6. Stereotype/repetetive Bewegungen :
Zeit unwillkiirliche, wiederholte Bewegung(en) des Kérpers, z.B. sich drehen, hiipfen, mit den Hinden
wackeln, mit den Handen schlagen.
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Nicht eruierbar (der Patient zeigt keine entsprechenden Symptome).

2 Nicht signifikant wahrnehmbar, gelegentlich werden diese Verhaltensweisen gezeigt, um
Langeweile abzubauen.

3 Auch wenn ein solches Verhalten wahrnehmbar ist, fiihrt dieses Verhalten zu keinen Schwierigkeiten
in sozialen Situationen, da der Patient solche Bewegungen kontrollieren kann, wenn es notwendig
ist.

4 Es ist moglich, trotz Schwierigkeiten, die aufgrund der repetetiven Bewegungen des Patienten

auftreten, das soziale Leben durch Entgegenkommen der den Patienten umgebenden Menschen
aufrecht zu erhalten.

5 Hat Schwierigkeiten auch im taglichen Leben aufgrund anhaltender, oder sehr héufiger, repetetiver
motorischer Entduerungen.

Kommentar (Bitte beschreiben Sie alle wichtigen Informationen, die zum Grad der Einschitzung
beitragen kénnen (z.B. vorangehende Episoden, die sich auf die Fahigkeit des Patienten beziehen).

7. Grobmotorik

Schwierigkeiten, Kérpergleichgewicht zu halten, wie ungeschickter Gang oder Schwierigkeiten beim
Stehen.

Der Patient zeigt Schwierigkeiten bei einer der folgenden Bewegungen: Teilnahme an einem Ballspiel
(ANMERKUNG: hier soll nicht Kooperativitit bewertet werden); Seilspringen; Reckturnen; auf einem FuB
springen; oder Hiipfen. Eine Verbesserung, welche durch Ubungen zu erzielen ist, soll hier nicht bewertet
werden. Die Bewerter sollen diese Domine aus verschiedenen Blickwinkeln einschlieBlich der
Entwicklung der Grobmotorik (d.h. Zeitraum seit Krabbeln bis zur Gehfihigkeit in der Kindheit)
beurteilen. Es sollen Einschrankungen ausgeschlossen werden, die durch Training oder kérperliche
Erkrankungen ausgeldst werden.

# Diese Domine erhebt nicht Reflexe oder Durchhaltevermdgen.

1 2 3 4 5
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Nicht eruierbar (der Patient zeigt keine entsprechenden Symptome).

2 Keine signifikanten Einschrankungen trotz weniger Schwierigkeiten mit der Balance. Der Patient
kann in der schlechtesten Perzentile der Kohorte eingeordnet werden (z.B. Klassenkameraden oder
andere soziale Gruppen der Normalbevdlkerung).

3 Der Patient kann sich nicht fliissig bewegen (d.h. ungeschickte Bewegungen) und zeigt eine
schlechte Korperbalance. Wenn fliissige Bewegungen besonders notwendig sind (z.B. Bodenturnen
wihrend des Sportunterrichtes in der Schule), zeigt der Patient hier vornehmlich Schwierigkeiten
und zeigt sich hieriiber ungliicklich.

4 Es zeigen sich offensichtlich ungeschickte Bewegungen, die Unannehmlichkeiten im tiglichen
Leben bereiten, z.B. Schwierigkeiten, durch enge Durchgiinge zu gehen.
5 Signifikante Schwierigkeiten einschlieBlich der Sicherheit des Patienten im tiglichen Leben

aufgrund der Dysfunktion der Korperbalance-Fihigkeit.

Kommentar (Bitte beschreiben Sie alle wichtigen Informationen, die zum Grad der Einschitzung
beitragen konnen (z.B. vorangehende Episoden, die sich auf die Fihigkeit des Patienten beziehen).
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8. Feinmotorik

Schwierigkeiten bzgl. der feinen koordinativen motorischen Fertigkeiten (z.B. reduzierte Fahigkeit der
Hinde, z.B. eine Fliege zu binden; Knoten mit Schnur oder Strick binden; nidhen; Essbesteck benutzen; mit
Schere schneiden oder kleine Knopfe zukndpfen). Fiir die Erhebung dieser Doméne schlieBen Sie bitte
Sachverhalte aus, die sich auf Effekte der Dominanz einer Hand/Arm beziehen sowie andere Stérungen
oder Gebrauche/Gewohnheiten (schliefen sie z.B. Schwierigkeiten bei der Nutzung von Essstidbchen aus,
wenn der Patient nicht in einer Gegend aufgewachsen ist, in der diese gebrauchlich sind). Das Ergebnis von
Training; z.B. Fihigkeiten des Klavierspielens oder tippen sollten ebenfalls bei der Erhebung dieser
Domine ausgeschlossen werden.

1 2 3 4 5
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1 Nicht eruierbar (der Patient zeigt keine entsprechenden Symptome).

2 Zeigt reduzierte koordinative Fertigkeiten mit den Handen, aber keine signifikanten
Schwierigkeiten.

3 Zeigt reduzierte koordinative Fertigkeiten mit den Handen (z.B. Essen wird héufig fallengelassen

wenn Essbesteck benutzt wird oder Teile eines Puzzles werden hdufig fallengelassen) und der
Patient zeigt generelle, geringgradige motorische Schwierigkeiten.

4 Spezielles individuelles Entgegenkommen wird aufgrund reduzierter koordinativer Fertigkeiten mit
den Hinden benétigt (z.B. Aussuchen von Kleidung ohne Knépfe oder Essbesteck, welches
besonders fiir den Einsatz bei dhnlichen Schwierigkeiten gefertigt wurde).

5 Signifikante Schwierigkeiten im téglichen Leben aufgrund reduzierter koordinativer Fertigkeiten mit
den Hinden. Hilfsgegenstinde werden benétigt um den Patienten zu unterstiitzen.

Kommentar (Bitte beschreiben Sie alle wichtigen Informationen, die zum Grad der Einschitzung
beitragen konnen (z.B. vorangehende Episoden, die sich auf die Fahigkeit des Patienten beziehen).

9. Unaufmerksamkeit

Schwierigkeiten, die Aufmerksamkeit in folgenden Situationen aufrecht zu erhalten: auffillige
Gedichtnisschwierigkeiten in alltédglichen Angelegenheiten (vergisst z.B., Dinge mitzubringen, die auch im
Interesse des Patienten liegen oder sich auf Anweisungen von Anderen beziehen; vergisst Verabredungen);
hiufiges Verlassen von Aufgaben oder Arbeit an Problemen, welche nicht beendet werden; hiufige
Fliichtigkeitsfehler oder leichte Ablenkbarkeit (ausgeschlossen Fille von Demenz, intellektuellen
Einschrinkungen, Apathie, oder Zeichen der Alterung). Falls der Patient nicht zuhéren kann oder der
Patient Anweisungen nicht versteht, da er aufgrund der Beschiftigung mit eigenen Interessen oder
Gedanken nicht konzentriert genug ist, sollte dieser Sachverhalt in der Doméne Eingeschrinkte
Interessen/ Verhaltensweisen erfasst werden. Bei Kindern kann der Grad an Unaufmerksamkeit durch den
Grad an exzessivem Wechsel von Aufmerksamkeit oder dem fehlenden Verstdndnis von
Gruppeninstruktionen erhoben werden.
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Nicht eruierbar (der Patient zeigt keine entsprechenden Symptome).

2 Wenn die Anforderungen an die Aufmerksamkeit des Patienten hoch sind (z.B. wenn der Patient
verschiedene Aufgaben zugeordnet bekommen hat oder eine Anforderung nach einem Streit oder
einer Meinungsverschiedenheit gestellt wird), treten auffillige Unaufmerksamkeit/Vergesslichkeit
auf; ansonsten funktioniert der Patient gut. ’

3 Auch wenn ohne entsprechende Anforderungen an die Aufmerksamkeit eine auffallende
Unaufmerksamkeit/Vergesslichkeit auftritt, kann der Patient trotzdem sein tdgliches Leben mit
entsprechendem eigenem Finsatz und/oder mit minimalem Entgegenkommen aufrechterhalten.

4 Schwierigkeit, aufgrund auffilliger Unaufmerksamkeit/Vergesslichkeit das soziale Leben aufrecht
zu erhalten. Anstrengungen des Patienten oder minimales Entgegenkommen reichen nicht aus, um
die Situation zu meistern.
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5 Signifikante Schwierigkeit, aufgrund auffilliger Unaufmerksamkeit/Vergesslichkeit das soziale
Leben aufrecht zu erhalten (spezielle Unterstiitzung sollte bzgl. der Sicherheit im StraBenverkehr
gewihrt werden; Unterstiitzung, sich angemessen zu kleiden oder persénliche Hygiene zu
bewiltigen).

Kommentar (Bitte beschreiben Sie alle wichtigen Informationen, die zum Grad der Einschitzung
beitragen konnen (z.B. vorangehende Episoden, die sich auf die Fahigkeit des Patienten beziehen).

10. Hyperaktivitit

Diese Domine erfasst, ob der Patient unruhig ist, obwohl er/sie weif, dass er/sie sich in einer Situation
befindet, in der es wichtig ist, ruhig zu bleiben (d.h. nicht zu reden oder auffillige Bewegungen
auszufithren) oder in einer Situation, die nicht unangenehm fiir ihn/sie ist. Die Erhebung sollte auf dem
Kriterium der isolierten Fihigkeit des Patienten beruhen, ruhig zu bleiben, ausgeschlossen Fille in denen er
sich aus anderen Griinden bewegt, z.B. in dem Versuch einem limitierten Interesse zu folgen oder konstante
repetetive Bewegungen durchzufiihren (diese Eigenschaften sollten durch die Domine eingeschriinkte
Interessen oder stereotype/repetetive Verhaltensweisen erhoben werden).
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Nicht eruierbar (der Patient zeigt keine entsprechenden Symptome).

2 Es entstehen keine problematische Situationen; der Patient ist z.B. in der Lage, einigermafen ruhig
sitzen zu bleiben, obwohl einige Bewegungen oder Reden in einer Situation beobachtet werden
kénnen, in der es erwiinscht ist, still zu sein und ruhig sitzen zu bleiben.

3 Es bestehen kleinere Schwierigkeiten, dies beeintrachtigt die Gruppe jedoch nicht erheblich (z.B.
Mitschiiler). Zum Beispiel konnen gelegentliche Bewegungen auftreten (der Patient kann hin und
wieder nicht still sitzen bleiben) oder der Patient konnte hin und wieder mit sich selbst oder anderen
sprechen, wenn in einer Situation eigentlich Stille und ruhiges Sitzen gewiinscht sind.

4 Obwohl der Patient wihrend einer direkten Unterhaltung still sitzen bleiben kann (und/oder sich auf
etwas bestimmtes fokussieren kann), kénnen auffillige Bewegungen beobachtet werden (z.B.
unangebrachtes Aufstehen oder unerlaubtes Entfernen), wenn Ruhe und stilles Sitzen bleiben durch
die Situation gefordert sind.

5 Unfiahig, still und bewegungslos sitzenzubleiben, wenn die Situation stilles und regungsloses Sitzen
erfordert. Stindige Bewegung wird beobachtet.

Kommentar (Bitte beschreiben Sie alle wichtigen Informationen, die zum Grad der Einschétzung
beitragen konnen (z.B. vorangehende Episoden, die sich auf die Fahigkeit des Patienten beziehen).
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11. Impulsivitit

Diese Domine erfasst unkontrollierbares Verhalten, d.h. sobald der Patient dariiber nachdenkt, etwas zu
tun, wird die Handlung unkontrollierbar ausgefiihrt. Beispiele konnten folgende Verhaltensweisen sein:
eine Unterhaltung dritter Personen unangemessen zu storen; impulshaftes Einkaufen; Unfihigkeit zu
warten, bis man an der Reihe ist; und jedwedes andere Verhalten, das von einer Einstellung von
Gleichgiiltigkeit gegeniiber den Konsequenzen des Verhaltens geprégt wird.

In dem Fall, dass der Patient nicht generell impulsiv ist, sich aber zeitweise impulsiv in anderer Hinsicht
verhilt (z.B. indem er angestaute Gedanken in einer sozial nicht angepassten, impulsiven Weise von sich
gibt), sollte dies Verhalten in einer anderen relevanten Doméne erfasst werden (z.B., Eingeschriinkte
Interessen, Kommunikation, oder Soziale Anpassungsfihigkeit). Wenn es sich um komplexeres
Verhalten handelt, das durch eingeschriinkte Interessen begriindbar ist, jedoch leicht zu einer
Panikverhalten fithren, sollte weiterhin in Erwigung gezogen werden, das Verhalten in unterschiedliche
Aspekte zu unterteilen, und diese mehreren Doménen zuzuteilen. Verhalten, welches durch Umwelt- oder
situative Einfliisse motiviert ist, sollte bei der Erhebung ausgeschlossen und stattdessen im Kommentar
vermerkt werden.
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1 Nicht eruierbar (der Patient zeigt keine entsprechenden Symptome).
2 Keine Schwierigkeiten im téglichen Leben, auch wenn ein wenig Impulsivitit beobachtet wird.
3 Auch wenn einige Probleme mit Impulsivitdt auftreten, ist es dem Patienten moglich, ohne gréferen

Aufwand und/oder ein wenig Entgegenkommen/Unterstiitzung der den Patienten umgebenden
Personen in einer sozialen Gruppe zu sein.

4 Das gemeinschaftliche Leben wire aufgrund des unkontrollierbaren, impulsiven Verhaltens des
Patienten schwierig ohne ein betrichtliches Entgegenbringen von Verstindnis und Entgegenkommen
der den Patienten umgebenden Personen.

5 Der Patient ist von anderen aufgrund des unkontrollierbaren, impulsiven Verhaltens isoliert.

Kommentar (Bitte beschreiben Sie alle wichtigen Informationen, die zum Grad der Einschitzung
beitragen kénnen (z.B. vorangehende Episoden, die sich auf die Fahigkeit des Patienten beziehen).

12. Schlafrhythmus

Der Schlafrhythmus sollte auf der Basis eines stabilen Zustandes des Patienten erhoben werden, d.h. die
folgenden Situationen sollten bei der Bewertung ausgeschlossen werden, da diese ungewohnliche Zustdnde
sowie solche auBerhalb eines stabilen Zustandes des Patienten darstellen: langes aufbleiben, um sich zu
vergniigen/zu unterhalten; Vorbereitung fiir eine Priifung; Jetlag; Arbeit in der Nachtschicht; Schlaflosigkeit
aufgrund stressiger Lebenssituation; oder Effekte durch Medikamente.

| | | |
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Schlaf tritt primér zu reguldren Zeiten auf.

2 Es gibt keine signifikanten Probleme, obwohl es kiirzere oder langere Episoden der Schlafdauer
gibt. Dariiber hinaus kann der Schlaf iiber variable Zeitrdume beibehalten werden.

3 Erlebt einige Schwierigkeiten mit der Tagesaktivitit aufgrund regelmaBiger Schlaflosigkeit. Dies
kann z.B. auftreten aufgrund von Einschlafstérungen, oder wenn das Schlafbediirfnis des Patienten
hoher ist als die zur Verfiigung stehende Zeit. Der Schlafrhythmus ist instabil, wenn sich der Patient
auferhalb normaler Stundenplidne oder Routinen bewegt (z.B. Urlaub oder Ferien), trotzdem kann
der Patient, wenn notwendig, rechtzeitig aufwachen und an Aktivititen teilnehmen.

4 Hat Schwierigkeiten im normalen Leben in einer sozialen Gruppe aufgrund eines gewohnheitsméafig
verinderten Schlafzyklus/Rhythmus. Es ist dem Patienten jedoch méglich in sozialen Gruppe zu
partizipieren, wenn der Patient seine Aktivititenzeiten selbst einteilen kann, d.h. nach seinem
Rhythmus oder Zeitplan (d.h. eher Aktivitdt am Nachmittag als Aktivitit am friihen Morgen oder
anders herum).

5 Unmoglichkeit oder signifikante Schwierigkeit in einer sozialen Gruppe zu leben aufgrund eines
verdnderten Schlafzyklus, auch wenn die Aktivititszeit dem Tempo des Patienten angepasst ist.
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Kommentar (Bitte beschreiben Sie alle wichtigen Informationen, die zum Grad der Einschitzung
beitragen kdnnen (z.B. vorangehende Episoden, die sich auf die Fahigkeit des Patienten beziehen).

Anmerkung: Es kann schwierig sein, diese Doméne im Erwachsenenalter zu bewerten, da es viele
Umwelt-Einfliisse geben kann. Daher ist es giinstig, Information iiber den Schlafrhythmus im Kindesalter zu
erlangen.

13. Lernen

Diese Domine erfasst Lern-Schwierigkeiten, welche nicht durch intellektuelles Niveau oder mangelhafte
Instruktionen erklért werden konnen. Das Lernen bezieht sich auf spezifische Gebiete, so z.B. rechnen,
lesen und schreiben. Fiir Kindergartenkinder sollte diese Erhebung aufgrund von Schwierigkeiten der
Erhebung in diesem Alter ausgelassen werden (keine Bewertung).

Sollte zum aktuellen Zeitpunkt die Moglichkeit einer Bewertung der Lernfihigkeit durch mangelnde
Gelegenbheit fehlen, kann die Erhebung erfolgen, indem man sich mit dem Patienten an die Zeit erinnert
oder ihn befragt iiber die Zeit, als er noch gelernt hat (z.B. als der Patient ein Schiiler in der 1. Klasse war).
Beziiglich der Erhebung der Fahigkeit, einen Aufsatz zu schreiben oder eine Prisentation vorzubereiten,
sollen diese in der Domédne Kommunikation erfasst werden. Dariiber hinaus sollte hier nicht der Grad an
Kreativitit des Patienten erfasst werden.
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1 Zeigt einen Grad an Rechen-, Lese-, und Schreibfertigkeit, der angemessen ist bezogen auf das
Intelligenz- und Entwicklungsniveau des Patienten.
2 Es zeigen sich keine signifikanten Schwierigkeiten, obwohl sich bezogen auf den Grad der Rechen-,

Lese-, und Schreibfertigkeit Schwichen zeigen, wenn man das Intelligenz- und Entwicklungsniveau
des Patienten betrachtet.

3 Es zeigen sich einige Schwierigkeiten im Grad an Rechen-, Lese-, und Schreibfertigkeit, die nicht
mit dem Intelligenz- und Entwicklungsniveau des Patienten iibereinstimmen.

4 Es zeigt sich eine klare Einschrinkung des Grades der Rechen-, Lese-, und Schreibfertigkeit, die
nicht mit dem Intelligenz- und Entwicklungsniveau des Patienten iibereinstimmen. Der Patient ist
nicht vollstindig in der Lage, Rechen, Lese- und Schreibaufgaben zu bewiltigen.

5 Der Grad der Rechen-, Lese-, und Schreibfertigkeit ist ginzlich ungeniigend, wenn man das
Intelligenz- und Entwicklungsniveau des Patienten betrachtet, d.h. er ist nicht in der Lage, selbst
basale Rechen, Lese- und Schreibaufgaben zu bewiltigen.

Kommentar (Bitte beschreiben Sie alle wichtigen Informationen, die zum Grad der Einschéitzung
beitragen koénnen (z.B. vorangehende Episoden, die sich auf die Fahigkeit des Patienten beziehen).

14. Sprachentwicklung

Diese Domine konzentriert sich auf die Sprachentwicklung. Die Beurteilung, ob der Patient
Sprachfertigkeiten in sozialen Situationen addquat anwenden kann, sollte in der Doméne Kommunikation
erfolgen. Die Information, wann der Patient angefangen hat, zu sprechen (d.h. erste Worte oder Zwei-Wort
Kombinationen) ist sehr hilfreich fiir die Beurteilung in dieser Doméne. Trotzdem sollte sich die Erhebung
sich nicht nur auf diese Aussage beziehen. Sie sollte ebenfalls den allgemeinen Stand der
Sprachentwicklung beriicksichtigen.
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1 Zeigt keine unnatiirlichen Aspekte beziiglich der Sprachentwicklung. Erste Worte wurden vor (oder
kurz nach) dem ersten Lebensjahr, und Zwei-Wort Kombinationen wurden vor dem zweiten
Lebensjahr gesprochen, es gibt keine Hinweise auf eine Verzogerung der Sprachentwicklung.

2 Erste Worte wurden vor dem zweiten Lebensjahr gesprochen, und Zwei-Wortsitze wurden vor dem
dritten Lebensjahr begonnen. Der Patient entwickelte jedoch nach dieser Zeit bezogen auf das Alter
eine addquate Sprachfertigkeit.
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3 Die Sprachentwicklung war signifikant verzogert (d.h. erste Worte wurden nach dem zweiten
Lebensjahr gesprochen und Zwei-Wortsitze nach dem Alter von drei Jahren) und auch hiernach
bleibt der Sprachgebrauch inaddquat.

4 Die Sprachentwicklung war extrem verzogert (d.h. Einwort-Sprachniveau wurde bis zum Eintritt in
die Grundschule beibehalten) und auch anschlieBend waren Fehler im Sprachgebrauch auffillig.
Wenn der Patient mechanisch Woérter von anderen nachspricht, auch wenn seine/ ihr Sprachniveau
deutlich hoher ist, sollte dieser Sachverhalt im Bereich der Domzne Kommunikation erhoben
werden.

5 Gibt keine Sprache von sich, die verstandlich ist.

Kommentar (Bitte beschreiben Sie alle wichtigen Informationen, die zum Grad der Einschitzung
beitragen konnen (z.B. vorangehende Episoden, die sich auf die Fahigkeit des Patienten beziehen).

# Isolierte Spezialinteressen

Diese Sektion untersucht das Feld ausgepriigter Spezialbegabungen (z.B. Talent oder Hobby).

Jedoch sollten Spezialbegabungen, welche nur aus einem sehr eingeschrinkten Interesse entspringen (z.B.
eine Sammelwut bestimmter Dinge) aus dieser Erhebung ausgeschlossen werden.

1 2 3 4 5

| | | ] | | | |
i i | I I 1 T T

Hat eine spezielle, hervorstechende Befihigung, die jeder anerkennen wiirde.

2 Hat eine spezielle, isolierte Begabung welche bewundert werden kann. Jedoch ist das Niveau der
Fertigkeit nicht sehr differenziert, so dass auch andere dieses Ziel mit betréchtlicher Anstrengung
erreichen kénnten.

[y

3 Hat eine besondere Stiirke, jedoch ist diese nicht so ausgeprigt, als dass sich andere hierfiir
interessieren konnten.
4 Zeigt, wenn iiberhaupt, eine besondere Stérke.

5 Zeigt keine besondere Stérke.

Kommentar (Bitte beschreiben Sie alle wichtigen Informationen, die zum Grad der Einschétzung
beitragen konnen (z.B. vorangehende Episoden, die sich auf die Fahigkeit des Patienten beziehen).
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ARTICLE INFO ABSTRACT
Article history: A novel assessment scale, the multi-dimensional scale for pervasive developmental
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utism those in their surroundings. We assessed 179 patients and analyzed features by six
Assessment . . R . . .
Chart diagnostic subgroups, which showed relationships between features and diagnoses. The
inter-rater reliability was satisfactory.
© 2011 Elsevier Ltd. All rights reserved.

1. Introduction

Pervasive developmental disorder (PDD) and attention-deficit/hyperactivity disorder (ADHD) belong to the class of
neurodevelopmental disorders. The former is characterized by severe and pervasive impairment in several areas of
development, which may include reciprocal social interaction skills, communication skills, and the presence of stereotyped
behavior, interests, and activities, according to the Diagnostic and Statistical Manual of Mental Disorders-Fourth Edition-
Text Revision (DSM-IV-TR) (American Psychiatric Association, 2000). The latter is characterized by hyperactivity, inattention
and impulsivity. However, PDD patients often have symptoms of ADHD (Frazier & Youngstrom, 2006; Jensen, Larrieu, &
Mack, 1997; Lee & Ousley, 2006; Sinzig, Walter, & Doepfner, 2009; Yoshida & Uchiyama, 2004) and vice versa (Nijmeijer
et al., 2009; Kochhar et al., 2011), although diagnostic criteria do not overlap (Ghanizadeh, 2010). Also, genetic linkages
between these disorders have been reported (Bakker et al., 2003; Lichtenstein, Carlstréom, Rastam, Gillberg, & Anckarsater,
2010; Ogdie et al., 2003; Smalley et al,, 2002; Yamagata et al., 2002). In clinical practice, the differential diagnosis between
ADHD and a milder subtype of PDD, PDD not otherwise specified (PDDNQOS), is sometimes difficult, because the criteria have
not been so formulated as to be useful in this aspect of differential diagnosis, and because it is often the case that a patient has
symptoms of PDD as well as ADHD (Nijmeijer et al., 2008).

In addition, these patients often demonstrate clumsiness (Dewey, Cantell, & Crawford, 2007; Pan, Tsai, & Chu, 2009;
Pitcher, Piek, & Hay, 2003; Staples & Reid, 2010; Strum, Fernell, & Gillberg, 2004). Gillberg & Gillberg, 1988 proposed the
concept of DAMP (deficits in attention, motor control, and perception), which is an overlapping condition of ADHD and
developmental coordination disorder (DCD). Moreover, PDD and ADHD patients often suffer from several other symptoms,
such as sleep problems (Richdale & Schreck, 2009), sensory abnormality (Baron-Cohen, Ashwin, Ashwin, Tavassoli, &
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Chakrabarti, 2009; Harrison & Hare, 2004; Lane, Young, Baker, & Angley, 2010; Leekam, Nieto, Libby, Wing, & Gould, 2007)
and learning or executive dysfunction (Nijmeijer et al., 2008).

Thus, many of the characteristics of PDD, ADHD and DCD are not specific to one diagnosis (Matson & Nebel-Schwalm,
2007). The combination of these clinical characteristics has a wide inter-individual variation. Furthermore, the degree of
dysfunction in each domain also varies from person to person. Therefore, the diagnosis alone may neither represent the
entire profile of characteristics nor indicate the support that an individual patient may need in life. In addition, the diagnosis
itself is very time-consuming because of the amount of information that must be gathered. Consequently, only a fraction of
the patients who need special care obtain specialized assessment (Russell, Ford, Steer, & Golding, 2010). Furthermore, not
only before but also after diagnosis, these patients and their families face numerous struggles to receive appropriate support
for all areas of disability and deficit (Whitman, 2004).

Therefore, assessment scales across core features of each diagnosis are needed. Recently, several rating scales have been
reported for this purpose. Child Symptom Inventory-4 includes comorbid items and differentiates children with autism
spectrum disorder (ASD) from those with ADHD (DeVincent & Gadow, 2009). Autism Spectrum Disorder-Comorbid for
Children (ASD-CC) is a rating scale designed for capturing comorbid psychopathology in ASD population (Matson, LoVullo,
Rivet, & Boisjoli, 2009). For infants and toddlers, the Baby and Infant Screen for Children with aUtlsm Traits-Part 2 (BISCUIT-
Part 2) was invented (Matson, Boisjoli, Hess, & Wilkins, 2011). These scales are designed for infants or children and are scored
by caregivers.

We developed a multi-dimensional scale for PDD and ADHD (MSPA) to describe their symptom profiles comprehensively
and guide them to the specific support needed directly. It consists of 14 domains of clinical and behavioral features including
five core features of PDD, three of ADHD, two of DCD, and the four problem areas of sensory, sleep, learning, and language
development.

2. Materials and methods

Ethical approval for the study was obtained from the Ethics Committee at Kyoto University Hospital. We conducted the
study according to the Ethical Guideline for Epidemiological Research by the Japanese Ministry of Health, Labour and
Welfare.

2.1. Participants

179 patients with PDD or ADHD were evaluated by psychiatrists who are experienced in examining these disorders. They
visited psychiatrists for a diagnosis and a professional assessment between September 2006 and July 2010. The diagnosis
was based on the criteria of DSM-IV-TR. We measured IQ (intellectual quotient) by Wechsler Adult Intelligence Scale Third
Edition (Wechsler, 1997) for patients above 17 years old or by Wechsler Intelligence Scale for Children Third Edition
(Wechsler, 1991) for patients from 6 to 17 years old, or DQ (developmental quotient) by Kyoto Scale of Psychological
Development for patients under 6 years old (Ikuzawa et al,, 2001). We divided them into six diagnostic groups: autistic
disorder with mental retardation (Autism with MR) (1Q or DQ < 70), autistic disorder without mental retardation (Autism
without MR), Asperger’s disorder, PDDNOS, combined-type ADHD, and inattentive-type ADHD. We excluded cases above
50 years old because of the difficulty in obtaining information from infancy, and also excluded cases with complications such
as deafness. Consequently, the age of the subjects was 14 & 10 (mean + standard deviation) years old, and the range was 3-
49 years old. The profiles of the participants are presented in Table 1. Differences among groups were not seen in gender or age by
one-way ANOVA. Autism with MR had significantly lower scores than each of the other groups in FIQ, VIQ and PIQ, as expected
from the diagnostic definitions. No significant differences were seen between other pairs.

2.2. Measures

We extracted 14 domains of clinical and behavioral features in PDD and ADHD patients: five from PDD features
(communication, sociality, emotion, restricted interests/behaviors, stereotyped/repetitive motion), two from DCD (gross
motor, fine motor), three from ADHD (hyperactivity, inattention, impulsivity), and four other symptom areas where these
patients often suffer (sensory, sleep cycle, learning, language development). We also formulated the criteria of a nine-rank

Table 1
Group characteristics.
Autism with MR Autism without MR Asperger PDDNOS ADHD combined ADHD inattentive
Number 21 18 40 74 12 14
Male:female 16:5 15:3 29:11 59:15 9:3 9:5
Age 123+8.0 14.1+£125 14.2+8.6 147+115 133169 14.7 £ 8.5
FIQ 51.6+14.3% 87.3+13.0 91.8+£203 94.8+17.7 96.3+8.3 955+17.6
vIQ 47.1+£18.8% 90.2+16.6 93.8+21.9 96.2:4+19.3 96.8+11.0 9854223
PIQ 53.24+16.7% 85.7+14.6 91.0+20.2 9434169 96.2+94 91.6+13.4

*Significantly different from other groups.
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scale in each domain according to the degree of difficulties in life. The anchor-points throughout the domains are as follows:
1: no sign; 2: somewhat but no need to support; 3: special needs by supervisors in groups; 4: special needs by everyone in
groups; 5: still difficult even with full-support in groups, and special needs in individual life; and 1.5, 2.5, 3.5 and 4.5 if the
conditions are between the adjacent scores. The further criteria for each domain were formulated through repeated
meetings among child psychiatrists (22 times in total) and opinions by other professionals. Symptom severity was defined
using the concepts of DSM-IV-TR in the domains other than sleep cycle. With respect to learning, we used the concept of
learning disorder. We gathered information on behaviors from birth until the present from patients, parents and teachers as
much as possible by records and by interview. We evaluated the characteristics of the person assuming an average social
environment. If the person was in a very specific social environment, we attempted to exclude the influence of it in our
ratings. Similarly, we attempted to exclude the influences of physical diseases or handicaps from our ratings. If the condition
was unstable or information was inadequate, we rated the subjects after gathering sufficient information. Most importantly,
as we assessed subjects with a range of ages using age-nonspecific measures, the rating was done in reference to normal
development. Thus, the knowledge of normal development is an essential requirement for the raters.

Six patients could not remember their language development. Also, we could not score the learning ability in 19 children
under school age, especially in the MR group.

2.3. Radar-chart representation

We used a radar-chart representation to visualize the entire profile of 14 domains (Fig. 1). The place of each domain was
arranged so that adjacent domains were related. PDD symptoms are at the upper right, domains related to motor are at the
lower right, ADHD symptoms are at the lower left and others are at the upper left. With this technique, we could visually
grasp the characteristics of subjects at a glance.

2.4. Statistics

To evaluate inter-rater reliability, four trained psychiatrists rated 20 cases independently. The intraclass correlation
coefficient (ICC) for each domain was calculated using SPSS 17.0.

Scores of 179 patients on each domain were also analyzed by SPSS 17.0. We compared the scores among the six groups
described above using one-way ANOVA, and then we conducted post-hoc tests by the Tukey method.

3. Results
The scoring took about 15 min when adequate information was available.
3.1. Scoring examples

Three examples of the scored charts are shown in Fig. 1a. Case 1 (blue in Fig. 1a) was diagnosed as Asperger's disorder
because he did not act as a member of his social group and his interests were very restricted. However, the chief complaint
was his going out from the classroom. He also had inattention, that is, ADHD-like symptoms. Patients of this pattern tend to
be regarded as ADHD at a glance. The diagnosis of Case 2 (pink in Fig. 1a) was Asperger's disorder, same as Case 1, but the
behavioral features were quite different. She was too clumsy to attend physical education class and the chief complaint was
repetitive motion. Case 3 (green in Fig. 1a) was diagnosed as PDDNOS and was hypersensitive to noise and touch. He could
not stay in the classroom because of noise. Also, he had disabilities in reading and writing.

3.2. Reliability

The inter-rater reliabilities are shown in Table 2 in each domain. The mean and standard deviation of ICC (2,1) was
0.786 =+ 0.143 and that of ICC (2,4) was 0.929 + 0.057 across domains. They were adequately high among the trained psychiatrists
participating in the study.

3.3. Feature analysis

We showed mean scores per group in each domain on a radar-chart (Fig. 1b). In general, inattention was presentin all the
groups. Group variances by one-way ANOVA were significant in the domains other than sleep cycle. We carried out post-hoc
tests and show the results in Fig. 2. We also calculated the percentages of patients at clinical level (score of 3 or above) in each
group by domains (Table 3).

As areflection of the diagnostic criteria, all the patients in the two autism and Asperger groups were at clinical level in the
domains of sociality, emotion and restricted interests/behavior. In the domain of communication, only one patient with
Asperger’s disorder had the score of 2, but all other patients in those three groups had the score of 3 or above. In the domains
of communication, sociality, and emotion, group differences by post-hoc tests demonstrated a similar pattern: the three
groups of autism and Asperger’s had equivalent scores in these domains, while the two groups of ADHD scored equivalently.
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Fig. 1. Radar-chart representation. (a) Case examples: we showed three cases as examples on a radar-chart. Scores outside red broken lines mean that
special supports are required. Cases 1 and 2 had the same diagnosis, Asperger’s disorder, but the clinical features were quite different. Case 1 had both
symptoms of PDD and ADHD. Case 2 suffered from repetitive motion and clumsiness. Case 3 was diagnosed as PDDNOS and had sensory abnormality and
learning disabilities. (b). Mean scores by groups: we showed the mean scores of six diagnostic groups on a radar-chart. Color lines and symbols are
explained in the inset. All the groups suffered from inattention. Inattentive-type ADHD had similar but milder features compared with PDDNOS. Combined-
type ADHD had a different pattern from other groups. That group had low scores in the domains of restricted interests/behaviors, sensory and motor skills.

Among the three domains of communication, sociality, and emotion, scores in sociality were higher than scores in the other
two domains across the groups. In this domain, the average score was around 4 in the groups of autism and Asperger’s,
indicating the need of considerable assistance from everyone concerned with them. Patients with PDDNOS still needed
assistance to some degree at the level of 3, as considered by the leaders or supervisors of their groups. Patients with ADHD
had weakness on sociality, but the level of the disturbance was in the range in which they did not need special support.

The degree of restricted interests/behaviors was low in the group with combined-type ADHD, but they still had symptoms
to some extent. Half of the patients with inattentive-type ADHD were at clinical level in this domain. The degree in the group
with inattentive-type ADHD was slightly higher than that of the group with combined-type ADHD, but this difference was
not significant (p = 0.482). Also, sensory abnormality and gross and fine motor disabilities were infrequent in the group of
combined-type ADHD. None of them were at clinical level in these domains. Variances among individuals on these domains
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Table 2

Results of the inter-rater reliability.
Domain ICC (2,1) ICC (2,4)
Communication 0.562 0.837
Sociality 0.618 0.866
Emotion 0.563 0.838
Restricted interests/behaviors 0.858 0.960
Sensory 0.855 0.959
Stereotyped/repetitive motion 0.864 0.962
Gross motor 0.909 0.976
Fine motor 0.562 0.837
Inattention 0.800 0.941
Hyperactivity 0.937 0.984
Impulsivity 0.900 0.973
Sleep cycle 0.804 0.942
Learning 0.896 0.972
Language development 0.869 0.964

All the p-values by domains were below 0.001 both for ICC (2,1) and ICC (2,4).

were large in all the groups. That is, although some patients suffered much from those features, the mean scores were
relatively lower than those in the features such as sociality, communication, and restricted interests/behaviors. Stereotyped/
repetitive motion also varied greatly between individuals, but on average was higher in the groups with autism.

Inattention, hyperactivity and impulsivity are known as symptoms of ADHD. However, the other groups also had high
scores in those features. The mean scores of inattention were above 3 in all the groups. Also, in the domain of impulsivity,
every group had a mean score higher than 2.5 and we did not find group differences in a post-hoc test by the Tukey method,
although variation between subgroups by one-way ANOVA was detected (p=0.039). In the domain of hyperactivity, the
group of autism with MR had as high a score as the group of combined-type ADHD. Other groups had relatively low scores.
However, more than 40% of other PDD patients were hyperactive at the clinical level, whereas most of the patients with
inattentive-type ADHD were not hyperactive, as expected from the diagnostic definition. Variances in sleep cycle were large
and group differences were not found by one-way ANOVA (p =0.362).

In the domain of learning, only the group of autism without MR had a relatively high score, 2.70 on average. This group
showed a significantly higher score than the other groups except for autism with MR. Language development was delayed in
the two groups of autism, as expected from the diagnostic definition. Each of these two groups had significantly higher scores
than each of the remaining four groups.

4. Discussion

The MSPA was developed with the aim of understanding the entire profile of patients with PDD or ADHD and to facilitate
the support that they need more directly. For diagnostic purposes, the assessment tools for these disorders already exist.
Many questionnaires have been published and used for each purpose. Questionnaires are useful for gathering information
from multiple observers, but there is disagreement between observers especially with psychological and behavioral
symptoms as compared with physical symptoms (Marteleto, Lima e Menezes, Tamanaha, Chiari, & Perissinoto, 2008). Thus,
questionnaires would be useful for screening, but not adequate for objective assessment of behavioral characteristics.

The currently available objective scales for professional assessment are listed following. The Childhood Autism Rating Scale
(CARS) is widely used in clinical practice (Schopler, Reichler, DeVellis, & Daly, 1980) and recently the second edition has been
published. The Autism Diagnostic Interview-Revised (ADI-R} (Lord, Rutter, & Le Couteur, 1994), Autism Diagnostic Observation
Schedule (ADOS) (Lord et al., 1989) and the Diagnostic Interview for Social and Communication Disorders (DISCO) (Wing,
Leekam, Libby, Gould, & Larcombe, 2002) are also well known. However, each tool has its own purpose. All the previous four
scales are tools for assisting with diagnosis as the names suggest. The advantages of ADI-R, ADOS and DISCO are with high
validity for the purpose of diagnosis. ADI-R consists 0f 93 items and DISCO has 319 items. ADOS is easier to administer than the
other two, but still takes about 1 h. Because they are well-structured and take time to administer, they are usually used in
research settings rather than in clinical practice (Miles, McCathren, Stichter, & Shinawi, 2010). CARS is as convenient as the
present scale and consists of 14 items. However, this is also for the diagnosis of childhood autism, and is formulated so that all
the items are correlated and the total score from 14 items indicates the degree of autism (Schopler et al.,, 1980). That is, the 14
items do not reflect the separate domains. CARS is restricted to children and also CARS, ADI-R and ADOS are intended to assess
mainly the core features of autism or PDD. Therefore, they do not always encompass other associated features as independent
domains, although each scale includes some of them. The present scale is not only for the assessment of core features of autism
or PDD, but also for ADHD, DCD and other associated features with treatment implications.

The most important difference of the present scale from the previous tools is its purpose. The purpose of this scale is not
for diagnosis but for understanding behavioral characteristics and difficulties in life. From the standpoint of daily life, even if
these patients and their families consult the professionals and receive the diagnosis, their difficulties would continue as long
as their living situations do not correspond to their needs by meeting them adequately. When the patients are adolescents or
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Fig. 2. Group differences in each domain. Bars indicate the mean scores and the error bars are the standard deviations. * and ** mean that the differences
were significant at 0.01 < p < 0.05, p £ 0.01, respectively. In the domains of communication and sociality, we only showed NS where the group differences
were not significant, because most pairs showed significant differences. In other domains, all the significant differences are shown by the above signs.
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Table 3
Percentages of patients at clinical level in each group by domains.

Autism with MR Autism without MR Asperger PDDNOS ADHD combined ADHD inattentive

Communication 100 100 97.5 54.1 0 214
Sociality 100 100 100 825 16.7 28.6
Emotion 100 100 100 58.2 16.7 14.3
Restricted interests/behaviors 100 100 100 83.8 16.7 50

Sensory 57.2 66.7 40 27.1 0 14.2
Stereotyped/repetitive motion 42.9 39 25 9.5 8.3 0

Gross motor 47.6 47.1 23.1 233 0 14.2
Fine motor 47.7 29.4 12.8 125 0 21.4
Inattention 713 77.8 75 64.2 100 100

Hyperactivity 71.3 44.6 40 46 100 0

Impulsivity 71.4 53 62.5 51.4 91.7 42.8
Sleep cycle 28.6 16.7 17.9 18.1 18.2 285
Learning 222 60 16.2 14.7 9.1 14.3
Language development 100 100 0 13.2 0 7.7

We regarded the clinical level as the score of 3 or above. We calcuilated each percentage of such patients in each group by domains.

adults, fostering insight or self-understanding would be desirable as well. The diagnosis name with ‘disorder’ might lower
self-esteem (Humphrey & Lewis, 2008), but our chart can be fed back directly to patients and their families at a glance,
reflecting needs to be met rather than deficits identified. Since visual cues are known to help recognition in PDD patients
(Mesibov & Howley, 2003), the radar-chart format is designed to facilitate insight or self-understanding. Indeed, in our
experience, this chart has led to improved insight, to building relationships of mutual trust between patients and
psychiatrists, and to patients’ acceptance of their diagnosis. Furthermore, it has helped to foster shared understanding of the
difficulties between the patients themselves and those in their surroundings.

In addition, the diagnosis alone would be insufficient to represent the entire profile of dysfunction in this group of
patients, partly because PDD and ADHD cannot be diagnosed simultaneously in the current diagnostic systems of the
International Statistical Classification of Diseases (ICD-10) (WHO, 1992) and DSM-IV-TR, and partly because individual
differences still remain even in the same diagnosis. Furthermore, the diagnostic criteria of PDDNOS itself are not fully defined
(Myhr, 1998). Not only are the clinical features of these disorders muitimodal, but the degree of each feature varies.
Therefore, current researchers tend to regard the overall syndrome as a spectrum rather than separate subtypes (Szatmari,
1992). However, the spectrum concept is insufficient to capture the individual features of these patients, and the assessment
of the level of each behavioral feature is very important for daily life and social and environmental adaptation. Therefore, we
designed this multimodal and nine-stepped representation which is also useful for mild or high-functioning cases. Taken
together, we believe that the present scale adds value for treatment beyond the above excellent tools aimed chiefly at
diagnosis.

The reliability of the present scale was adequate among trained psychiatrists. However, some training would be needed in
raters. Therefore, we are in the process of estimating the amount of training required to increase the number of specialists
who can reliably use this assessment. We used the present scale mostly for the outpatients in the department of psychiatry.
Therefore, we assessed not only young children but also adolescents and adults. It was very useful for adolescents and adults
for understanding themselves. For children, caregivers mainly referred to this scale to support them. The assessment using
this scale is based on long-term characteristics, that is, we gathered information from birth throughout development, not
limited to the present state. Therefore, the scores are stable and we assume that age does not affect them much when the
information is adequate. On the contrary, this scale is not suitable to assess short-term changes such as the effects of
intervention. We do not assume that the present scale captures adaptation by intervention or temporary symptoms in
exacerbation. However, we are planning a longitudinal study to capture long-term changes of characteristics beyond
superficial appearances.

When we consider each domain, sociality is the main domain that divides groups as expected. The outcome that patients
with ADHD still had some social difficulty below the clinical level is consistent with a previous report (Nijmeijer et al., 2008).
We also showed that inattention was the one domain or feature where all the groups had difficulties at clinical level.
Similarly, Strum et al., 2004 reported that 95 out of 101 children with PDD had attention deficit. Thus, we might consider the
existence of inattention even in groups other than ADHD, because inattention hinders adaptation in various aspects of daily
life. Inattention might be a common feature not only in ADHD but also in PDD. The domain where further consideration is
required before a conclusion can be made would be the sleep cycle. Richdale and Schreck (2009) reported that sleep
problems are often found in PDD and ADHD, but are multifactorial. They may be an innate feature or may be from stress due
to difficulties in life. We will try to detect the innate part and aim to modify the present scale.

Regarding group differences, our results showed that the main difference between the autism and Asperger groups was
language development, as defined by the diagnostic criteria. Symptom severity in the Asperger group was milder in the
domains of sensory, stereotyped/repetitive motion, and motor skills, but without significant differences (see Fig. 1b). As to
the PDDNOS group, symptom severity was even milder than the Asperger group in domains listed as the diagnostic criteriain
DSM-IV-TR (communication, sociality, emotion, restricted interests/behaviors, and stereotyped/repetitive motion), but did
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not differ in other domains such as motor skills, ADHD symptoms, learning and language development. That is, the difference
of features among these three groups is mainly in the domains which constitute the diagnostic definitions of them.
Therefore, these three subtypes of PDD are supposed to be a continuum, although they are divided by the diagnostic criteria.
Interestingly, features in the group of inattentive-type ADHD were even milder but as a pattern of symptoms, they were
similar to those in the group of PDDNOS. This suggests that PDD and ADHD are also related as many previous reports have
pointed out (Frazier & Youngstrom, 2006; Jensen et al,, 1997; Kochhar et al., 2011; Lee & Ousley, 2006; Nijmeijer et al., 2009;
Sinzig et al., 2009; Yoshida & Uchiyama, 2004), indicating the need for a shared assessment tool for PDD and ADHD.

Of interest, only the group of combined-type ADHD showed a different pattern. This group had low scores in the domains
of restricted interests/behavior, sensory, and motor skills. Pitcher et al. (2003) also reported that hyperactive/impulsive type
had better motor skills than inattentive type. These results identify the possibility that hyperactivity might have positive
consequences, such as improved motor skills. These group differences and domain analyses might give novel insights on
biological mechanisms of these disorders after further consideration.

5. Conclusions

We developed a multi-dimensional and quantitative assessment chart for PDD and ADHD. The reliability among trained
psychiatrists was sufficient. This tool uncovers multi-dimensional clinical features of each patient at a glance, and is useful
for fostering understanding of these difficulties by patients themselves and also by those in their surroundings. Furthermore,
it discloses the relationships and the differences among subtypes of PDD and ADHD. We hope that it will help patients with
these disorders and the clinicians who treat them and also become a useful tool in research settings investigating the
biological backgrounds of these disorders.

Acknowledgments

This work was supported by a Health Labour Science Research Grant for Research on Psychiatric and Neurological
Diseases and Mental Health (H21-Kokoro-Wakate-021) from the Ministry of Health Labour and Welfare, Japan, and a Grant-
in-Aid for Japan Society for the Promotion of Science (JSPS) Fellows (19 45082). We would like to thank all the participants.
We also thank Shoshinen Osaka Psychiatric Medical Center and Nagaokakyo City Education Support Center for help in
recruiting the participants.

Appendix A. Supplementary data
Supplementary data associated with this article can be found, in the online version, at doi:10.1016/j.ridd.2011.01.052.

References

American Psychiatric Association. (2000). Diagnostic and statistical manual of mental disorders-fourth edition-text revision (DSM-IV-TR). Washington, DC: American
Psychiatric Press.

Bakker, S. C, van der Meulen, E. M,, Buitelaar, . K., Sandkuijl, L. A, Pauls, D. L, Monsuur, A. J., et al. (2003). A whole-genome scan in 164 Dutch sib pairs with
attention-deficit/hyperactivity disorder: Suggestive evidence for linkage on chromosomes 7p and 15q. American Journal of Human Genetics, 72, 12511260,

Baron-Cohen, S., Ashwin, E., Ashwin, C, Tavassoli, T., & Chakrabarti, B. (2009). Talent in autism: Hyper-systemizing, hyper-attention to detail and sensory
hypersensitivity. Philosophical Transactions of the Royal Society B, 364, 1377-1383.

DeVincent, C. J., & Gadow, K. D. (2009). Relative clinical utility of three Child Symptom Inventory-4 scoring algoriths for differentiating children with autism
spectrum disorder vs. attention-deficit hyperactivity disorder. Autism Research, 2, 312-321.

Dewey, D., Cantell, M., & Crawford, S. G. (2007). Motor and gestural performance in children with autism spectrum disorders, developmental coordination
disorder, and/or attention deficit hyperactivity disorder. Journal of International Neuropsychological Society, 13, 246-256.

Frazier, T.W., & Youngstrom, E. A. (2006). Evidence-based assessment of attention-deficit/hyperactivity disorder: Using multiple sources of information. Journal of
the American Academy of Child and Adolescent Psychiatry, 45, 614-620.

Ghanizadeh, A. (2010). Factor analysis on ADHD and autism spectrum disorder DSM-IV-derived items shows lack of overlap. European Child and Adolescent
Psychiatry, 19, 797-798.

Gillberg, 1. C,, & Gillberg, C. (1988). Children with deficits in attention, motor control and perception (DAMP): Need for specialist treatment. Acta Paediatrica
Scandinavi, 77, 450-451.

Harrison, ]., & Hare, D. ]. (2004). Assessment of sensory abnormalities in people with autistic spectrum disorders. Journal of Autism and Developmental Disorders, 34,
727-730.

Humphrey, N., & Lewis, S. (2008). ‘Make me normal’: The views and experiences of pupils on the autistic spectrum in mainstream secondary schools. Autism, 12,
23-46.

lkuzawa, F. M., Matsushita, Y., & Nakase, A. (2001). Kyoto scale of psychological development 2001. Kyoto: Kyoto International Social Welfare Exchange Centre,

Jensen, V. K, larrieu, ]. A, & Mack, K. K. (1997). Differential diagnosis between attention-deficit/hyperactivity disorder and pervasive developmental disorder-not
otherwise specified. Clinical Pediatrics (Philadelphia), 36, 555-561.

Kochhar, P., Batty, M. ], Liddle, E. B., Groom, M. ], Scerif, G., Liddle, P. F,, et al. (2011). Autistic spectrum disorder traits in children with attention deficit
hyperactivity disorder.. Child: Care, Health and Development., 37, 103-110.

Lane, A. E., Young, R. L., Baker, A. E. Z,, & Angley, M. T. (2010). Sensory processing subtypes in autism: Association with adaptive behavior. Journal of Autism and
Developmental Disorders, 40, 112-122.

Lee,D. 0., & Ousley, 0. Y. (2006). Attention-deficit hyperactivity disorder symptoms in a clinic sample of children and adolescents with pervasive developmental
disorders. Journal of Child and Adolescent Psychopharmacology, 16, 737-746.

Leekam, S. R., Nieto, C., Libby, S. J., Wing, L., & Gould, J. (2007). Describing the sensory abnormalities of children and adults with autism. Journal of Autism and
Developmental Disorders, 37, 894-910.

_53_



Y. Funabiki et al. /Research in Developmental Disabilities 32 (2011) 995-1003 1003

Lichtenstein, P., Carlstrom, E., Rastam, M., Gillberg, C., & Anckarséter, H. (2010). The genetics of autism spectrum disorders and related neuropsychiatric disorders
in childhood. American Journal of Psychiatry, 167, 1357-1363. '

Lord, C., Rutter, M., Goode, S., Heemsbergen, |., Jordan, H., Mawhood, L., et al. (1989). Autism diagnostic observation schedule: A standardized observation of
communicative and social behavior. Journal of Autism and Developmental Disorders, 19, 185-212.

Lord, C,, Rutter, M., & Le Couteur, A. (1994). Autism djagnostic interview-revised: A revised version of a diagnostic interview for caregivers of individuals with
possible pervasive developmental disorders. Journal of Autism and Developmental Disorders, 24, 659-685.

Marteleto, M. R, Lima e Menezes, C. G., Tamanaha, A. C,, Chiari, B. M., & Perissinoto, J. (2008). Administration of the Autism Behavior Checklist: Agreement between
parents and professionals’ observations in two intervention contexts. Revista brasileira de psiquiatria, 30, 203-208.

Matson, J. L., Boisjoli, J. A., Hess, J. A., & Wilkins, J. (2011). Comorbid psychopathology factor structure on the Baby and Infant Screen for Children with autism traits
- Part 2 (BISCUIT-Part 2). Research in Autism Spectrum Disorders, 5, 426-432.

Matson, J. L., LoVullo, S. V., Rivet, T.T., & Boisjoli, ]. A. (2009). Validity of the Autism spectrum disorder-comorbid for children (ASD-CC). Research in Autism Spectrum
Disorders, 3, 345-357.

Matson, J. L., & Nebel-Schwalm, M. S. (2007). Comorbid psychopathology with autism spectrum disorder in children: An overview. Research in Developmental
Disabilities, 28, 341-352.

Mesibov, G., & Howley, M. (2003). Accessing the curriculum for pupils with autistic spectrum disorders. London: David Fulton Publishers.

Miles, J. H., McCathren, R. B., Stichter, J., & Shinawi, M. (2010). Autism spectrum disorders. In R. A. Pagon, T. C. Bird, C. R. Dolan, & K. Stephens (Eds.), Gene reviews.
Seattle: University of Washington.

Myhr, G. (1998). Autism and other pervasive developmental disorders: Exploring the dimensional view. Canadian journal of Psychiatry, 43, 589-595.

Nijmeijer, J. S., Minderaa, R. B., Buitelaar, ]. K, Mulligan, A,, Hartman, C. A., & Hoekstra, P. J. (2008). Attention-deficit/hyperactivity disorder and social
dysfunctioning. Clinical Psychology Review, 28, 692-708.

Nijmeijer, J. S., Hoekstra, P. J., Minderaa, R. B., Buitelaar, J. K., Altink, M. E., Buschgens, C. J., et al. (2009). PDD symptoms in ADHD, an independent familial trait?
Journal of Abnormal Child Psychology, 37, 443-453.

Ogdie, M. N,, Macphie, 1. L., Minassian, S. L., Yang, M., Fisher, S. E.,, Francks, C, et al. (2003). A genomewide scan for attention-deficit/hyperactivity disorder in an
extended sample: Suggestive linkage on 17p11. American Journal of Human Genetics, 72, 1268-1279.

Pan, C. Y., Tsai, C. L., & Chy, C. H. (2009). Fundamental movement skills in children diagnosed with autism spectrum disorders and attention deficit hyperactivity
disorder. Journal of Autism and Developmental Disorders, 39, 1694-1705.

Pitcher, T. M., Piek, . P., & Hay, D. A. (2003). Fine and gross motor ability in males with ADHD. Developmental Medicine and Child Neurology, 45, 525-535.

Richdale, A. L., & Schreck, K. A. (2009). Sleep problems in autism spectrum disorders: Prevalence, nature, and possible biopsychosocial aetiologies. Sleep Medicine
Reviews, 13, 403-411.

Russell, G., Ford, T., Steer, C., & Golding, ]. (2010). Identification of children with the same level of impairment as children on the autistic spectrum, and analysis of
their service use. Journal of Child Psychology and Psychiatry, 51, 643-651.

Schopler, E., Reichler, R. ], DeVellis, R. F., & Daly, K. (1980). Toward objective classification of childhood autism: Childhood Autism Rating Scale (CARS). Journal of
Autism and Developmental Disorders, 10, 91-103,

Sinzig, |., Walter, D., & Doepfner, M. (2009). Attention deficit/hyperactivity disorder in children and adolescents with autism spectrum disorder: Symptom or
syndrome? Journal of Attention Disorders, 13, 117-126.

Smalley, S. L., Kustanovich, V., Minassian, S. L., Stone, J. L., Ogdie, M. N., McGough, J. J., et al. (2002). Genetic linkage of attention-deficit/hyperactivity disorder on
chromosome 16p13, in a region implicated in autism. American Journal of Human Genetics, 71, 959-963.

Staples, K. L., & Reid, G. (2010). Fundamental movement skills and autism spectrum disorders. Journal of Autism and Developmental Disorders, 40, 209-217.

Strum, H., Fernell, E., & Gillberg, C. (2004). Autism spectrum disorders in children with normal intellectual levels: Associated impairments and subgroups.
Developmental Medicine and Child Neurology, 46, 444-447.

Szatmari, P. (1992). The validity of autistic spectrum disorders: A literature review. Journal of Autism and Developmental Disorders, 22, 583-600.

Wechsler, D. (1991). Manual for the Wechsler intelligence scale for children (3rd ed.). San Antonio, Texas: The Psychological Corporation.

Wechsler, D. (1997). The Wechsler adult intelligence scale (3rd ed). San Antonio, Texas: Psychological Corp (Harcourt).

Whitman, T. L. (2004). The development of autism: A self-regulatory perspective. London: Jessica Kingsley Publishers.

Wing, L., Leekam, S. R., Libby, S. J., Gould, ., & Larcombe, M. (2002). The diagnostic interview for social and communication disorders: Background, inter-rater
reliability and clinical use. journal of Child Psychology and Psychiatry, 43, 307-325.

World Health Organization. (1992). International classification of diseases and related health problems (ICD-10). Geneva: WHO.

Yamagata, T., Aradhya, S., Mori, M., Inoue, K., Momoi, M. Y., & Nelson, D. L. (2002). The human secretin gene: Fine structure in 11p15.5 and sequence variation in
patients with autism. Genomics, 80, 185-194.

Yoshida, Y., & Uchiyama, T. (2004). The clinical necessity for assessing attention deficit/hyperactivity disorder (AD/HD) symptoms in children with high-
functioning pervasive developmental disorder (PDD). European Child and Adolescent Psychiatry, 13, 307-314.

__.54_






