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PREVALENCE
ASD and ID
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ASD prevalence increases....

Pasha SB, Qadir TF, Fatima H, Hussain SA. Sesame Street's
recognition of autism. Lancet Psychiatry. 2017 Jul;4(7):520-521. 

Julia, 4 Jahre
Nordahl-Hansen 2017 
Atypical: a typical
portrayal of autism? 
Lancet Psychiatry. 

• a boom in TV and 
movie characters

• reinforcement of
stereotypes and 
stigma

• contribute to raising
awareness about, 
and public
understanding of, 
the condition. 

• Atypical places Sam 
Gardner, a18-year-
old high-school
student with ASD.
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** p ≤ 0,01 n = 710

High Prevalence of ASD in ID

Prevalence* (populationbased, UK) 15 %
Prevalence (clincal sample, GER) 19 %

* Sheehan, Hassiotis, Walters, Osborn, Strydom, Horsfall (2015, BJM; n = 33 016)
Idring et al. (2015, JADD; n = 735 096 Schweden): 1,54%; 0,39% ASS & IM; 1,15% ASS
Brugha et al. (2016; BJP, n=7274/290IM) ASD in F71-73: 39%, no ID-F70: 1.0%; OR: 63,5 
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MORTALITY
ASD:

5
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• Life expectancy is
reduced for 16 years!

• HFA: Increase in 
mortality 2.5-fold 
(suicide risk 10x)

• ASD & IDD: 6-fold 
increase (somatic, 
epilepsy 40x)

Premature deaths in ASD

Hirvikoski, T., Mittendorfer-Rutz, E., Boman, M., Larsson, H., Lichtenstein, P., & Bölte, S. 
(2016). Premature mortality in autism spectrum disorder. The British Journal of Psychiatry : 
The Journal of Mental Science, 208(3), 232–8. 
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THE CURRENT BIOLOGICAL
MODEL OF ASD
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Why Autism Must be Taken Apart

„... efforts to find a single unifying brain dysfunction have led
the field away from research to explore individual variation
and micro-subgroups. Autism must be taken apart in order to 
find neurobiological treatment targets. ... The belief that there
is a single defining autism spectrum disorder brain
dysfunction must be relinquished.“

Waterhouse & Gillberg, Journal of Autism and Developmental Disorders July 2014
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Wright CF et al. Genetic diagnosis of developmental disorders in the DDD study: a scalable analysis of genome-wide research data. Lancet. 2015

Deciphering Developmental Disorders DDD is a UK-wide patient
recruitment network involving
over 180 clinicians across all 
24 regional genetics services, 
and has performed genome-
wide microarray and whole
exome sequencing on children
with undiagnosed DD.
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Understanding of autism disease
mechanisms through genetics

de la Torre-Ubieta L, Won H, Stein JL, Geschwind DH. Advancing the understanding of autism disease mechanisms
through genetics. Nat Med. 2016 Apr;22(4):345-61. SNV: Single Nucleotide Variant: CNV: Copy Number Variations
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The current biological model

CAUSES
60% genes 
40% other

BRAIN FUNCTIONING BEHAVIOR
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DIAGNOSING ASD IN ID
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Diagnostic Criteria for ASD

1. Triade => Dyade
2. No Asperger
3. Sensory issues
4. Severity levels

IC
F

Co
re
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et

s 
fo

rA
SD

5225 Experts from 10 diciplines in 6 WHO Regions
103 Categories are crucial for ASD: 
• 37 Activities and Participation, 
• 35 Body functions, 
• 22 Environmental factors, 
• 9 Body structures. De Schipper et al. Aut Res 2016

6A02 ASD 
1. Triade => Dyade
2. No Asperger
3. Starts in „early childhood“
4. Code for ID/verbal abilities
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Diagnosing ASD

• Behavioral based
• No lab test, no neuroimaging can ensure the

diagnosis of ASD
• Different diseases can cause the same clinical

picture/disorder!
• Standardized instruments can support the

clinician/researcher in the diagnostic process....
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DIAGNOSTICS
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Screening Scales for ASD in IDD

DiBAS-RBei jedem vierten Menschen mit Intelligenzminderung besteht zusätzlich eine Autismus-Spektrum- 
Störung, die oft bis ins Erwachsenenalter unerkannt bleibt. Der Diagnostische Beobachtungsbogen  
für Autismus-Spektrum-Störung – Revidiert (DiBAS-R) ist ein Screening instrument zur Abklärung  
eines Autismusverdachts bei erwachsenen Menschen mit Intelligenzminderung. Der Fragebogen  
orientiert sich an den diagnostischen Kriterien für Autismus-Spektrum-Störung der ICD-10/DSM-5  
und kann durch nahe Bezugspersonen, z. B. Wohngruppenbetreuer oder Angehörige, ausgefüllt  
werden. Mit dem DiBAS-R werden die beiden Dimensionen soziale Kommunikation und Interaktion  
und stereotype, restriktive Verhaltensweisen und sensorische Auffälligkeiten erfasst. Es liegen Cut- 
off-Werte vor, welche Hinweise auf das Vorliegen einer Autismus-Spektrum-Störung geben und bei  
der Entscheidung unterstützen, ob eine umfassendere Autismusdiagnostik erforderlich ist.

Einsatzbereich

Erwachsene mit Intelligenzminderung und Verdacht auf das Vorliegen einer Autismus-Spektrum- 
Störung; Einsatz in Einrichtungen der Behindertenhilfe, in Praxen oder allgemein psychiatrischen  
Kliniken und als Entscheidungshilfe für die Zuweisung in ein spezialisiertes Zentrum zur umfassenden 
Autismusdiagnostik. 

Verlag Hans Huber, Bern
www.verlag-hanshuber.com
HOGREFE Verlagsgruppe
Göttingen · Bern · Wien · Paris · Oxford · Prag · Toronto · Boston ·
Amsterdam · Kopenhagen · Stockholm · Florenz · Helsinki · São Paulo  Bestellnummer 03 227 02
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Tanja Sappok Isabell Gaul Thomas Bergmann Isabel Dziobek 
Sven Bölte Albert Diefenbacher Manuel Heinrich

Der Diagnostische Beobachtungsbogen für 
Autismus-Spektrum-Störung – Revidiert
Ein Screening-Instrument für Erwachsene mit Intelligenzminderung 
und Autismusverdacht 

Manual

Autismus-Checkliste (ACL) (DiBAS-R)

Name:

Informant:

Geburtsdatum:

Datum: ja V
er

da
ch

t

ne
in

A. Vor dem dritten Lebensjahr manifestiert sich eine auffällige und beeinträchtigende Entwicklung in mindestens 
einem der folgenden Bereiche: Sprache, soziale Interaktion, Spielen.

! ! !

B. Insgesamt liegen mindestens 6 Symptome vor, wobei mind. 2 aus 1. (Interaktion), mind. 1 aus 2. (Kommunikation) 
und mind. 1 aus 3. (Stereotypien) vorliegen; ja = 1, Verdacht = 0.5, nein = 0.

! !

1. Störung der sozialen Interaktion (mind. 2 Symptome/Punkte): Punkte:

1a Blickkontakt, Mimik und Gestik nicht zur sozialen Interaktion eingesetzt ! ! !
1b Keine Freundschaften

Unfähigkeit, Beziehungen zu Gleichaltrigen mit gemeinsamen Interessen einzugehen
! ! !

1c Mangel an sozio-emotionaler Gegenseitigkeit 
Unangemessene Reaktion auf die Gefühle anderer, Mangel an Verhaltensmodulation entsprechend dem  
sozialen Kontext

! ! !

1d Mangel, Freude zu teilen 
Freude, Interessen oder Tätigkeiten werden nicht mit anderen geteilt

! ! !

2. Störung der Kommunikation (mind. 1 Symptom/Punkt): Punkte:

2a Verzögerte oder fehlende Entwicklung der gesprochenen Sprache
Keine einzelnen Worte vor dem 2. oder kurze Sätze vor dem 3. LJ, in ca. 50 % keine Sprache

! ! !

2b Schwierigkeit, ein Gespräch zu führen 
Gespräch wird nicht begonnen oder aufrechterhalten, stereotyper Anfang, Monologisieren

! ! !

2c Stereotype und repetitive Verwendung der Sprache 
Vertausch der Pronomina, idiosynkratischer (eigentümlicher) Gebrauch von Worten oder Phrasen

! ! !

2d Mangel an spontanen »So tun als ob«-Spielen
… oder sozialem Imitationsspiel

! ! !

3. Repetitives und stereotypes Verhalten (mind. 1 Symptom/Punkt): Punkte:

3a Spezialinteressen 
Unangemessene Beschäftigung mit bestimmten Interessen (Intensität, Schwerpunkt, Inhalt)

! ! !

3b Routinen und Rituale 
Festhalten an bestimmten, oft nicht funktionellen Routinen, z. B. strenges Festhalten an bestimmen 
Abendritualen, Essen nur bestimmter Nahrung, Fahren bestimmter Routen

! ! !

3c Motorische Stereotypien 
Stereotype, repetitive motorische Manierismen, z. B. Hand- und Fingerschlagen oder -biegen, Kreiselbewegun-
gen des ganzen Körpers oder Zehenspitzengang

! ! !

3d Vorherrschende Beschäftigung mit Teilobjekten 
… oder nicht funktionalen Elementen von Sachen, ungewöhnliche sensorische Interessen (Riechen/Beklopfen 
von Spielzeug, Drehen der Räder von Autos)

! ! !

C. Das klinische Bild kann keiner anderen Erkrankung zugeordnet werden. ! ! !

Weitere Charakteristika: ungleichmäßiges kognitives Niveau, inadäquater oder flacher Affekt
Verhaltensauffälligkeiten: Hyperaktivität, Aufmerksamkeitsprobleme, impulsives und aggressives Verhalten, SVV
sensorische Auffälligkeiten: Hypersensitivität gegenüber Licht, Geräusche oder Berührung, vermindertes Schmerzempfinden,  
Faszination für bestimmte auditive oder visuelle Stimuli, gestörtes Zeitempfinden, gestörte Schlafzyklen

F84.0 Frühkindlicher Autismus: A, B und C sind mit »ja« beantwortet
F84.1 Atypischer Autismus: A oder/und B sind mit »nein« beantwortet, C mit »ja«
F84.10 Atypischer Autismus mit atypischem Erkrankungsalter: A mit »nein«, B und C mit »ja« 
F84.11 Atypischer Autismus mit atypischer Symptomatik: A und C mit »ja«, B mit »nein«
F84.12 Atypischer Autismus mit atypischem Erkrankungsalter und Symptomatik: A und B mit »nein«, C mit »ja«

Bestellnummer 03 227 05
Copyright © 2015 by Verlag Hans Huber, Hogrefe AG, Bern. Alle Rechte vorbehalten. Jegliche Art der Vervielfältigung verboten.

SCQ & 
SCQ-AID

ACL & DiBAS-R
____________________

PDD-MRS
Guided

Interview
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SCQ-AID: Adults with ID
• Comprises 24 items
• Cut-off: 9
• Specific for Adults with IDD 

and supect of ASD

Name:_________________________________ Geburtsdatum:____________________ 
 
Informant:______________________________             Datum :__________________________ 
 
 

 

FSK-Short 
 
 
Bitte beurteilen Sie, welche der folgenden Verhaltensweisen die zu beurteilende Person zeigt. Bitte entscheiden 
Sie sich für eine Alternative, nur so kann der Fragebogen angemessen ausgewertet werden. Vielen Dank für Ihre 
Mitarbeit.    
 
    ja nein 

2 Können Sie mit ihr/ihm ein wechselseitiges „Gespräch“ an dem Sie beide teilnehmen oder wobei 
er/sie auf das Bezug nimmt, was sie gesagt haben? O O 

3 Spricht er/sie auffällig merkwürdig oder wiederholt ständig Dinge nahezu gleichlautend? Gemeint 
sind Sätze, die er/sie von anderen gehört hat oder die er/sie selbst gebildet hat.  O O 

7 Wiederholt sie/er die gleichen Sachen in genau dem gleichen Wortlaut oder besteht sie/er darauf, 
dass Sie dieselben Sachen immer wieder aufzählen? O O 

8 Gibt es Dinge, die sie/er scheinbar in einer ganz besonderen Weise oder Abfolge machen muss, 
oder gibt es Rituale, die Sie für sie/ihn ausführen müssen? O O 

10 
Benutzt sie/er Ihre Hand wie ein Werkzeug oder als ob es ein Teil ihres/seines eigenen Körpers 
wäre (zum Beispiel, indem sie/er mit Ihren Finger auf etwas zeigt oder Ihre Hand auf den Türgriff 
legt, um die Tür zu öffnen)? 

O O 

11 Hat sie/er besondere Interessen, die anderen Menschen merkwürdig erscheinen (zum Beispiel an 
Verkehrsampeln, Wasserleitungen oder Fahrplänen)? O O 

12 Scheint sie/er interessiert an einem bestimmten Teil eines Spielzeuges zu sein (zum Beispiel 
indem sie/er die Räder eines Autos dreht) als an seinem eigentlichen Zweck? O O 

14 Scheint sie/er ungewöhnlich daran interessiert, wie Dinge oder Menschen aussehen oder riechen, 
sich anfühlen, sich anhören, schmecken oder riechen? O O 

15 Zeigt sie/er ungewöhnliche Verhaltensweisen beim Bewegen ihrer/seiner Hände der Finger, zum 
Beispiel Wedeln oder Bewegen der Finger vor ihren/seinen Augen? O O 

16 Bewegt sie/er ihren/seinen ganzen Körper auf komplizierte Weise, zum Beispiel indem sie/er 
Drehbewegungen durchführt oder wiederholt auf- und niederhüpft? O O 

17 Verletzt er sich absichtlich zum Beispiel durch Beißen in dem Arm oder Schlagen des Kopfes 
gegen die Wand? O O 

18 Gibt es irgendwelche Gegenstände (außer weichen Spielzeugen oder Schmusedecken), die sie/er 
unbedingt ständig bei sich tragen muss? O O 

19 Hat sie/er irgendeinen besonderen oder besten Freund? O O 

20 Spricht sie/er nur aus Freundlichkeit mit Ihnen (nicht um etwas zu bekommen)? O O 

22 Zeigt sie/er spontan auf Dinge in ihrer/seiner Umgebung, nur um sie Ihnen zu zeigen (nicht, weil 
sie/er diese haben will)? O O 

24 Nickt sie/er mit dem Kopf, wenn sie/er ja sagen will? O O 

27 Lächelt sie/er zurück, wenn jemand sie/ihn anlächelt? O O 

28 Zeigt sie/er Ihnen Dinge, die sie/ihn interessieren, um Ihre Aufmerksamkeit dafür zu gewinnen? O O 

29 Bietet sie/er an, etwas anderes außer Nahrung mit Ihnen zu teilen.  O O 

30 Scheint sie/er zu wollen, dass Sie ihre/seine Freude an etwas teilen? O O 

31 Versucht sie/er Sie zu trösten, wenn Sie traurig oder verletzt sind.  O O 

36 Zeigt sie/er Interesse an anderen Kindern, die ungefähr so alt sind wie sie/er oder die sie/er nicht O O 

Kurzversion des Fragebogens für soziale Kommunikation (FSK) für Menschen mit Intelligenzminderung 
 

Name:_________________________________ Geburtsdatum:____________________ 
 
Informant:______________________________             Datum :__________________________ 
 
 

 

37 Reagiert sie/er positiv, wenn sich ein anderes Kind ihr/ihm nähert? O O 

38 Schaut sie/er gewöhnlich auf und schenkt Ihnen Aufmerksamkeit, wenn Sie ins Zimmer kommen 
und mit ihr/ihm zu sprechen beginnen, ohne dass Sie ihren/seinen Namen nennen müssen? O O 

 Summen   
 
Folgende Felder sind vom Testauswerter auszufüllen:  

 Gesamtsumme 
Wenn der Wert gleich ≥ 9 ist, spricht das Ergebnis 
dafür, dass eine Störung aus dem autistischen 
Spektrum vorliegt. 

Gesamtwert …..  (9) ja /nein 

Anmerkungen 
.................................................................................................... 
……………………………………………………………………….. 

Lisa 
Underwood

Jane 
McCarthy

Whitney 
Brooks

Paula 
Sterkenburg

Manuel
Heinrich

Olivia 
Derks

Derks et al. Autism Research 2017
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More comprehensive instruments

MUSAD
observational

specific for IDD

ADOS &  ADI-R 
diagnostic validation
not specific for IDD
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The Goldstandard: ADOS and ADI-R
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ADOS

Sappok T, Diefenbacher A, Budczies J, Schade C, Grubich C, Bergmann T, Bölte S, Dziobek I, Res Dev Dis 2013

ADOS

Courtesy of the
patient and his
legal custodian.
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ADOS und ADI-R: Psychometric Properties

N=79; Alter: 36 J., 
F 70-72; Autismus 
vorbekannt: 24%

ADOS
ASD

ADOS:
Revised

Algorithm
ADI-R

Applicability 68,4% 36,7%

Sensitivity 100 % 94% 87,5%

Specificity 45% 65% 80%

Cohen’s 
Kappa .507 .593 .583

AUC .759 .930 .700

Sappok T, Diefenbacher A, Budczies J, Schade C, Grubich C, Bergmann T, Bölte S, Dziobek I, Res Dev Dis 2013

Work in Progress:  A-ADOS; 2 Moduls (V. Hus Bal, C. Lord)
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Thomas Bergmann  Tanja Sappok  Isabel Dziobek

Music based Scale for Diagnosing ASD in Adults with IDD

• Bergmann et al, 2012 
Musiktherapeutische Umschau

• Bergmann et al., 2015 The Nordic 
Journal of Music Therapy

• Bergmann et al., 2015 RIDD
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MUSAD: piano task

Courtesy of the patient and his legal custodian



23

Evangelisches	Krankenhaus
Königin	 Elisabeth	Herzberge

Akademisches	Lehrkrankenhaus	der	Charité

Contemporary Issues in ASD

Psych-
iatrist

Psycholo-
gist

Pedagogue
Music-
therapy

Care-
givers

Families

ASD
ADHS

Schizophrenia
Deprivation
IDD	itself

Sensory Impairments

Consensus Conference

Past medical history
Psychiatric Assessment

ACL1 PDD-MRS
ADI-R
ADOS

Level of IDD

SED-S
PEP-R

MUSAD3

DiBAS-R4

SCQ-AID
DiBAS-R4

1 validated:	ACL
(specific,	 ICD-10	
based Screening	Instrument)

3 in validation: MUSAD
(spezific music-based
Diagnostic Instrument)

4 DiBAS-R
Screening Scala for ASD
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• 6 Zentren in 4 europäischen Ländern
• 437 Kinder und Erwachsene mit ASS and 300 Kontrollen
• Alter 6 - 30 Jahre
• IQ zwischen 50 und 148
Ø ASD und ADHS Symptomatik stärker in: Kindern, männl. Geschlecht, niedrigem IQ
Ø Angst/Depression: Keine Assoziation mit dem IQ

The EU-AIMS Longitudinal European Autism Project (LEAP): design and 
methodologies to identify and validate stratification biomarkers for ASD

EU-AIMS: Longitudinal European Autism
Project (LEAP)

Charman et al. The EU-AIMS Longitudinal European Autism Project (LEAP): 
clinical characterisation. Mol Autism. 2017 Jun 23;8:27.
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THERAPY
ASD:
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Treatment in ASD: No meds yet!

the bmj | BMJ  2015;351:h4326 | doi: 10.1136/bmj.h4326

RESEARCH

7

for antipsychotics in primary care to people without 
intellectual disability are given in the absence of a 
record of severe mental illness,41 and our findings show 
an even higher proportion (71%) in those with intellec-
tual disability. This finding is comparable to that of a 
Norwegian study, which reported that only 24% of anti-
psychotics prescribed to a group of people with intellec-
tual disability were indicated by a diagnosis of 
psychosis,42 and other European work showing that 
most antipsychotics prescribed to people with intel-
lectual disability are given to manage behavioural 

problems rather than mental illness.43 However, the 
results contrast with a more recent North American sur-
vey, which reported that only a minority of antipsy-
chotic drugs were prescribed to people without a formal 
psychiatric diagnosis.44 That prescription of antipsy-
chotic and mood stabilising drugs in people with intel-
lectual disability reduced consistently over the past 15 
years is at variance with trends in the use of psychotro-
pic drugs reported in the general population and among 
adults with intellectual disability in Taiwan.9 10 45  The 
fall in prescription rates that we have shown might be 
secondary to reduced incidence or recognition of severe 
mental illness or might reflect a gradual change in prac-
tice away from using psychotropic drugs as criticism of 
perceived overuse has intensified.46 47

Strengths and limitations
The THIN database is a record of real life clinical practice 
in UK primary care and thus provides an accurate and 
representative insight into contemporary care. Use of 
routinely collected data has advantages for research in 
people with intellectual disability, who may be difficult 
to reach and enrol in clinical trials or observational stud-
ies.48 As well as small sample sizes, active recruitment 
may result in an over-representation of higher socioeco-
nomic groups or people with more engaged carers, which 
may not be representative of the general intellectual dis-
ability population. Furthermore, investigations in the 
secondary care setting may tend to enrol more severe 
cases with more challenging behavioural and psychiatric 
problems and thus lead to overestimates of the use of 
psychotropic drugs in people with intellectual disability.

Many of the limitations of the study are inherent to 
the use of routine health data. Using our code list, we 
estimated a prevalence of intellectual disability of 0.9% 
in THIN data, which is similar to population estimates.20 
The slightly lower prevalence in our data may reflect the 
exclusion of young people, the underdiagnosis of 
milder cases by general practitioners, or the inclusion 
of lower income countries in the meta-analysis. We may 
have missed a small proportion of mild cases of 
 intellectual disability, which if included and assuming 
that the behavioural problems in this group are gener-
ally less challenging, may have reduced the magnitude 
of the association with prescription of antipsychotics.

The results are of recorded diagnoses, which may not 
correspond to the true rate of illness in the population. 
Some diagnoses may have been entered in the free text of 
the computer system, which we did not interrogate. We 
restricted our mental illness code lists to the most com-
mon mental disorders and excluded categories such as 
personality disorder and substance misuse; further work 
is necessary to report on a wider range of illnesses. The 
challenging behaviour code list has not been externally 
validated, and we cannot report its sensitivity or specific-
ity. However, it showed the expected associations with 
conditions known to increase the risk of challenging 
behaviour and is therefore likely to adequately represent 
the concept. Certain characteristics, such as degree of 
intellectual disability, are not always well recorded in 
THIN, and we have not been able to extend our 

Table 5 | Associations with new antipsychotic drug prescription in adults with 
intellectual disability in UK primary care, 1999-2013
Factor IRR* (95% CI) P value IRR† (95% CI) P value
Sex:
 Male 1 (reference)

NS
1 (reference)

NS
 Female 1.04 (0.95 to 1.12) 1.01 (0.93 to 1.11)
Age group, years:
 18-29 1 (reference)

<0.001

1 (reference)

<0.001

 30-39 0.95 (0.84 to 1.07) 0.99 (0.88 to 1.13)
 40-49 0.91 (0.80 to 1.03) 0.96 (0.85 to 1.10)
 50-59 1.01 (0.88 to 1.16) 1.08 (0.93 to 1.25)
 60-69 1.14 (0.97 to 1.35) 1.32 (1.11 to 1.57)
 70-79 1.65 (1.34 to 2.02) 1.81 (1.46 to 2.24)
 ≥80 2.39 (1.82 to 3.13) 2.72 (2.06 to 3.61)
Townsend deprivation fifth:
 1 (least deprived) 1 (reference)

NS

1 (baseline)

NS

 2 1.02 (0.88 to 1.19) 0.96 (0.82 to 1.12)
 3 1.03 (0.89 to 1.19) 0.97 (0.83 to 1.13)
 4 1.03 (0.89 to 1.19) 0.94 (0.81 to 1.09)
 5 (most deprived) 0.94 (0.81 to 1.10) 0.81 (0.69 to 0.95)
 Missing 1.21 (0.96 to 1.52) 1.1 (0.87 to 1.39)
Neuropsychiatric diagnosis:
 Severe mental illness 8.87 (7.76 to 10.15) <0.001 6.69 (5.83 to 7.68) <0.001
 Challenging behaviour 2.51 (2.30 to 2.76) <0.001 2.08 (1.90 to 2.27) <0.001
 Autism 1.87 (1.66 to 2.12) <0.001 1.79 (1.56 to 2.04) <0.001
 Depression 2.49 (2.27 to 2.72) <0.001 1.79 (1.62 to 1.98) <0.001
 Anxiety 2.36 (2.15 to 2.60) <0.001 1.63 (1.47 to 1.81) <0.001
 Dementia 1.91 (1.54 to 2.40) 0.003 1.42 (1.12 to 1.81) 0.003
 Epilepsy 1.04 (0.94 to 1.15) NS 1.15 (1.04 to 1.28) 0.007
IRR=incidence rate ration; NS=not significant.
*Univariable analysis.
†Multivariable analysis adjusted for age, sex, Townsend deprivation fifth, neuropsychiatric diagnoses, and year 
of study entry.
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Fig 3 | Relations between recorded severe mental illness, 
challenging behaviour, and prescription of antipsychotic 
drugs in adults with intellectual disability

Sheehan, Hassiotis et al. (2015), BJM; n = 33 016
Bertelli et al. (2016) Adv in Mental Health and ID

Update on psychopharmacology
for autism spectrum disorders

Marco O. Bertelli, Michele Rossi, Roberto Keller and Stefano Lassi

Dr Marco O. Bertelli is

Scientific Director at CREA,

Research and Clinical Centre,

San Sebastiano Foundation,

Florence, Italy and

President at EAMHID,

European Association for

Mental Health

in Intellectual Disability,

Florence, Italy.

Dr Michele Rossi is Psychiatrist

at CREA, Research and Clinical

Centre, San Sebastiano

Foundation, Florence, Italy.

Dr Roberto Keller is based

at Adult Autism Spectrum

Disorder Center, Local Health

Unit ASL 2, Turin, Italy.

Dr Stefano Lassi is Psychiatrist

at Fondazione ODA Firenze

Onlus, Florence, Italy.

Abstract

Purpose – The management of individuals with autism spectrum disorders (ASDs) requires a multimodal

approach of behavioural, educational and pharmacological treatments. At present, there are no available
drugs to treat the core symptoms of ASDs and therefore a wide range of psychotropic medications are used

in the management of problems behaviours, co-occurring psychiatric disorders and other associated

features. The purpose of this paper is to map the literature on pharmacological treatment in persons with ASD
in order to identify those most commonly used, choice criteria, and safety.

Design/methodology/approach – A systematic mapping of the recent literature was undertaken on the

basis of the following questions: What are the most frequently used psychoactive compounds in ASD? What

are the criteria guiding the choice of a specific compound? How effective and safe is every psychoactive drug
used in ASD? The literature search was conducted through search engines available on Medline, Medmatrix,

NHS Evidence, Web of Science and the Cochrane Library.

Findings – Many psychotropic medications have been studied in ASDs, but few have strong evidence to

support their use. Most commonly prescribed medications, in order of frequency, are antipsychotics,
antidepressants, anticonvulsants and stimulants, many of them without definitive studies guiding their usage.

Recent animal studies can be useful models for understanding the common pathogenic pathways leading to

ASDs, and have the potential to offer new biologically focused treatment options.
Originality/value – This is a practice review paper applying recent evidence from the literature.

Keywords Autism spectrum, Treatment, Autism, Antidepressants, Antipsychotics, Psychopharmacology

Paper type Literature review

Introduction

The diagnosis of autism spectrum disorder (ASD) includes a wide range of lifelong

neurobiological conditions with differing aetiologies and clinical features, which implies a need

for differing therapeutic strategies. Although behavioural and psychosocial interventions are

currently the mainstay of treatment and there is no evidence for the effectiveness of any particular

drug on the core symptoms of ASD, pharmacotherapy is frequently employed alone or in

association with other interventions, to address associated psychiatric disorders (PDs), problem

behaviours (PBs) or the effect of other biological and environmental factors. It is reported that

around 45 per cent of persons with ASD receive medication (Langworthy-Lam et al., 2002;

Esbensen et al., 2009), with an increasing rate by age (Logan et al., 2012). Polypharmacy is also

frequent (Murray et al., 2014). In most cases prescriptions are not determined by precise and

appropriate psychiatric diagnoses.

The elucidation of efficacious treatments for ASD core symptoms is plagued by limitations in

study design, statistical power and clinical heterogeneity of the disorder. Some efficacy is

reported only for antidepressants and atypical antipsychotics (Aps) on repetitive behaviours,

although mixed results suggest that more research is needed. Newer compounds, including
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„Many psychotropic
medications have been studied
in ASDs, but few have strong 
evidence to support their use. 
Most commonly prescribed
medications, in order of
frequency, are antipsychotics, 
antidepressants, 
anticonvulsants and stimulants, 
many of them without definitive 
studies guiding their usage.“
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Psychopharmacotherapy in ASD

• Atypic Antipsychotics such as Risperidon and Aripiprazol
reduce irritability

• Methylphenidate, Atomoxetine and Alpha-2 Agonists for ADHD
• SSRI are NOT effective for repetitive behaviors
• Antiepileptics: limited evidence. Less effective, more side

effects
• Glutamaterge Substanzen and Oxytocin promising, not in 

routine clinical care yet
• Prolonged-release Melatonin effective for sleep problems

(children)

Ji (2015) An update on pharmacotherapy for autism spectrum disorder in children and adolescents. Curr
Opin Psychiatry. Gringras P et al. (2017) Efficacy and Safety of Pediatric Prolonged-Release Melatonin for
Insomnia in Children With Autism Spectrum Disorder. J Am Acad Child Adolesc Psychiatry. Howes et al. 
(2018) Autism spectrum disorder: Consensus guidelines, British Association for Psychopharmacology. J 
Psychopharmacol. 2018
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Parent-mediated social communication therapy for young 
children with autism (PACT): long-term follow-up of a 
randomised controlled trial
  Andrew Pickles, Ann Le Couteur, Kathy Leadbitter, Erica Salomone, Rachel Cole-Fletcher, Hannah Tobin, Isobel Gammer, Jessica Lowry, 
George Vamvakas, Sarah Byford, Catherine Aldred, Vicky Slonims, Helen McConachie, Patricia Howlin, Jeremy R Parr, Tony Charman, Jonathan Green

Summary
Background It is not known whether early intervention can improve long-term autism symptom outcomes. We aimed 
to follow-up the Preschool Autism Communication Trial (PACT), to investigate whether the PACT intervention had a 
long-term eff ect on autism symptoms and continued eff ects on parent and child social interaction.

Methods PACT was a randomised controlled trial of a parent-mediated social communication intervention for 
children aged 2–4 years with core autism. Follow-up ascertainment was done at three specialised clinical services 
centres in the UK (London, Manchester, and Newcastle) at a median of 5·75 years (IQR 5·42–5·92) from the original 
trial endpoint. The main blinded outcomes were the comparative severity score (CSS) from the Autism Diagnostic 
Observation Schedule (ADOS), the Dyadic Communication Assessment Measure (DCMA) of the proportion of child 
initiatiations when interacting with the parent, and an expressive-receptive language composite. All analyses followed 
the intention-to-treat principle. PACT is registered with the ISRCTN registry, number ISRCTN58133827.

Findings 121 (80%) of the 152 trial participants (59 [77%] of 77 assigned to PACT intervention vs 62 [83%] of 75 assigned 
to treatment as usual) were traced and consented to be assessed between July, 2013, and September, 2014. Mean age 
at follow-up was 10·5 years (SD 0·8). Group diff erence in favour of the PACT intervention based on ADOS CSS of 
log-odds eff ect size (ES) was 0·64 (95% CI 0·07 to 1·20) at treatment endpoint and ES 0·70 (95% CI –0·05 to 1·47) at 
follow-up, giving an overall reduction in symptom severity over the course of the whole trial and follow-up period 
(ES 0·55, 95% CI 0·14 to 0·91, p=0·004). Group diff erence in DCMA child initiations at follow-up showed a Cohen’s 
d ES of 0·29 (95% CI –0.02 to 0.57) and was signifi cant over the course of the study (ES 0·33, 95% CI 0·11 to 0·57, 
p=0·004). There were no group diff erences in the language composite at follow-up (ES 0·15, 95% CI –0·23 to 0·53). 

Interpretation The results are the fi rst to show long-term symptom reduction after a randomised controlled trial of 
early intervention in autism spectrum disorder. They support the clinical value of the PACT intervention and have 
implications for developmental theory. 

Funding Medical Research Council.

Copyright © The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY license.

Introduction
Autism spectrum disorder is a common neuro-
developmental disorder that aff ects about 1% of children 
and young people.1,2 The natural history of the disorder 
is usually enduring and has serious eff ects on 
development; lifetime costs (including health, education, 
social care, family out-of-pocket expenses and 
productivity losses) are estimated to be between 
GB£1 million and £1·5 million in the UK and 
between US$1·4 million and $2·4 million in the USA.3 
Eff ective early treatment that alters the long-term course 
of the disorder would therefore have great potential 
benefi ts for individuals, families, and society, but has 
been diffi  cult to demonstrate. Evidence shows that a 
range of psychosocial intervention approaches can have 
short-term eff ects on various developmental indicators 
that are thought to be important for later autism 
outcomes, such as parent−child joint engagement, social 

communication, child symbolic play, and social 
imitation. Follow-up data from one study showed 
improved language outcomes 5 years after the initial 
treatment endpoint.4 However, evidence is scarce as to 
whether such intermediate eff ects are associated with 
reduced autism symptom severity or improved 
longer-term post-treatment symptom outcomes.

In a Cochrane review,5 Oono and colleagues identifi ed 
six, mainly small, studies of parent-mediated 
interventions that addressed autism severity as a 
treatment outcome according to various blinded 
child assessment measures and non-blinded parent-
reported measures. A random-eff ects meta-analysis of 
the reported mean symptom scores suggested an overall 
eff ect of intervention compared with control in terms of 
reducing symptom severity (standard mean diff erence 
–0·30, 95% CI –0·52 to –0·08, p<0·05; combined n=316). 
Three of these studies used blinded symptom outcome 
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cohort studies, ADOS symptom trajectories also predict 
concurrent adaptive functioning and later long-range 
adjustment through to young adulthood.31,32 Estes and 
colleagues reported an eff ect on parent-rated adaptive 
function during their 2 year follow-up.11 Our measures 
designed to address this aspect of autism were blinded 
teacher-rating of adaptive function in school, and 
non-blinded reports by parents of child adaptive 
function, peer relationships, and prosocial behavior. 
Point estimates of treatment eff ect on these measures 
range from modest to substantial size in favour of 
treatment, but CIs for the eff ect sizes were wide and 
included null or negative eff ects in each case (fi gure 2). 
Consequently we cannot be sure at this time of the 
existence or extent of the eff ect of symptom changes on 
general adaptation. We found no evidence of an overall 
eff ect on comorbid mental health problems; the only 
apparent eff ect, a small point estimate of eff ect on 
anxiety or OCD symptoms, had a wide CI that included 
both some negative and positive eff ect. These fi ndings 
suggest that, at the least, additional strategies will be 
needed if broader adaptive function and mental health 
in autism at later ages is to be further improved.

The high rate of follow-up of what was already the largest 
randomised intervention cohort of its kind to address core 
autism features represents a key strength of this study; 
follow-up ascertainment was achieved for almost 80% 
of the recruited sample at 82 months after initial 

randomisation. Key measures were assessed in a blinded 
manner and consistently across time-points, although 
parent reports of repetitive behaviours and peer functioning 
were at follow-up only. Between-group demographic 
imbalances in the follow-up sample were adjusted for in 
the analysis. We note that our inclusion criteria were for 
core-defi ned autism rather than broader autism spectrum 
disorder; we cannot be sure how our results would 
generalise to young children with less severe symptoms.

This study advances previous work by showing that a 
theoretically derived, developmentally targeted early 
intervention can have a sustained eff ect on autism 
symptom outcomes nearly 6 years after the end of 
treatment. In addition to replication, further research is 
needed to elucidate the developmental mechanisms 
behind such sustained change, as well as the extent of and 
barriers to wider developmental benefi ts, and the cost-
eff ectiveness of such interventions over longer-term 
development.

On the basis of these results, we are now able to 
support the use of the PACT intervention for reducing 
symptoms of autism in young children, a revision of our 
initial view6 and consistent with the results of a 
subsequent UK NICE meta-analysis.8

Contributors
JG, AP, ALC, KL, SB, CA, VS, HM, PH, JP, and TC, conceived and 
designed the study. JG led the study. JG, TC, ALC, and HM led the 
research teams at each study site. KL, ES, RC-F, HT, IG, and JL traced 

Figure 3: Course of outcomes by group from baseline to follow-up
Group time-paths relative to baseline (left) and PACT relative to treatment as usual (right). Bars represent time-specifi c estimates with 95% CIs from repeated 
measures models and p values for area test of no-diff erence between group profi les.  PACT=preschool autism communication trial. ADOS CSS=Autism Diagnostic 
Observation Schedule Comparative Severity Score. AUC=area-under-curve estimation. 
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• grounded in developmental principles
• aims to increase parent sensitivity and 

responsiveness to child communication
• improving parent observation, responsiveness, 

and focused communication
• 2 h clinical sessions every 2 weeks for 6 

months
• followed by monthly booster sessions during

the final 6 months
• Parents were asked to implement their newly

acquired sensitivity and responsivity skills at 
home for 20–30 min each day. 
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AUTKOM: Autismus Kompetenzgruppe
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AUTKOM: Strengthen Competencies in ASD 
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OUTCOME
ASD and ID
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Long term outcome

Steinhausen HC, Mohr Jensen C, Lauritsen
MB. A systematic review and meta-
analysis of the long-term overall
outcome of autism spectrum disorders in
adolescence and adulthood. Acta
Psychiatr Scand. 2016 Jun;133(6): 445-52.

Outcome

Good Fair Poor

• studies vary widely in their methodology, choice of
measures and selection of participants. 

• estimates of how many adults have significant
social and mental health problems are often
conflicting

• little consistent information on the individual, 
familial or wider social factors that may facilitate
more positive social and psychological outcomes

• dearth of research on older individuals with ASD.

Howlin P, Magiati I. Autism
spectrum disorder: outcomes in 
adulthood. Curr Opin Psychiatry. 
2017 Mar;30(2):69-76.
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Longitudinal Study (25 years)1714 J Autism Dev Disord (2017) 47:1708–1715

1 3

younger adults were 18–29 years, an age group we did not 
study (Fortuna et  al. 2016). Esbensen et  al. demonstrated 
that restricted repetitive behaviors, such as self-injurious 
behaviors, are less frequent and less severe among older 
individuals than among younger individuals, independ-
ent of gender, intellectual disability, and medication use 
(Esbensen et al. 2009).

Other researchers have not found age-associated differ-
ences in outcomes. In their study of adults with ASD and 
intellectual disability, Kats et al. did not find age-associated 
differences in behavior-related, neurological, and sensory 
outcomes other than hearing loss (Farley et al. 2009). The 
researchers surmise that the lack of differences in out-
comes may have been due to the relatively “young” older 
age group of 50–59 year olds, not yet old enough for the 
complications of aging to present. However, our study, with 
many individuals in their seventh and early eighth decades, 
ages at which chronic conditions are likely to appear, found 
few age-related significant differences.

A major limitation of this report is that the participants 
were ascertained from a single setting that selected indi-
viduals based on their need for intensive living and occupa-
tional support. Therefore, these results are not generalizable 
to all individuals with ASD. Other limitations include the 
retrospective nature of the data describing them on entry 
into the study, the cross-sectional nature of the current 
descriptive data, and the determination of presence of med-
ical condition by chart review rather than clinical exam. 
It is also possible that admission characteristics changed 
over time. Data on IQ scores were available for only half 
the sample. In addition, data for BNPS were based on staff 
reports rather than a structured instrument so changes over 

time could be due to observer bias. We did not correct for 
multiple comparisons because of the descriptive nature 
of the study. The fact that 12 of 13 BNPS decreased by at 
least p < 0.05 significance level and that eight behaviors 
decreased by p < 0.001 suggests but does not prove that this 
is a general trend rather than chance findings.

Study strengths include the broad range of ages included 
in the sample with over half older than 50, and a mean age 
of the sample of 49.9 years. Few studies have examined 
adults with ASD who are older than 60. Although the data 
collection was done at one point in time, the data on behav-
ior were available for over three decades, allowing for a 
longitudinal assessment of BNPS by individual.

In summary, ASD is a lifelong condition, but the point 
prevalence of BNPS has declined dramatically over time. 
While we have shown that the prevalence of ASD in 
accompanying BNPS in two cohorts, one over age 50 and 
one younger than 50, has not changed and that the need for 
supervision between these two distinct adult cohorts is sim-
ilar, we cannot determine if this is true of individuals able 
to live independently or with their families in these two age 
cohorts, nor can these results be extrapolated to cohorts 
born after 1990. Furthermore, we are unable to determine 
the causes of the decline in BNPS within individuals over 
this time. Future studies should assess these issues prospec-
tively and identify whether there are particular situations, 
ages, or groups of individuals with unique needs. In addi-
tion, future studies should determine whether there are pre-
dictable psychological and social needs of individuals with 
ASD as they age. Life transitions, in particular, should be 
studied in middle aged and elderly individuals. These might 
include retirement from supported employment and death 

Fig. 1  Change in period 
prevalence of behaviors and 
neuropsychiatric symptoms 
(BNPS) over time
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Wise, Smith, Rabins (2017) Aging and Autism Spectrum Disorder: A Naturalistic, Longitudinal Study of
the Comorbidities and Behavioral and Neuropsychiatric Symptoms in Adults with ASD. JADD. 
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Quality of Life

Moss, Mandy, Howlin (2017) Child and Adult Factors Related to Quality of Life in Adults with Autism. JADD

• WHO Quality of Life-Brief Version (WHOQOL-BREF, 1998)
• Informant version N=50; self-report n=22; Mean IQ:70

Informant WHOQOL-BREF (%  of 1 Standarddeviation of the norm)
Physical 89%; Psychological 78%; Social 80%; Quality of Environment 98% 
Ø No Correlation with childhood factors (ADI, IQ)
Ø Correlation of age and physical QoL (r = -.34)

Self-report WHOQOL-BREF
Physical 100%; Psychological 91%; Social 91%%; Environment 100%.
Ø negative Correlation (r = -.55) of ADI (child) and QoL with health
Ø Hi IQ => low QoL (Gesamt, r = −0.44)
Ø More behavioral stereotypies associated with lower physical QoL (r=−0.44), 

psycholgocical QoL (r=−0.50) and environmental QoL (r = −0.51) 
Ø Social satisfaction associated with social outcome ratings (Living, working, 

Partnership; r=0.57) and low IQ (r=−0.56). 

Overall good QoL in adulthood
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