = .63, F(15, 2248) = 26.93, p = .001,
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Table 2. Rotated Factor Loadings and Communality Values (h?)
From a Principal Axis Factor Analysis of QbTest Variables Using
Oblimin Rotation (N = 828)

QbTest variables I 2 3 s
Factor |: Hyperactivity
Time active 0.92 047 036 0.85
Distance 0.97 044 039 0.94
Area 0.97 044 039 0.93
Microevents 0.99 046 0.38 0.99
Motion simplicity 0.52 030 0.8 0.27
Factor 2: Inattention
Omission errors 052 0.61 046 051
Reaction time 0.40 0.92 -0.08 0.92
Reaction time var. 054 0.93 044 0.94
Factor 3:Impulsivity
Commission errors 027 004 0.77 0.60
Multiresponse 023 0.12 0.31 0.11
Anticipatory 027 021 0.75 057
Eigenvalue 5.40 1.59 133
% total variance 49.13 1443 12.11

Note: QbTest = quantified behavior test Highest loadings are boldface.

112 = .14, with medium to large effect sizes according to
Cohen. Thus, interpretation of these subscales is dependent
on age and gender influences. Means and standard devia-
tions for the QbTest subscales are presented separately for
gender and age groups in Table 3.

Concurrent and Discriminant Validity
of the QbTest Factors

Table 4 shows the Pearson correlations of the established
QbTest factors with Conners® parent and teacher ratings,
KITAP results, and 1Q. There was some evidence support-
ing convergent validity of the QbTest factors. First of all,
there was a significant positive correlation between the
QbTest factor Hyperactivity and teacher ratings of hyperac-
tive behavior (r = 27*% p < .01) on the Conners’ DSM-
Hyperactivity/Impulsivity subscale. Thus, the more motor
activity was measured by the QbTest, the more children
were rated as being hyperactive-impulsive in classroom
situations by their teachers. Moreover, the QbTest factor
Impulsivity was significantly correlated with low RT in the
KITAP (r 42%, p < .05). Children who tended to react
faster on the KITAP also scored high on the Impulsivity
factor in the QbTest. Finally, as expected, the QbTest factor
Inattention showed a significant negative correlation with
1Q (r = —.27*, p < .05), meaning that children with higher
IQ scores have lower scores on the QbTest Inattention fac-
tor. Despite those convergent correlations, however, there
were no other significant correlations between KITAP vari-
ables and QbTest factors. Also, QbTest factors did not sig-

nificantly correlate with Conners’ parent ratings of
inattentive or hyperactive/impulsive behavior.

Concerning discriminant validity, no significant correla-
tions between QbTest factors Hyperactivity and Impulsivity
and WISC-1V results were found that can be interpreted as
an indicator of discriminant validity for those factors.
Furthermore, as expected, Conners” parent and teacher rat-
ings of Peer Relations showed no significant correlation
with any of the three QbTest factors.

Discussion

The QbTest is a behavioral assessment tool in ADHD. We
explored the factor structure of the QbTest children’s ver-
sion (6-12) in a large sample of German children referred
for assessment of ADHD. An exploratory principal factor
analysis yielded a three-factorial model that explained 76%
of the total variance in the data. Validity analyses in a sec-
ond sample of German ADHD children revealed mixed
findings regarding the convergent and divergent validity of
the established QbTest factors. Although the Hyperactivity
factor was significantly correlated with teacher ratings of
hyperactive behavior, the other two QbTest factors showed
less overlap with rating measures as well as with another
laboratory test for attention assessment. Since other CPTs
do not separately assess the participant’s motor activity, the
three emerging factors and initial evidence of their concur-
rent validity constitute a major advantage of the QbTest.
Given that validity results are heterogencous though, fur-
ther studies exploring psychometric quality and clinical
utility of the QbTest are needed.

The factor structure in the presented study shows that
there is one factor explaining a large amount of variance
and two more factors each explaining additional unique
parts of variance. From this finding, we can conclude that a
participant’s performance on the QbTest cannot be suffi-
ciently described by one overall measure of performance,
but instead all three factor scores must be considered. While
the first factor, Hyperactivity, contained the five motor
activity variables, including Time Active, Distance, Area,
Microevents, and Motion Simplicity, the second factor,
Inattention, consisted of the three variables Omission
Errors, RT, and RT Variation, which have been frequently
linked with inattention in other studies (McGee et al., 2000;
Nichols & Waschbusch, 2004). The third factor, Impulsivity,
contained the three variables Commission Errors,
Multiresponse, and Anticipatory, which clearly show con-
ceptual coherence with behavioral impulsivity. Particularly,
commission errors have been used as an indicator for impul-
sivity in many studies applying CPTs (Egeland & Kovalik-
Gran, 2010a, 2010b; McGee et al, 2000; Nichols &
Waschbusch, 2004; Willcutt et al.,, 2005). Hyperactivity
was the factor explaining the largest amount of variance in
this sample. Apparently, the five motor activity variables
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Table 3. Means (and SDs) for the Three QbTest Factor Scales by Gender and Age

Gender Age Hyperactivity Inattention Impulsivity n
Males 6 0.88 (1.14) 1.19 (0.93) 0.42(1.16) 83
Females 0.60 (0.87) 1.13 (0.91) -0.13 (0.83) 27
Males 7 0.52 (0.95) O 50 (0.79) 042 (1.21) 100
Females 0.28 (1.10) 64 (0.85) -0.31(0.75) 46
Males 8 0.05 (0.87) —D 05 (0.81) -0.04 (0.83) 112
Females =0.23 (0.68) 0.18 (0.73) -0.23 (0.82) 4]
Males 9 -0.02 (0.96) -0.25 (0.82) 0.1 1 (1.17) 113
Females -0.46 (0.71) -0.17 (0.67) -0.36 (0.82) 59
Males 10 =0.45 (0.77) -0.57 (0.78) =0.10 (0.77) 98
Females =0.55 (0.73) -0.54 (0.69) =047 (0.71) 42
Males I —0.46 (0.78) -0.85 (0.62) 0.02 (0.98) 82
Females =0.66 (0.78) -0.89 (0.49) -0.35(0.79) 25
Males Total 0.08 (1.02) =-0.02 (1.02) 0.13(1.05) 588
Females =0.20 (0.91) 0.05 (0.94) =0.32(0.79) 240

Table 4. Multitrait—Multimethod (MTMM) Matrix for Sample 1|

Conners’ Parent Rating  Conners' Teacher

QbTest factors Scale Rating Scale KITAP WISC-IV
Method Trait/variable | 2 3 4 5 6 7 8 9 10 I 12 13
QbTest factors | Hyperactivity 1#
2 Inattention 3gee I
3 Impulsivity g e I?
Conners’ Parent 4 DSM—Scale Inattention —06° —02° —04° P
Rating Scale 5 DSM-Scale 09 ao®  05°  44ed P
Hyperactive/lmpulsive
6 Peer Relations —-05°  —o7t -0z a2x 3 PP
Conners' Teacher 7 DSM—Scale Inattention —.04° 03° A8 AT a3 9 1°
Rating Scale 8 DSM-Scale aPs 7Y 030 03 40e 350 3ged b
Hyperactive/lmpulsive
9 Peer Relations —12° —02° -08° 03" 13" 398 329 35EE 0
KITAP 10 Sustained attention/ 07 200 -4 267 04 05°  —41¥ -0 06 |I°
reaction time
|1 Sustained attention/ -04 =25 =25 —-|7F —I¥ 107 00" L0 ] [ S b 5
commission errors
12 Sustained attention/ -01° 07 =21° -a2rf 08 -06° -33° 065 —14° 19° 44 |°
omission errors
WISC-IV 13 Total IQ score S I S v A c SN S-S » S I S 11 BN ¢S » S S 1S

Note:MTMM = multirait-multimethod: KITAP = Test of Auentional Performance for Children; WISC-IV =Wechsler Intelligence Scale for Children—Fourth edition: DSM =
Diagnostic and Statistical Manual of Mentd Disorders. Significant correlations indicating concurrent or discriminant validity are boldface.

n=102."n=94.% = 32.%n = 87.

F < 05 level (two—tailed). ™ < 01 level [lwo—t.ailed).

that show extremely high factor loadings on Hyperactivity Results from the MTMM analyses yielded mixed find-
are best described in one single factor due to their high con- ings for convergent and discriminant validity of the estab-
ceptual coherence. Variables constituting the Inattention lished QbTest factors. First of all, the QbTest factor
and Tmpulsivity factor are more heterogeneous, as also Hyperactivity was significantly correlated with Conners’
shown in their lower factor loadings. Internal consistency teacher ratings of hyperactive/impulsive behavior, indicat-
values for all three factors were adequate to excellent. This ing convergent validity for this factor. There seems to be
overall result is satisfactory. correspondence between hyperactive behavior as measured
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by the QbTest and hyperactive behavior rated by teachers.
Since teacher ratings have been shown to be influenced by
children’s gender, ethnicity, and SES (Bussing et al., 2008),
and have low reliability when monitoring symptoms over
time (Rabiner et al., 2010), a valid and reliable laboratory
measure for hyperactive behavior would be a welcome
addition to ADHD assessment methods. Existing laboratory
measures of ADHD, including former CPT versions, have
limited to no ability to assess unique hyperactivity symp-
toms. Therefore, the factor structure presented in this study
and the accordance of QbTest Hyperactivity and teacher rat-
ings of hyperactive behavior support the combined mea-
surement of CPT performance and motor activity as
implemented in the QbTest.

While convergent validity of the established QbTest fac-
tors was partially supported by the significant correlation of
the Hyperactivity factor with Conners’ teacher ratings, no
associations were found with Conners’ parent ratings of
inattentive or hyperactive-impulsive behavior. This result is
in line with previous research examining differences in par-
ent versus teacher ability to detect ADHD behaviors, show-
ing teacher ratings to be more accurate (Tripp, Schaughency,
& Clarke, 2006).

Furthermore, the Inattention factor showed a significant
negative correlation with IQ meaning that children with
higher IQ results had lower inattention values. Since atten-
tion is the basic behavior necessary to perform well on
almost any kind of cognitive test, this result was expected.
The result is interesting because it raises the question
whether highly inattentive children (i.c., score high on the
Inattention factor) may be underestimated by intelligence
testing. Moreover, it brings up the question whether chil-
dren with a higher IQ might be able to compensate deficits
on CPTs. Future studies should examine whether these
children often end up as “false negatives,” meaning they
show normal CPT results while they actually do fulfill
diagnostic criteria for ADHD. Contrary to our expectations
concerning the association with rating scale measures, the
QbTest Inattention factor did not show significant correla-
tions with either Conners’ parent or teacher ratings of inat-
tentive behavior. Maybe, teachers are better able to detect
externalizing behavior (i.e., hyperactivity) that is highly
visible in classroom situations than internalizing behavior
(i.e., inattention), that normally does not disturb classroom
proceedings.

We hypothesized that QbTest factors would be associ-
ated with KITAP results indicating convergent validity for
the three QbTest factors. Results from the MTMM however
showed no significant, positive correlations between QbTest
factors and KITAP variables. Perhaps the differing levels of
aggregation (factors vs. single variables) influenced the cor-
relations. Since KITAP only reports results on single vari-
able level, it was not possible to explore correlations on
factor/trait level.

Results regarding discriminant validity were promising
since QbTest factors did not significantly correlate with
either Conners’ parent or teacher ratings of peer problems.
Also, as expected, the QbTest factors Impulsivity and
Hyperactivity did not correlate with IQ in the WISC-IV.

Overall, results regarding the validity of the established
QbTest factors were heterogencous. Reports of low to non-
existent correlations between laboratory measures and
behavior rating measures of ADHD symptomatology are
not unusual. Previous studies examining the relationship of
CPTs and behavior ratings for ADHD have repeatedly failed
to find significant intercorrelations for parent as well as
teacher ratings (DuPaul, 1991; Edwards et al., 2007).
Among other investigators, Barkley (1991) has challenged
the ecological validity of laboratory measures of ADHD
symptoms primarily because of the low to moderate corre-
lations CPT measures have been shown to have with ratings
of behavior problems. Others who have studied activity lev-
els in children engaged in a CPT have stated that the CPT
setting in fact imitates a classroom situation in which chil-
dren are for most of the time required to remain seated and
to engage in a given task (Reichenbach, Halperin, Sharma,
& Newcorn, 1992; Teicher et al., 1996). It has been specu-
lated that one reason for those inconsistent findings might
be low correspondence between ratings of behavior and
constructs measured by CPTs (Edwards et al., 2007).
Behavior ratings on one hand can be seen as an impression
that is based on the accumulation of behavior in a certain
period of time that occurs in real-life situations (i.e., class-
room or home). CPTs on the other hand explore and report
behavior in a very specific moment in a laboratory setting.
It may be that low correlations repeatedly found for these
measures can be explained by the fact that these very differ-
ent methods simply measure different aspects of behavior.
We would expect similar measures like two different CPT
versions to show significant, positive correlations then.
However, as described above, results from the MTMM
showed no significant, positive correlations between QbTest
factors and KITAP variables.

In a current study that is in preparation, the predictive value
of the QbTest together with the other variables in this study
(ie., Conners’” Rating Scales, KITAP, 1Q Scores) will be
examined in a set of ADHD patients and healthy matched
controls to further evaluate the diagnostic utility of the QbTest.

Additional results of this study are in accordance with
key findings of the ADHD literature. First, as expected,
gender significantly influenced ADHD symptom severity in
Sample 1. Moderating effects of gender on ADHD symp-
tomatology have been repeatedly reported in the literature.
Girls are more likely to be inattentive and show more inter-
nalizing problems but less disruptive behavior compared
with boys and are therefore at risk of being under-identified
(Berry, Shaywitz, & Shaywitz, 1985; Gershon, 2002). In
addition, in a meta-analytic review, Hasson and Fine (2012)
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found gender to be a significant moderating factor when
using CPTs for ADHD assessment with gender effects being
more pronounced for impulsivity than for inattention. We
replicated those findings from Hasson and Fine (2012), as
in our study, gender effects were also most evident for the
Hyperactivity and the Impulsiveness subscales and less so
for the Inattention subscale. Behavioral assessment mea-
sures with separate norms for boys and gitls may be an
option to reduce gender bias in the diagnostic process.

Second, consistent with the literature (Brocki et al.,
2008), age also affected ADHD symptom scores measured
with the QbTest. Across all three subscales, QbTest scores
decreased with age, highlighting the necessity of age-spe-
cific norms as provided by the QbTest.

While assessment of the factorial structure and its con-
current and discriminant validity is an essential first step in
evaluating the overall validity of the QbTest, several fur-
ther issues need to be addressed before the test can be
regarded as a well-validated screening and/or diagnostic
tool for childhood ADHD. In particular, further research
needs to clarify whether the test adequately distinguishes
between children with and without ADHD and between
children with ADHD and other disorders such as anxiety,
depression, and autism spectrum disorder. This is particu-
larly important given the high comorbidity rates between
ADHD and these disorders (APA, 2000). Also, it would be
desirable for future studies to compare different ADHD
subtypes with regard to their QbTest factor scores. As
ADHD children constitute a highly heterogencous group, a
significant task for future research is to match different
CPT versions with different ADHD subtypes. Altogether
the factor-analytic and correlational results presented in
this study may indicate that the QbTest is particularly fit to
assess children from the predominantly hyperactive as well
as the combined hyperactive/impulsive subtype. This will
have to be further explored in subsequent psychometric
studies on the QbTest. Finally, although some research on
QbTest’s sensitivity to detect treatment effects is available
(Vogt & Williams, 2011; Wehmeier et al., 2011; Wehmeier
etal., 2012), further research regarding this topic is needed.

Limitations

Although the results presented in this study show initial
evidence for the utility of the QbTest, some important limi-
tations have to be considered. First, the sample used for
factor analyses in this study lacks cases in the 12-year-old
category, resulting in an age range that did not include all
age groups the QbTest is targeting at. Moreover, since the
sample analyzed here consisted of a convenience sample of
children referred for ADHD assessment, the sample included
children with a wide range of severity of ADHD symptoms.
Also, information on the existing comorbidity as well as the
ADHD subtype was not available for analysis.

Second, several variables in our factor analysis showed
high loadings on more than one factor. The variable
Omission Errors for instance loaded high on Inattention
but also significantly on Hyperactivity. This variable does
not seem to differentiate well between the two different
symptom clusters. The variable Multiresponse also had a
low communality value and showed moderate loadings on
all three factors with the highest loading on Impulsivity.
Although the question arises whether these two variables
should be removed from the test, the variable Omission
Errors is conceptually important and has been consistently
interpreted as a measure of inattention in previous CPT
rescarch (Halperin, Wolf, Greenblatt, & Young, 1991;
Nichols & Waschbusch, 2004). Omission errors have been
shown to be related to aspects of attention but significantly
less to hyperactive/impulsive behavior and thus comprise
differential information (Egeland & Kovalik-Gran,
2010b). We therefore believe that the variable Omission
errors should remain in the test, and its classification
within the Inattention factor is justifiable. The low factor
loadings of Multiresponse can be explained by limited
variance of this variable. Since only the most impulsive
children press more than one time to a given stimulus, this
leads to a restriction of variance and thus low factor load-
ings. Despite those mathematical issues, the variable
Multiresponse could be of clinical use to identify extreme
cases of impulsivity and should therefore remain in the
test as well.

Finally, a diagnosis is always made by a clinician who
must interpret and integrate different diagnostic results.
Therefore it is important to note that as far as construction
and implementation of rigorously designed and reliable
tests can help us avoid subjective biases in the diagnostic
process, the role of subjective interpretation of test results
must be considered.

Conclusion

The QbTest i1s a behavioral assessment tool for ADHD that
is increasingly being used in research and clinical settings
across many different Western countries. This study is the
first to examine the factorial structure and validity of the
QbTest. Overall, the results show that the single QbTest
variables meaningfully group together and that there is
initial evidence for concurrent validity of cach of the three
emerging factors. However, low correlations with the
Conners’ Parent Rating Scales and another laboratory test
for attention assessment point to the need for extended
research on the psychometric quality of the QbTest. Also
additional research needs to further clarify the underlying
constructs captured by CPTs in general and whether QbTest
may be particularly beneficial in the behavioral assessment
of the predominantly hyperactive as well as the hyperactive/
impulsive ADHD subtype.
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throughout the article.

2. The QbTest has been approved by the Food and Drug Adminis-
tration (FDA) in 2012,

References

American Academy of Child & Adolescent Psychiatry. (2007).
Practice parameter for the assessment and treatment of chil-
dren and -adolescents with attention-deficit/hyperactivity
disorder. Journal of the American Academy of Child & Ado-
lescent Psychiatry, 46, 894-921,

American Academy of Pediatrics. (2000), Clinical practice guide-
line: Diagnosis and evaluation of the child with attention-
deficithyperactivity disorder. Pediatrics, 105, 1158-1170.

American Psychiatric Association. (2000). Diagnostic and statisti-
cal manual of mental disorders (4th ed., text rev.). Washing-
ton, DC: Author.

Ballard, J. C. (1996). Computerized assessment of sustained
attention: A review of factors affecting vigilance perfor-
mance. Jowrnal of Clinical and Experimental Newropsychol-
ogy, 18, 843-863.

Barkley, R. A. (1991). The ecological validity of laboratory and
analogue assessment methods of ADHD symptoms. Journal
of Abnormal Child Psychology, 19, 149-178.

Berry, C. A.. Shaywitz, S. E.. & Shaywitz, B. A. (1985). Gitls with
attention deficit disorder: A silent minority? A report on behav-
ioral and cognitive characteristics. Pediatrics, 76, 801-809.

Brocki, K. C., Tillman, C. M., & Bohlin, G. (2008). CPT perfor-
mance, motor activity, and continuous relations to ADHD
symptom domains: A developmental study. Ewropean Journal
of Developmental Psychology, 7. 178-197.

Bithner, M. (2006). Einfithrung in die Test- und Fragebogenkon-
struktion [An Introduction to Test- and Questionnaire Con-
struction] (2nd ed.). Miinchen, Germany: Pearson Studium.

Bussing, R.. Fernandez, M., Harwood, M., Wei, H., Garvan, C, W.,
Eyberg, S. M., & Swanson, J. M. (2008). Parent and teacher
SNAP-IV ratings of attention deficit hyperactivity disorder
symptoms. Assessment, I5, 317-328.

Chen, W., & Taylor, E. A. (2006). Parental account of children’s
symptoms (PACS). ADHD phenotypes and its application to
molecular genetic studies. In R. D Qades (Ed.) Attention-deficit/
hyperactivity disorder and hyperkinetic syndrome: current
ideas and ways forward (pp. 3-20). Hauppauge, NY: Nova
Science Publisher.

Cohen, J. (1977). Statistical power analysis for the behavioral sci-
ences. New York, NY: Academic Press.

Cohen, I, (1988). Statistical power and analysis for the behavioral
sciences (2nd ed.). Hillsdale, NJ: Lawrence Erlbaum,

Comrey, A. L., & Lee, H. B. (1992). A first course in factor analy-
sis (2nd ed.). Hillsdale, NJ: Lawrence Erlbawm.

Conners, C. K. (2008). Conners 3nd edition: Manual. Toronto,
Ontario, Canada: Multi-Health Systems.

Corkum, P. V., & Siegel, L. S. (1993). Is the continuous perfor-
mance task a valuable research tool for use with children with
attention-deficit-hyperactivity disorder? Jouwrnal of Child Psy-
chology and Psychiatry, 34, 1217-1239,

Delmo, C., Weiffenbach, O., Gabriel, M., Stadler, C., & Poustka, F.
(2001). Ubersetzung und Adaptation des Kiddie-Schedule for
Affective Disorders and Schizophrenia-Present and Lifetime
(K-SADS-PL). Retrieved from http://www.adhs-legasthenie.de/
PDF/K-SADS Fragebogen.pdf (Original work published 2000)

DuPaul, G. J. (1991). Parent and teacher ratings of ADHD symp-
toms: Psychometric properties in a community-based sample.
Jowrnal of Clinical Child Psychology, 20, 245-253.

Edwards, M., Gardner, E., Chelonis, J., Schulz, E., Flake, R., &
Diaz, P. (2007). Estimates of the validity and utility of the
Conners” Continuous Performance Test in the assessment of
inattentive and/or hyperactive-impulsive behaviors in chil-
dren. Jownal of Abnormal Child Psychology, 35, 393-404.

Egeland, J., & Kovalik-Gran, L. (2010a). Validity of the factor
structure of Conners ™ CPT. Jowrnal of Attention Disorders,
13, 347-357.

Egeland, J., & Kovalik-Gran, 1. (2010b). Measuring several
aspects of attention in One Test. Journal of Attention Disor-
ders, 13, 339-346.

Epstein, J. N., Erkanli, A., Conners, C. K., Klaric, J.. Costello, 1. E.,
& Angold, A. (2003). Relations between Continuous Perfor-
mance Test Performance Measures and ADHD behaviors.
Jowrnal of Abnormal Child Psychology, 31, 543-554.

Forbes, G. B. (1998). Clinical utility of the test of variables of
attention (TOVA) in the diagnosis of attention-deficivhyper-
activity disorder. Jowrnal of Clinical Psychology, 54, 461-476,

Gershon, J. (2002). A meta-analytic review of gender differences
in ADHD. Journal of Attention Disorders, 5, 143-154.

Gualtieri, C. T., & Johnson, L. G. (2005). ADHD: Is objective
diagnosis possible? Psychiatry (Edgmoni), 2, 44-53.

Giinther, T. (2012). Questionnaires versus computer-based
assessments to examine attentional processes. Poster pre-
sentation during the 3rd UK Paediatric Neuropsychology
Symposium: Early Brain-Behaviour Relationships & Prog-
nostic Indicators, London, UK.

Downkoaded from jad.sagepub.com at UB Marbusg on February 6, 2013

100



Manuskript 3

Reh et al

Halperin, J. M., Newcorn, J. H., Sharma, V., Healey, J. M.,
Wolf, L. E., Pascualvaca, D. M., & Schwartz, S. (1990). Inat-
tentive and noninattentive ADHD children: Do they constitute
a unitary group? Jowrnal of Abnormal Child Psychology, 18,
437-449.

Halperin, J. M., Wolf, L., Greenblatt, E. R., & Young, G. (1991).
Subtype analysis of commission errors on the continuous
performance test in children. Developmental Neuropsychol-
ogy, 7,207-217.

Hasson, R., & Fine, 1. G. (2012), Gender differences among chil-
dren with ADHD on Continuous Performance Tests. Journal
of Attention Disorders, 16, 190-198.

Kaiser, H. (1974). An index of factorial simplicity. Psychometrika,
39,31-36.

McGee, R. A., Clark, S. E., & Symons, D. K. (2000). Does
the Conners’ Continuous Performance Test Aid in ADHD
Diagnosis? Journal of Abnormal Child Psychology, 28,
415-424.

Nichols, S. L., & Waschbusch, D. A. (2004). A review of the
validity of laboratory cognitive tasks used to assess symp-
toms of ADHD. Child Psychiany & Human Development,
34,297-315.

Oades. R. D., Dauvermann, M. R., Schimmelmann, B. G.,
Schwarz, M. I, & Myint, A. M. (2010). Attention-deficit
hyperactivity disorder (ADHD)and glial integrity: S100B,
cytokines and kynurenine metabolism—Effects of medica-
tion. Behavioral and Brain Funections, 6,29,

O’Brien, J. D., Halperin, J. M., Newcorn, J. H., Sharma, V., Wolf]
L., & Morganstein, A. (1992). Psychometric differentiation of
conduct disorder and attention deficit disorder with hyperac-
tivity. Journal of Developmental & Behavioral Pediatrics, 13,
274-277.

Petermann, F., & Wechsler, D. (2011). Wechsler Intelligence
Scale for Childven (WISC-1V) (4th ed., German Version).
Frankfurt/M, Germany: Pearson.

Polanczyk, G., de Lima, M. S., Horta, B. L., Biederman, 1., &
Rohde, L. A. (2007). The worldwide prevalence of ADHD:
A systematic review and metaregression analysis. American
Journal of Psychiatry, 164, 942-948.

Rabiner, D. L., Murray, D. W., Rosen, L., Hardy, K., Skinner, A.,
& Underwood, M. (2010). Instability in teacher ratings of chil-
dren’s inattentive symptoms: Implications for the assessment
of ADHD. Journal of Development & Behavioral Pediatrics,
31, 175-180.

Reichenbach, L. C., Halperin, J. M., Sharma, V., & Newcom, J. H.
(1992). Children’s motor activity: Reliability and relationship
to attention and behavior. Developmental Neuropsyehology, 8,
87-97.

Riccio, C. A., Waldrop, J. J., Reynolds, C. R., & Lowe, P.
(2001). Effects of stimulants on the continuous performance
test (CPT). Implications for CPT use and interpretation.
Journal of Neuropsychiatry and Clinical Neurosciences,
13,326-335.

Sattler, J, M. (1992). Assessment of children: behavioral and clini-
cal applications. San Diego, CA: Sattler Publisher.

Scholtens, S., Diamantopoulou, S., Tillman, C. M., & Rydell, A.-
M. (2011). Effects of symptoms of ADHD, ODD, and cogni-
tive functioning on social acceptance and the positive illusory
bias in children. Jowrnal of Attention Disorders. Advance
online publication.

Stein, D. S., Blum, N. I., & Barbaresi, W. J. (2011). Developmen-
tal and behavioral disorders through the life span. Pediatrics,
128,364-373.

Taylor, E., Dépfuer, M., Sergeant, J., Asherson, P, Banaschewski,
T., Buitelaar, J., & Zuddas, A. (2004). European clinical guide-
lines for hyperkinetic disorder—First upgrade. European
Child & Adolescent Psychiatry, 13, i7-130.

Teicher, M. H.. Tto, Y., Glod, C. A., & Barber, N. 1. (1996). Objec-
tive measurement of hyperactivity and attentional problems in
ADHD. Journal of the American Academy of Child & Adoles-
cent Psyechiatry, 35, 334-342.

Tripp, G.. Schaughency, E. A., & Clarke, B. (2006). Parent and
Teacher Rating Scales in the evaluation of attention-deficit
hyperactivity disorder: Contribution to diagnosis and differen-
tial diagnosis in clinically referved children. Jowrnal of Devel-
opmental & Behavioral Pediatrics, 27,209-218.

Ulberstad, F. (2012). QbTest Technical Manual (rev. ed.). Stockholm,
Sweden: Qbtech AB.

Vogt, C., & Williams, T.(2011). Early identification of stimulant treat-
ment responders, partial responders and non-responders using
objective measures in children and adolescents with hyperkinetic
disorder. Child and Adolescent Mental Health, 16, 144-149,

Wehmeier, P. M., Dittmann, R. W., Banaschewski, T., & Schacht,
AL (2012). Does stimulant pretreatment modify atomoxetine
effects on core symptoms of ADHD in children assessed by
quantitative measurement technology? Jowrnal of Attention
Disorders. Advance online publication.

Wehmeier, P. M., Schacht, A., Wolff, C., Otto, W, R., Dittmann, R. W,
& Banaschewski, T. (2011). Neuropsychological outcomes
across the day in children with attention-deficit/hyperactivity
disorder treated with atomoxetine: Results from a placebo-con-
trolled study using a computer-based Continuous Performance
Test combined with an infra-red motion-tracking device. Jour-
nal of Child and Adolescent Psychopharmacology, 21, 433-444,

Willeutt, E. G., Doyle, A. E., Nigg, J. T., Faraone, S. V., &
Pennington, B, F. (2005). Validity of the executive function
theory of attention-deficit/hy peractivity disorder: A meta-ana-
Iytic review. Biological Psychiany, 57, 1336-1346.

Zimmermann, P, Gondan, M., & Fimm, B. (2002). Testhatterie
zur Aufmerksambeitspriffung fiir Kinder (KITAP) [Test of
Attentional Performance for Children]. Herzogenrath, Ger-
many: Psytest.

Bios

Verena Reh is a clinical psychologist (Dipl. -Psych.) and PhD
student whose main research interests are behavioral assessment

Downkoaded from jad.sagepub.com at UB Marbusg on February 6, 2013

101



Manuskript 3

12

Journal of Attention Disorders XX(X)

methods for ADHD and new psychological treatment options for
childhood ADHD and comorbid disorders.

Martin Schmidt is a psychologist (Dipl. -Psych.) and PhD student
whose main research interests are assessment methods for ADHD in
childhood and in adulthood, and new psychological treatment meth-
ods for children, adolescents, and adults with diagnosis of ADHD.

Le Lam, MD, is a child and adolescent psychiatrist, psychotherapist,
pediatrician, former clinical and research assistant in child and ado-
lescent psychiatry at University of Marburg, clinical and psychologi-
cal assessment, and treatment of ADHD and comorbid disorders.

Benno G. Schimmelmann is an assistant professor of child and
adolescent psychiatry at the University of Bern, chief physician
and head of research at the University Hospital of Child and
Adolescent Psychiatry in Bern. His main research interestests are
ADHD, juvenile psychoses, and early detection of psychosis.

Johannes Hebebrand, MD, is a professor of child and adolescent
psychiatry and psychotherapy, director of the Department of Child
and Adolescent Psychiatry and Psychotherapy, University of
Duisburg-Essen, and president of the German Society of Child
and Adolescent Psychiatry, Psychosomatics, and Psychotherapy.

Winfried Rief, PhD, is a professor of clinical psychology and
psychotherapy (chair) at University of Marburg, head of the out-
patient clinic for psychological interventions, and head of the
postgraduate training program in cognitive-behavior therapy at
University of Marburg, Germany.

Hanna Christiansen, PhD, is a clinical child and adolescent psy-
chologist whose main research interests are neuropsychology and
treatment of ADHD, children of mentally ill parents, and preven-
tion of mental disorders.

Downkoaded from jad.sagepub.com at UB Marbusg on February 6, 2013

102



Curriculum Vitae und Publikationsliste

D. Curriculum Vitae und Publikationsliste

Die Seiten 103 — 106 sind in der Online-Veroffatling nicht enthalten.

103



Curriculum Vitae und Publikationsliste

104



Curriculum Vitae und Publikationsliste

105



Curriculum Vitae und Publikationsliste

106



Eidesstattliche Erklarung

E. Eidesstattliche Erklarung

Ich versichere, dass ich meine Dissertatidvaluation psychometrischer
Verfahren zur Verbesserung der Diagnostik von ADHSim Kindes-,
Jugend- und Erwachsenenalter‘selbstandig, ohne unerlaubte Hilfe angefertigt
und mich dabei keiner anderen als der von mir awgstich bezeichneten
Quellen und Hilfen bedient habe. Die Dissertationrde noch bei keiner
anderen Hochschule eingereicht und hat noch keingonstigen
Priufungszwecken gedient. Die ArtikeAgsessment of ADHD symptoms and
the Issue of Cultural Variation: Are Conners3edRating Scales Applicable to
Children and Parents With Migration Background?* unter Erstautorenschaft
von Martin Schmidt ungBehavioral Assessment of Core ADHD Symptoms
using the QbTest* unter Erstautorenschaft von Verena Reh, waren dail
Dissertation,Fragebtgen und neuropsychologische Verfahren beADHS —
Wege zur Verbesserung der Diagnostik?Von Dr. Verena Reh-Mdller.

Marburg, 04.02.2017 Martin Schmidt

107



