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Kuusikko-Gauffin, Sanna, Social anxiety and emotion recognition in autism
spectrum disorders
University of Oulu, Faculty of Medicine, Institute of Clinical Medicine, Department of Child
Psychiatry,  P.O.Box 5000, FI-90014 University of Oulu, Finland; Oulu University Hospital,
P.O. Box 10, FI-90029 OYS, Finland
Acta Univ. Oul. D 1086, 2011
Oulu, Finland

Abstract
The primary aim of the current study was to examine social anxiety symptoms in high-functioning
children and adolescents, ages eight to 17 years old with autism (HFA) or Asperger syndrome
(AS). The second aim was to study emotion recognition skills in children and adolescents with
HFA/AS. In addition, two internationally used social anxiety questionnaires (The Social Phobia
and Anxiety Inventory for Children and; The Social Anxiety Scale for Children -revised) were
translated into Finnish, and psychometric analyses were performed in order assess the research and
clinical utility of these measures as novel tools for the study of child social anxiety in Finland. 

Results suggest that adolescents, in particular, with HFA/AS experience a greater number of
social anxiety symptoms and have increased rates of clinically relevant social anxiety disorder
(SAD) than do their control counterparts. Parents reported higher levels of anxiety symptoms in
their children with HFA/AS regardless of the child’s age; however, individuals with HFA/AS self-
reported anxiety symptoms increased later in their development (i.e., adolescence). In addition,
overall facial emotion recognition increased with age in the HFA/AS group. Despite this, the HFA/
AS group did not reach the higher ability level attained by the typically developing adolescents
regardless of age. Specifically, when the facial emotion expressed a combination of both surprise
and fear, participants with HFA/AS labelled the facial expression as “fear” statistically
significantly more often than did controls. Moreover, control participants interpreted faces which
blended sadness and neutral emotions as neutral more often than HFA/AS participants. Results
suggest that social anxiety is clinically important to assess in children and adolescents with HFA/
AS. Clinical interventions which enhance emotion recognition skills and reduce social anxiety
symptoms in individuals with HFA/AS may be warranted. 

Keywords: adolescent, Asperger syndrome, child, social anxiety disorder





Kuusikko-Gauffin, Sanna, Sosiaalinen ahdistuneisuus ja tunteiden tunnistaminen
autismikirjon häiriöissä
Oulun yliopisto, Lääketieteellinen tiedekunta, Kliinisen lääketieteen laitos, Lastenpsykiatria,  PL
5000, 90014 Oulun yliopisto; Oulun yliopistollinen sairaala,  PL 10, 90029 OYS
Acta Univ. Oul. D 1086, 2011
Oulu

Tiivistelmä

Tutkimuksen päätarkoituksena oli selvittää sosiaalista ahdistuneisuutta 8–17-vuotiailla hyväta-
soisilla lapsilla ja nuorilla, joilla on autismi (HFA) tai Aspergerin oireyhtymä (AS). Tutkimuksen
toinen tarkoitus oli selvittää, miten HFA- ja AS-lapset ja nuoret kykenevät tunnistamaan tunteita
kasvonilmeistä. Tutkimus arvioi myös kahden kansainvälisesti tunnetun, sosiaalista ahdistunei-
suutta mittaavan kyselylomakkeen (The Social Phobia and Anxiety Inventory for Children ja
The Social Anxiety Scale for Children -revised) toimivuutta suomalaisessa väestössä. Tavoittee-
na oli antaa uusia työvälineitä suomalaiselle lastenpsykiatrialle tutkimus- ja kliiniseen työhön. 

Tutkimustulokset osoittivat HFA- ja AS-nuorten kokevan muita nuoria useammin sosiaalista
ahdistuneisuutta. Vanhemmat havaitsevat HFA- ja AS-lastensa sosiaalisen ahdistuneisuuden
oireet lapsen iästä riippumatta, kun lapset itse kertoivat oireistaan vasta nuoruusiässä. Tutkimus
osoitti myös, että HFA:ta tai AS:ää sairastavien kyky tunnistaa tunteita paranee iän myötä. Se ei
kuitenkaan saavuta tavalliseen tapaan kehittyvien lasten taitotasoa nuoruusikään mennessä.
HFA- ja AS-lapset ja nuoret tulkitsevat ikätovereitaan useammin kasvojen ilmeen peloksi silloin,
kun kasvojenilme on sekoitus pelko-yllättyneisyyttä. Tavalliseen tapaan kehittyneet lapset ja
nuoret tulkitsevat kasvojenilmeen useammin neutraaliksi kuin HFA tai AS diagnoosin saaneet,
jos kasvojenilme on sekoitus surullinen-neutraalia. 

Tutkimustulosten perusteella tulee HFA:ta tai AS:ää sairastavia lapsia ja nuoria hoidettaessa
ottaa huomioon sosiaalinen ahdistuneisuus. Heille tulisi nykyistä useammin tarjota tilaisuus
myös kuntouttaa kykyä tunnistaa toisten ihmisten tunteita. 

Asiasanat: Aspergerin oireyhtymä, autismi, lapset, nuoret, sosiaalisten tilanteiden
pelko, tunteet





To My Loving Parents and Grandmothers 
  



 8

 



9 

Acknowledgements 

This study was conducted at the Department of Child Psychiatry, University and 

University Hospital of Oulu during the years 2002–2010. I sincerely thank my 

supervisors and co-workers, who gave me the inspiration and made this study 

possible.  

First, I would like to thank Terttu Tapio, MPsych, from bottom of my heart, 

who sent me an email late one summer day in 2002 and suggested doing my 

Masters thesis of Psychology as part of the study group of Professors Irma 

Moilanen, Ph.D, and David Pauls, Ph.D: This initiated my journey down the 

science and research path. I want to express my most genuine gratitude to my 

Supervisor, Irma Moilanen, who has gently and with great wisdom introduced the 

world of research to me and has ever since guided me with motherly warmth. I 

want to sincerely thank David Pauls and his research group for his collaborations 

in molecular genetics, and for guiding us with new research measures to use in 

Finland. I am especially grateful for Dr. Paul’s study group member, Rachel 

Pollock-Wurman, Ph.D., who spent so many weekends and early mornings on 

SKYPE meetings with me helping me to focus on relevant data analyses and 

research questions and inspiring me with her intelligence. Also, thank you Rachel; 

you performed such a great job with the language check of my thesis. I want to 

thank my Supervisor, Professor Hanna Ebeling, Ph.D, for her supportive 

comments and for believing in offering me the opportunity to find “research 

vacations” from my clinical work.  

I delightfully recall all of the meetings, phone calls, and emails with my co-

workers. I am so grateful for the opportunity to work alongside of Katja Jussila, 

MPsych, with whom I initiated the data collection in 2003, and Marja-Leena 

Mattila, MD, whose meticulous perception has saved me from numerous errors. 

Also, thank you Katja and Marja-Leena; you performed such a great and careful 

job with the diagnosis of Autism Spectrum Disorders. Without your skillful 

diagnoses, we would not have the data which has led to these rich research 

findings. Thank you Raija Ollikainen, MSsc, for translating the FEFA into Finnish 

and thank you Tuula Hurtig, Ph.D, for your expertise in diagnostic interviews, 

which was critical in establishing the high interrater reliability on the K-SADS-

PL, and thank you for the opportunity to co-author the manuscript (Multi-

informant reports of psychiatric symptoms among high-functioning adolescents 

with autism spectrum disorders) under your lead. For Leena Joskitt, MSc, and 

Professor Alice Carter, Ph.D, I owe tremendous gratitude for carefully advising 



 10

my statistical analyses. Thank you Professors Eira Jansson-Verkasalo, Ph.D, and 

Sven Bölte, Ph.D, for your practical and expedient advice in manuscript 

preparation. Thank you Helena Haapsamo, M.ed., for your enthusiasm in 

manuscript writing process. I wish to thank Katja Larinen, M.ed, for her 

assistance and flexibility to spend numerous evenings and weekends helping me 

to collect the control data. Also, I warmly thank all participants of the study. 

Finally, I want to express my deepest love and gratitude for my Dearest 

Husband Anton, our Daughter Uma, and Uma´s loving caregivers Amadeus and 

Ville. Anton´s unconditional support and ambition has given me the decisiveness 

and opportunity to write my thesis around different countries, and this has truly 

widened my perspective in life. Thank you my Loving Daughter for being joy of 

my life and thank you Amadeus and Ville for giggling and playing with Uma 

while I was finishing the synopsis of this thesis. 

This study was supported by The Alma and K. A. Snellman Foundation, Oulu, 

Finland; the Child Psychiatric Research Foundation, Finland; Emil Aaltonen 

Foundation, Finland; The Graduate School of Circumpolar Wellbeing, Health and 

Adaptation; Juselius Foundation; The National Alliance for Autism Research 

(NAAR) grant (PI: David Pauls); Northern Ostrobothnia Hospital District Area, 

Finland; Psykologien yhteistyöjärjestö; The Rinnekoti Research Foundation, 

Espoo, Finland; Thule Institute, University of Oulu, Finland; and 

Wissenschaftlichen Tagung Autismus-Spektrum-Störungen. 

Cupertino, CA, USA, December 2010 Sanna Kuusikko-Gauffin 

 



11 

Abbreviations 

ADI-R The Autism Diagnostic Interview-Revised 

ADOS The Autism Diagnostic Observation Schedule 

ANOVA Analysis of variance 

AS Asperger syndrome 

ASD Autism spectrum disorder 

ASEBA The Achenbach System of Empirically Based Assessment 

ASI-PL The Autism Comorbidity Interview –Present and Lifetime version 

ASSQ The Autism Spectrum Screening Questionnaire 

AUC Area under the curve 

BASC The Behavioral Assessment System for Children 

BASC-SRP The Behavioral Assessment System for Children Self-report 

Personality 

CAPA The Child and Adolescent Psychiatric Assessment 

CATS The Children's Automatic Thought Scale 

CBCL The Child Behavior Check List 

DSM-IV-TR Diagnostic and Statistical Manual of Mental Disorders, Fourth 

Edition, Text Revision 

CASI The Child and Adolescent Symptoms Inventory 

FEFA Frankfurter Test und Training des Erkennens von fazialem Affekt; 

The Frankfurt Test and Training of Facial Affect Recognition 

FNE Fear of Negative Evaluation 

FSIQ Full scale intelligence quotient 

HFA High-functioning autism 

HSA High social anxiety group 

ICD-10 The International Classification of Diseases and Related Health 

Problems 10th Revision 

K-SADS-PL The Schedule for Affective Disorders and Schizophrenia for School 

Aged Children –Present and Lifetime 

LSA Low social anxiety group 

MANOVA Multivariate analysis of variance 

MASC The Multidimensional Anxiety Scale for Children 

OR Odds ratio 

PDD-NOS  Pervasive developmental disorders not otherwise specified 

ROC Receiver Operating Characteristic 

SAD Social anxiety disorder 



 12

SAS-A Social Anxiety Scale for Adolescents 

SASC-R The Social Anxiety Scale for Children –Revised 

SAD-G Generalized Social Avoidance, Behavioral Inhibition and Social 

Discomfort in the company of peers  

SAD-New Social Avoidance, Behavioral Inhibition and Social Discomfort in, 

new situations or with unfamiliar peers 

SCAS The Spence Children’s Anxiety Scale 

SPAI-C The Social Phobia and Anxiety Inventory for Children 

SPAIK Das Sozialphobie und –Angstinventar für Kinder 

TD Typically developing 

ToM Theory of Mind 

TRF Teacher’s Report Form 

YSR The Youth Self Report 



13 

List of Original Publications 

This thesis is based on the following publications which are referred to in the text 

by their Roman numerals. In addition, this thesis includes some unpublished data. 

I  Kuusikko S, Pollock-Wurman R, Ebeling H, Hurtig T, Joskitt L, Mattila M-L, Jussila 
K & Moilanen I (2009) Psychometric evaluation of Social Phobia and Anxiety 
Inventory for Children (SPAI-C) and Social Anxiety Scale for Children –Revised 
(SASC-R). Eur Child Adolesc Psychiatry 18(2): 116–124. 

II  Kuusikko S, Pollock-Wurman R, Jussila K, Carter AS, Mattila ML, Ebeling H, Pauls 
DL & Moilanen I (2008) Social anxiety in high-functioning children and adolescents 
with autism and Asperger syndrome. J Autism Dev Disord 38(9): 1697–709. 

III  Hurtig T, Kuusikko S, Mattila M-L, Haapsamo H, Ebeling H, Jussila K, Joskitt L, 
Pauls D & Moilanen I (2009) Multi-informant reports of psychiatric symptoms among 
high-functioning adolescents with autism spectrum disorders. Autism 13(6): 583–598. 

IV  Kuusikko S, Haapsamo H, Jansson-Verkasalo E, Hurtig T, Mattila M-L, Ebeling H, 
Jussila K, Bölte S & Moilanen I (2009) Emotion recognition in children and 
adolescents with autism spectrum disorders. J Autism Dev Disord 39(6): 938–945. 

  



 14

  



15 

Contents 

Abstract 

Tiivistelmä 

Acknowledgements 9 
Abbreviations 11 
List of Original Publications 13 
Contents 15 
1 Introduction 17 
2 Review of Literature 19 

2.1 Social Anxiety Disorder .......................................................................... 19 
2.2 High-functioning Autism and Asperger Syndrome ................................. 19 
2.3 Social Anxiety in High-functioning Children with Autism 

Spectrum Disorders ................................................................................. 20 
2.4 Facial Emotion Recognition in Autism and Asperger Syndrome ............ 23 

3 Aims of the Study 27 
4 Method 29 

4.1 Procedure ................................................................................................ 29 
4.1.1 HFA/AS Sample ........................................................................... 29 
4.1.2 Control Sample ............................................................................. 30 

4.2 Participants .............................................................................................. 30 
4.2.1 HFA/AS Participants .................................................................... 30 
4.2.2 Community Participants ............................................................... 31 

4.3 Missing Data ........................................................................................... 32 
4.4 Measures ................................................................................................. 33 

4.4.1 The Autism Diagnostic Interview –Revised ................................. 33 
4.4.2 The Autism Diagnostic Observation Schedule ............................. 34 
4.4.3 The Autism Spectrum Screening Questionnaire ........................... 34 
4.4.4 The Schedule for Affective Disorders and Schizophrenia 

for School Aged Children –Present and Lifetime Version ............ 34 
4.4.5 Social Phobia and Anxiety Inventory for Children ....................... 35 
4.4.6 The Social Anxiety Scale for Children –Revised ......................... 36 
4.4.7 The Achenbach System of Empirically Based Assessment .......... 37 
4.4.8 Revised Measures: Exclusion of ASD Symptom Items ............... 37 
4.4.9 The Frankfurt Test and Training of Facial Affect 

Recognition .................................................................................. 39 
4.4.10 Statistical Methods ....................................................................... 40 



 16

5 Results 43 
5.1 Psychometric Properties of SPAI-C and SASC-R (Study I) ................... 43 
5.2 Social Anxiety Symptoms in HFA/AS (Study II) .................................... 44 

5.2.1 Original SPAI-C and SASC-R Scales ........................................... 44 
5.2.2 Multivariate Analyses of the R-SPAI-C and R-SASC-R 

Scales ............................................................................................ 45 
5.2.3 Analyses of the Revised R-CBCL ................................................ 47 
5.2.4 Association between Revised Self- and Parent-report 

Scales ............................................................................................ 47 
5.3 Internalizing and Social Anxiety Symptoms in Adolescents 

(Study III) ................................................................................................ 48 
5.3.1 Original YSR, CBCL, and TRF Scales ......................................... 48 
5.3.2 Social Anxiety Symptoms ............................................................ 48 

5.4 Facial Emotion Recognition Task (Study IV) ......................................... 49 
5.4.1 Gender Differences ....................................................................... 49 
5.4.2 Analyses of Age and Diagnostic Status ........................................ 49 
5.4.3 Diagnostic Groups and Discrimination of Blended 

Emotions on the FEFA ................................................................. 50 
6 Discussion 51 

6.1 Limitations .............................................................................................. 54 
6.2 Conclusion .............................................................................................. 56 

References 57 
Original Publications 67 
 



17 

1 Introduction 

Autism Spectrum Disorders (ASDs), such as high-functioning autism (HFA) and 

Asperger syndrome (AS) are defined by the early onset of qualitative impairment 

in reciprocal social development, variously accompanied by deviant and delayed 

development of verbal and nonverbal communication, and a markedly restricted 

repertoire of activities and interests (American Psychiatric Association; APA 2000, 

World Health Organisation; WHO 1993). HFA/AS is also characterized by 

impairments in social interaction, such as difficulty in forming friendships and a 

lack of understanding emotions and others’ thoughts and feelings (Theory of mind 

[ToM]; e.g., Baron-Cohen et al. 1985, Kaland et al. 2007). 

The skills necessary to recognize social cues from others’ facial expressions 

and body postures may be impaired in individuals with HFA/AS (e.g., Attwood et 

al. 1988, Macdonald et al. 1989), and children with HFA/AS have a tendency to 

ignore or to neglect certain facial affects (i.e., negative affect: e.g. Dawson et al. 

2004b, Sigman et al. 1992). Findings are inconsistent, however. For example, 

some reports indicate that children with autism are equally able as typically 

developing (TD) children to recognize emotions and even complex mental states 

from dynamic and static faces (e.g., Back et al. 2007, Buitelaar et al. 1999, 

Castelli 2005); thus, more research of emotion recognition in individuals with 

HFA/AS is clearly needed. Further, previous studies, have not focused on the 

specificity of emotion errors made by individuals with HFA/AS during facial 

recognition tasks. 

There is growing research attention to the association between autism or AS 

and a broad range of anxiety symptoms (reviewed in White et al. 2009b). 

However, care must be taken in evaluating social anxiety, in particular, in 

individuals with HFA/AS due to the specific symptoms of social anxiety (such as 

social withdrawal, preference for being alone, and avoidance of speaking in social 

situations) may overlap with symptoms of HFA/AS, which may suggest the 

diagnosis, or even mis- or over-diagnose social anxiety in individuals with 

HFA/AS. This may in turn raise suspicions regarding HFA/AS among individuals 

with social anxiety. In fact, social anxiety disorder (SAD) is described as the fear 

of humiliation or embarrassment in social and/or performance situations, which 

may lead to avoidance of social situations and social isolation (APA 2000, WHO 

1993). Thus, socially anxious individuals may be socially awkward and may 

express difficulties (e.g., social withdrawal) in non-verbal communication as well 

as a lack of emotional expression (Tantam 2000). Further, it is common for 
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anxious individuals to create stereotyped routines and rituals to ease anxiety 

symptoms. That is, some of the stereotypic and repetitive behavior among 

individuals with HFA/AS may reflect anxiety symptoms. Importantly, the 

literatures shows that high-functioning young people with autism and AS are 

responsive to treatment (e.g., cognitive psychotherapy, cognitive-behavior therapy) 

of anxiety symptoms, such as SAD (e.g., Chalfant et al. 2007, Sofronoff et al. 

2005).  

Unfortunately, there is a paucity of empirically-validated social anxiety 

questionnaires for children and adolescents in Finland. Previous research of 

translated versions of the social anxiety questionnaires for children and 

adolescents have revealed mean score differences across cultures and have 

suggested different cut-off scores indicating clinically relevant SAD (e.g., Beidel 

et al. 1998, Gauer et al. 2005, Kristensen & Torgersen 2006, La Greca & Stone 

1993, Melfsen et al. 2001, Reijntjes et al. 2007). This may represent cross-

cultural differences in the way anxiety symptoms are reported and expressed 

cross-culturally, thus making it critical to assess such heterogeneity in a culturally 

sensitive and appropriate manner (Weisman et al. 1996). It is therefore of the 

utmost research import to conduct high quality psychometric studies (e.g., 

validity and reliability) of internationally known measures as they are translated 

into various languages, so that we may better understand the presentation of 

symptoms and diagnoses in different cultures. If we merely rely on the original 

versions of the questionnaires, we have the potential of missing or 

misunderstanding important data such as variability, for example, in age at onset, 

gender as well as the clustering of symptoms which may manifest 

heterogeneously cross-culturally. 
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2 Review of Literature 

2.1 Social Anxiety Disorder  

SAD is described as a fear of humiliation and/or embarrassment in social 

situations, which may lead to significant avoidance of and distress in such 

situations (APA, 2000; WHO, 1993). In children and adolescents, the expression 

of SAD may differ according to the developmental level of the child, and may be 

expressed by crying, temper tantrums, fidgeting, somatic complaints (e.g., nausea, 

headaches) (Beidel et al. 1999, Hirshfeld-Becker et al. 2007, Mancini et al. 2005) 

and/or withdrawal from social situations (e.g., school refusal). SAD tends to be a 

chronic condition with an average age at onset during the mid to late teen-age 

years. Girls typically present with an earlier age at onset than do boys (Manuzza 

et al. 1990, Nelson et al. 2000, Otto et al. 2001, Wittchen & Beloch 1996). Recent 

publications suggest that SAD may onset before the age of 10 (e.g., Biederman et 

al. 2001, Hirshfeld-Becker et al. 2007). 

The literature reports estimated prevalence rates for SAD in children and 

adolescents ranging from 3–10% (e.g., Hayward et al. 1998, reviewed in 

Hitchcock et al. 2009, Romano et al. 2001, Wells et al. 2006, Wittchen et al. 

1999). A broad range of SAD prevalence may be explained by the variety of 

methodological factors used in studies (Hitchcock et al. 2009). There are cross-

cultural and cross-national differences in the report and expression of SAD 

symptoms: for example studies conducted in East Asian countries reveal lower 

lifetime prevalence rates of SAD than do Western countries (e.g. 0.5% vs. 2.6%, 

respectively) (Weissman et al. 1996). Studies also indicate that the female to male 

gender ratio in SAD is small in childhood, however, this difference may, increase 

with age and vary between 1.5–2.0:1.0 (Craske 2003, Pine et al. 1998, Wittchen 

et al. 1999). There is a growing body of research suggesting the efficacy of 

several psychotherapeutic (e.g., cognitive-behavioral therapy) and 

pharmacological (e.g., sertraline) interventions in the treatment of children and 

adolescents with SAD (Compton et al. 2010).  

2.2 High-functioning Autism and Asperger Syndrome 

High-functioning autism (HFA) and Asperger syndrome (AS) are considered 

lifetime conditions and are defined by the early onset of qualitative impairment in 
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reciprocal social development, variously accompanied by deviant and delayed 

development of verbal and nonverbal communication, and a markedly restricted 

repertoire of activities and interests (DSM-IV-TR; APA, 2000 1 ). Reported 

prevalence rates of HFA and AS range from 0.02% to 0.7% (Baird et al. 2006, 

Centers for Disease Control and Prevention 2007, Fombonne 2009, Kielinen et al. 

2000, Mattila et al. 2007), and studies indicate a female to male gender ratio of 2 

to 6.5 in ASD (Johnson & Myers 2007, Mattila et al. 2007). 

2.3 Social Anxiety in High-functioning Children with Autism 

Spectrum Disorders 

Previous studies have shown that high-functioning children and adolescents with 

ASD are at increased risk for a wide range of anxiety problems (e.g., social 

anxiety, specific phobias, non-situational anxiety, generalized anxiety, and 

separation anxiety) compared to their TD counterparts, as well as peers with other 

developmental disorders (e.g., specific language impairments, learning disabilities) 

or with other psychiatric disorders (e.g., conduct disorder) (White et al. 2009b). It 

is important to note that despite the difficulty in treating the broader 

developmental delays associated with ASD, studies have shown that children and 

adolescents with ASD are in fact responsive to the treatment of their anxiety 

symptoms with interventions such as cognitive psychotherapy and cognitive-

behavioral therapy (Cotugno 2009, Thompson et al. 2010, White et al. 2009a, 

White et al. 2009b, Wood et al. 2009).  

Specifically, recent studies have focused on SAD symptoms in high-

functioning children and adolescents with ASD using self- and parent- reports or 

interviews (See Table 1.). However, some of the these studies have not adequately 

accounted for the overlapping symptoms of social anxiety and HFA/AS, thus 

these studies may over-rate social anxiety symptoms in children and adolescents 

with HFA/AS. Burnette and collegues (Burnette et al. 2005) used the Social 

Anxiety Scale for Children (SASC-R; La Greca & Stone 1993) and Melfsen and 

colleagues (Melfsen et al. 2006) used the German version of the Social Phobia 

and Anxiety Inventory for Children (SPAIK; Melfsen et al. 2001, SPAI-C; Beidel 

                                                        
1the latest draft of the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders 
(DSM-5, www.dsm5.org) proposes that AS is subsumed under the ASD category. This suggests that 
in the future AS and autism are not differentiated from each other by the clinically significant delay or 
impairment prior to age three, in contrast to the current diagnostic criteria defined by DSM-IV-TR. 
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et al. 1998). In these studies (Burnette et al. 2005, Melfsen et al. 2006), children 

and adolescents with HFA/AS scored higher than controls on social anxiety 

measures (i.e., SASC-R, SPAIK). Both of these measures assess symptoms that 

are common in the presentation of both SAD and HFA/AS (i.e., It is hard for me 

to ask other kids to play with me; I try to avoid social situations; I leave social 

situations; I usually do not speak to anyone until they speak to me). In recent 

study of 21 pediatric subjects ages eight to 18 years with depression or anxiety 

diagnoses, Towbin and colleagues (2005) found that 48% of individuals scored in 

the “HFA/AS-likely” range on measures of HFA/AS, such as the Social 

Communication Questionnaire (SCQ; Berument et al. 1999), the Children’s 

Communication Checklist (CCC-2; Bishop 1998), and the Social Reciprocity 

Scale (SRS; Constantino et al. 2000). 

Oftentimes, children’s social anxiety symptoms are reported via parent 

interview only (Leyfer et al. 2006, Simonoff et al. 2008; Sukhodolsky et al. 2008). 

Since SAD is an internalizing disorder, parents may be unable to fully or 

accurately observe, understand and/or ultimately report their child’s level of 

anxiety. Moreover, as adolescents enter puberty and may tend to withdraw from 

parental socialization as their peer interactions increase, communication with 

parents regarding internalizing and anxiety symptoms may decrease. Alternatively, 

parents of younger children with HFA/AS may be particularly sensitive to their 

children’s behavior, and may over-report symptoms. Research findings remain 

inconsistent, however. For example, Farrugia and Hudson (2006) reported a 

strong level of association (r = .70, r = .72, respectively) between parent-report 

and adolescent (12 to 16 years) self-report on the total scores of the Spence 

Children’s Anxiety Scale (SCAS; Spence 1997) and the Children's Automatic 

Thought Scale (CATS; Schniering & Rapee 2002). In contrast, Russell and 

Sofronoff (2005) found that parents of children (10 to 13 years old) with HFA/AS 

reported higher levels of social anxiety on the SCAS in their children than than 

did the children via self-report. 

The use of the SCAS may underestimate the rate of SAD in children and 

adolescents with ASD as the SCAS evaluates a respective range of anxiety 

symptoms (e.g., generalized anxiety, panic/agoraphobia, social phobia, separation 

anxiety, obsessive compulsive disorder and physical injury fears), on a four point 

Likert-type scale. However, it assesses SAD with only 6 items (I feel scared when 

I have to take a test; I feel afraid if I have to use public toilets or bathrooms; I feel 

afraid that I will make a fool of myself in front of people; I worry that I will do 

badly at my school work; I worry what other people think of me; I feel afraid if I 
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have to talk in front of my class). For example, Williamson and colleagues 

(Williamson et al. 2008) found a significant group difference on the SCAS 

Obsessive Compulsive subscale in a sample of 11 to 15 year- old adolescents with 

AS (n = 19) and TD (n = 19), but not in social anxiety or other anxiety subscales 

of the SCAS. 

Lastly, DSM-IV-TR (APA 2000) suggests that in order to meet criteria for the 

diagnosis of SAD, social anxiety symptoms should not be better accounted for by 

a diagnosis of Pervasive Developmental Disorder (PDD; in DSM-V by ASD). 

The overlap social anxiety and PDD/ASD symptoms, therefore, should be taken 

into account in order to adequately assess and ultimately manage these often co-

occurring symptoms in children and adolescents. It is clear that more research is 

needed to better understand the social anxiety symptoms that may coexist in high-

functioning children and adolescents with autism or AS. 

Table 1. Studies assessing anxiety symptoms in children and adolescents with 

HFA/AS. 

Author Participants (n, Age, IQ) SAD Measures 

(self/parent) 

Results 

Bellini 2004 ASD (41, 12–18, 100)  MASC (s) 

SAS-A (s) 

BASC (p) 

1) ASD > normative sample on social 

anxiety in MASC (**) 

2) 49% of ASD > SAS-A cut-off  

3) ASD > normative data on BASC 

Anxiety scale (**) 

Russell & 

Sofronoff 2005 

1) HFA/AS (65, 10–13, N/A) 

2) SAD (20, 10.05, N/A) 

3) clinically anxious (484: SAD 

= 136, 6–17, N/A) 

4) TD (20, 9.15, N/A) 

5) TD (261, 6–18, N/A)  

SCAS (s/p) 1) HFA/AS > TDs on SCAS Total (self-

report**, parent-report***) 

2) HFA/AS vs. SAD on self SCAS SP 

(ns) 

3) HFA/AS vs. clinically anxious on 

parent SCAS SP (ns) 

3) SCAS SP parent report > self report 

in HFA/AS (***) 

Burnette  

et al. 2005 

1) HFA (23, 11.25, VIQ = 110) 

2) TD (12, 10.99, VIQ 117) 

3) LD (8, 11.02, VIQ 117) 

 

SASC-R (s) 

BASC-SRP (s) 

1) HFA > TD/LD on SASC-R (*) Total 

and SAD-G (**) 

2) No group differences (HFA, TD, LD) 

on BASC-SRP anxiety scale (ns) 
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Author Participants (n, Age, IQ) SAD Measures 

(self/parent) 

Results 

Farrugia & 

Hudson 2006 

1) AS (29, 12–16, N/A) 

2) AD (34: SAD = 6, 12–16, 

N/A) 

3) Non-clinical (30, 12–16, 

N/A) 

CATS (s/p) 

SCAS (s/p) 

1) AS > non-clinical on SCAS SP (*) 

2) AS vs. AD on SCAS SP (ns) 

3) AS > AD/non-clinical on CATS social 

threat scale (*) 

4) AS self vs. AS parent report on CATS 

(r = .70), on SCAS (r = .72)  

Leyfer  

et al. 2006 

1) autism (109, 5–17, 

67.71% > 70) 

ACI-PL (p) 1) 7.5% SAD  

2) 3.2% subsyndromal SAD  

Sukhodolsky 

et al. 2008 

1) HFA/AS/PDD-nos (48, 5–

17, > 70) 

CASI (p) 1) 22.9% SAD  

Simonoff  

et al. 2008 

1) autism (62, 10–14, 19–124) 

2) PDD-NOS (50, 10–14, 19–

124) 

CAPA (p) 1) 29.2% SAD 

Melfsen  

et al. 2006  

1) with AS (7, 7–17, > 70) 

2) SAD (31, 7–17, > 70) 

3) Non-clinical (1197, 8–16, 

N/A) 

SPAIK (s) 1) AS group = SAD group on SPAIK 

(20.8 vs. 29.6, ns) 

2) AS > non-clinical on SPAIK (20.8 vs. 

12.5, p = N/A )  

Williamson et 

al. 2008 

1) AS (19, 11–15, 69–108) 

2) TD (19, 11–15, 71–114) 

SCAS (s) AS vs. TD on SCAS SP (ns) 

*p < .05, ** p < .01, *** p < .001, ns = non-significant. 

Note: (s) = self-report; (p) = parent report; ACI-PL = The Autism Comorbidity Interview –Present and 

Lifetime version (Leyfer et al. 2006); AD = Anxiety Disorder; AS = Asperger syndrome; ASD = Autism 

Spectrum Disorder; CAPA = The Child and Adolescent Psychiatric Assessment (Angold et al. 1995); 

CASI = The Child and Adolescent Symptoms Inventory (Gadow & Sprafkin 1998, 2002); CATS = The 

Children's Automatic Thought Scale (Schniering & Rapee 2002); BASC = The Behavioral Assessment 

System for Children (Reynolds & Kamphaus 1992); BASC-SRP = The Behavioral Assessment System 

for Children Self-report Personality (Reynolds & Kamphaus 1998); HFA = high-functioning autism; IQ = 

Intelligence quotient; MASC = The Multidimensional Anxiety Scale for Children (March 1997); N/A = Not 

available; SAS-A = The Social Anxiety Scale for Adolescents (La Greca 1998); SASC-R = Social Anxiety 

Scale for Children (La Greca & Stone 1993); SCAS = The Spence Children’s Anxiety Scale (Spence 

1997, 1998); SCAS SP = SCAS Social Phobia subscale; SAD = Social Anxiety Disorder; SPAIK = the 

German version of the Social Phobia and Anxiety Inventory for Children (Melfsen et al.. 2001; SPAI-C, 

Beidel et al. 1998); TD = Typically developing; VIQ = Verbal IQ. 

2.4 Facial Emotion Recognition in Autism and Asperger Syndrome 

Understanding emotions usually requires multi-sensory processing (e.g., 

Klucharev & Sams 2004). The emotion and feelings of others are recognized 

from speech prosody as well as facial and body gestures. Research suggests that 
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the fetus is able to recognize the prosody of speech prior to birth (e.g., Smith et al. 

2007) and for infants, facial expressions are a primary tool for identifying the 

emotional states of others (e.g., Hoehl & Striano 2010, Peltola et al. 2009). The 

ability to recognize others’ emotions also requires the ability to divide attention 

and focus gaze on relevant information. Much of this processing occurs at the pre-

conscious level (e.g., Lazarus 1991). Research suggests that the competencies 

needed to interpret others’ emotions improve with age, with the skill level of 

facial interpretation peaking around the age of 10 to 11 (e.g., Custrini & Feldman 

1989, Tonks et al. 2007). Results are inconclusive as to which basic emotion (i.e., 

happiness, sadness, fear, anger, surprise, or disgust) is the easiest to decode from 

facial expressions. In some population studies, disgust or happiness are often 

reported as the most decodable expression, whereas fear has been reported as the 

most difficult emotion to recognize (e.g., Ekman & Friesen 1976, Kohler et al. 

2004, Montagne et al. 2007).  

There is strong evidence that presenting symptoms of social deficits, such as 

using simple gestures and delayed development of verbal communication, in 

children with HFA/AS, can be observed in infancy, by the age of 12 months and 

more reliably identified by 18 months (e.g., Mitchell et al. 2006, Ozonoff et al. 

2009, Zwaigenbaum et al. 2005). Children with HFA/AS may have impairment of 

social orientation (i.e., spontaneously orienting to the naturally occurring social 

stimuli in their environments) and joint attention (Dawson et al. 2004a). In 

particular, HFA/AS children may show early onset of impairment in the skills 

needed to recognize social cues from other individual’s facial expressions, body 

postures, and speech prosody (e.g., Attwood et al. 1988, Korpilahti et al. 2007, 

Macdonald et al. 1989). 

Evidence suggests that as early as age three, children with HFA/AS tend to 

ignore or avoid specific adult facial affects, with a strong bias for avoiding 

negative affects (i.e., distress, fear, and discomfort) (e.g., Dawson et al. 2004b, 

Sigman et al. 1992). Studies have also shown that adults with HFA/AS have 

difficulties with facial recognition of negative emotions, such as fear and sadness 

(e.g., Ashwin et al. 2007, Boraston et al. 2007, Pelphrey et al. 2002). There are 

inconsistencies in the literature, however. For example, studies have shown that 

children with ASD are equally able as TD children to recognize facial emotions 

(e.g., Castelli 2005, Buitelaar et al. 1999).  

Children with HFA/AS tend to avoid eye-to-eye gaze, with evidence 

suggesting that these individuals tend to focus gaze more often on the lower part 

of the face (i.e., the mouth) when interpreting facial emotion (e.g., Gross 2004, 
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Klin et al. 2002). Other studies show that individuals with ASD avoid certain 

regions during eye contact as an attentional strategy, and that children with autism 

also use the upper part of the face when interpreting others’ facial expressions 

(e.g., van der Geest et al. 2002, Laihaie et al. 2006). Additionally, individuals 

with HFA/AS may focus their gaze on inanimate objects in social settings (Klin et 

al. 2002).  
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3 Aims of the Study 

The objectives of this study were as follows: 1) Examine the psychometric 

properties of newly translated Finnish versions of the SPAI-C and the SASC-R 

self-report questionnaires, and evaluate their clinical utility in a non-clinical 

sample of native Finnish language-speaking children and adolescents ages eight 

to 16 years. 2) Examine social anxiety symptoms in high-functioning children and 

adolescents with autism or AS by using revised (i.e., without symptoms 

overlapping with HFA/AS core symptoms) self-reports, parental and teacher 

ratings. 3) Examine upper-facial (i.e., eye region) emotion recognition and 

emotion interpretation skills in children and adolescents with HFA/AS employing 

computer-based emotion recognition task. 
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4 Method 

4.1 Procedure 

In order to pursue our study, we obtained approval from the ethical committee of 

Oulu University Hospital, Finland, for all clinical and community samples. We 

also obtained approval from the chief of education, and the principles and 

teachers of all participating schools/classes in the community sample.  

4.1.1 HFA/AS Sample 

We obtained outpatient participants with HFA/AS in the following way: We 

mailed recruitment letters to eight to 24 year-old individuals identified with a 

clinical diagnosis of AS/HFA or AS-traits with a full-scale IQ (FSIQ) greater than 

79. In addition, we recruited nine HFA/AS participants with FSIQ greater than 70 

from the epidemiological study (for more details, see Mattila et al. 2007). 

Families were then contacted via phone by a study-researcher, and verbal parental 

consent for participation was obtained. Subsequently, The Child Behavior 

Checklist (CBCL; Achenbach & Eldelbrock 1983) and The Autism Spectrum 

Screening Questionnaire (ASSQ; Ehlers et al. 1999) were mailed to the parents 

for completion at home. Families then came to the Oulu University Hospital, 

signed a written consent form and completed a thorough evaluation: Children’s 

HFA/AS diagnoses were re-evaluated with the International Classification of 

Diseases and Related Health Problems 10th Revision (ICD-10; WHO 1993) and 

via information gathered from the ASSQ, The Autism Diagnostic Interview -

Revised (ADI-R; Lord et al. 1995) and The Autism Diagnostic Observation 

Schedule (ADOS; Lord et al. 2000) (Mattila et al. 2007). Children and 

adolescents also completed the SPAI-C and the SASC-R questionnaires. 

Two years later, children and adolescents with HFA/AS were re-invited to 

participate in a comorbidity study of HFA/AS. During this phase of the study, 

participants completed The Frankfurt Test and Training of Facial Affect 

Recognition Test (Frankfurter Test und Training des Erkennens von fazialem 

Affekt, FEFA; Bölte et al. 2003); participants who were 11 to 17 years old also 

completed the Youth Self-Report (YSR; Achenbach & Eldelbrock 1991), parents 

completed the CBCL, and teachers the Teacher’s Report Form (TRF; Achenbach 

1991). 
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4.1.2 Control Sample 

All randomly selected classes were visited by the principal investigator (PI: S.K-

G.)2 and students were informed regarding the details of the study. Study packets 

including recruitment letters, informed consent forms, requiring parent signatures, 

and the CBCL were distributed to the children. Parental consent was obtained and 

returned in an enclosed envelope to the child’s teacher. The recruitment letter 

delineated the research project goals of studying the emotional life of children and 

adolescents in the general and clinical Finnish population via parent- and self-

report measurement. Furthermore, parents were informed that the PI2 may contact 

participants regarding a second phase of the study that would include diagnostic 

clinical interviews of the parents and the child as well as a computer-based task. 

All participating community children and adolescents completed the SPAI-C 

and SASC-R questionnaires; participants ages 11 to 16 years also reported on the 

YSR. All questionnaires were completed under the supervision of the PI2 during 

the school lesson. Items were read aloud for the second grade pupils (i.e., eight to 

nine years old) to avoid possible misunderstanding due to developing reading 

skills. Of note, we did not collect TRF from the control participants. 

Finally, all community participants who scored at or above the original 

clinical cut-off of the SPAI-C or SASC-R total scores and a random selection 

from participants who scored below the clinical cut-offs on both measures were 

invited to participate in the second phase of the study, which included 

administration of the Schedule for Affective Disorders and Schizophrenia for 

School Aged Children –Present and Lifetime (K-SADS-PL; Kaufman et al. 1997: 

parent and child/adolescent interview), the FEFA task (child/adolescent 

completion) and the ASSQ (parent report).  

4.2 Participants 

4.2.1 HFA/AS Participants 

Probands with HFA/AS were recruited from two separate, partially overlapping 

studies: 1) An epidemiological study (Mattila et al. 2007) and 2) a clinically-

based molecular genetic study (Weiss et al. 2009). Depending on the design of the 

                                                        
2Sanna Kuusikko-Gauffin 
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aforementioned studies, slightly different combinations of probands were 

included in studies II – IV. Such combinations are detailed below. 

Study II: We recruited 52 eight to 17 year old participants with HFA/AS from 

a list of all eight to 17 year-old patients with HFA/AS or AS-traits gathered from 

Oulu University patient-records in 2003. Additionally, six 11 year-old children 

with HFA/AS, who were not in the patient-records of Oulu University Hospital, 

were recruited from the above-mentioned epidemiological study (Mattila et al. 

2007). All participants with HFA/AS had a FSIQ greater than 79 (Wechsler 

Intelligence Scale for Children – Third Revision, Wechsler 1991) and did not 

meet criteria for other severe developmental disorders (e.g., Fragile X, dysphasia). 

All 58 participants with original HFA/AS diagnoses were re-evaluated by a 

trained clinical psychologist (K.J.) 3 , a pediatrician (M-L.M.) 4 , and a child 

psychiatrist (S-L.L.)5. Following this re-evaluation 35 individuals met diagnostic 

criteria for AS, and 21 met criteria for HFA according to the ICD-10 (WHO 1993). 

Two participants met the diagnostic criteria for PDD-nos; these individuals were 

excluded from all subsequent analyses. The final total sample for study II 

included 56 children and adolescents with HFA/AS.  

Study III: Included all 11 to 17 years old adolescents with HFA/AS gathered 

as above in 2005 from the outpatient-records of Oulu University Hospital and 

from the epidemiological study (Mattila et al. 2007). The final total sample for 

study III included 47 adolescents with HFA/AS (FSIQ > 70).  

Study IV: Was conducted in 2005 and utilized a facial emotion recognition 

task (FEFA). Participants with HFA/AS (9 to 24 years old, IQ > 75) gathered 

from patient-records of Oulu University Hospital and from the epidemiological 

study (Mattila et al. 2007) were re-invited to partake in this phase of the study. 

The final sample for study IV included 57 children and adolescents with HFA/AS. 

4.2.2 Community Participants 

Community participants for studies I-IV were collected from all mainstream 

compulsory education schools in the city of Oulu, Finland using randomized 

cluster sampling selection. One Swedish school and one International school were 
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excluded from the random selection in order to increase homogeneity by native 

language. Four school classes from each age grade second to ninth (i.e., 32 school 

classes, pupils ages 8 to 16 years old) were randomly selected. First graders (i.e., 

age 7 years) were excluded due to the possibility of underdeveloped reading skills. 

A total of 353 pupils participated in studies I through III, yielding an overall 

participation rate of 52.6% (calculated from the total sample of students in the 32 

selected school classes).  

All community participants (n = 53) who scored at or above the American 

clinical cut-off for the SPAI-C total score published in the SPAI-C manual (Beidel 

et al. 1998; ≥18), or on the SASC-R total scores published in the SASC-R manual 

(La Greca & Stone 1993; ≥ 50 for boys, ≥ 54 for girls) were labelled the High 

Social Anxiety Group (HSA). A random selection from 272 participants (15%; 40 

participants) who scored below the clinical cut-offs on both measures were 

labelled the Low Social Anxiety Group (LSA).  

Individuals in the HSA and LSA groups were invited to participate in a 

second phase of the study, which included the FEFA computer task, the ASSQ, 

and the K-SADS-PL (both child and parent interview). One eight-year-old 

immigrant boy of Arabic descent was excluded from further analyses due to his 

parents’ insufficient comprehension of the Finnish language to conduct a valid K-

SADS-PL interview. The final phase two sample consisted of 68 control 

participants (HSA, n = 37: 18 boys, Mean age = 11.0±2.0/19 girls, Mean age = 

11.5± 2.2; LSA, n = 31: 13 boys, Mean age = 13.2± 2.2/18 girls, Mean age = 

13.4± 1.6). The participation rate for the diagnostic clinical interviews and the 

FEFA computer task was 74% of those invited to partake in phase two of the 

study (n = 93). For the control group in study IV, we restricted analyses of the 

FEFA data to the LSA group also scoring below 7 on the ASSQ (n = 24). Nine 

control children with an ASSQ score below 7 from the Jansson-Verkasalo study 

(Jansson-Verkasalo et al. 2005) participated in the fourth study. 

4.3 Missing Data 

Missing data were handled in three ways. First, if one or two items were missing 

in the SPAI-C subtotals, values were replaced by the SPAI-C correction values 

provided in the manual (Beidel et al. 1998). Second, missing data on the SASC-R 

were substituted with the participant’s median of items 1 to 18. Third, in the 

CBCL, YSR, and TRF, we excluded questionnaires with more than eight items 

missing. A single scale of the CBCL or YSR was excluded if more than one item 
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was missing in that scale. In this case, the value was replaced with that 

participant’s mean score for the scale (see Achenbach, 1991 for details regarding 

missing data replacement). 

In the HFA/AS outpatient sample, missing data were handled by checking the 

questionnaires after participant completion, and having participants complete any 

unanswered questions. Thus, there were no missing data in the HFA/AS group on 

the SPAI-C, SASC-R or YSR. However, three participants with HFA/AS from the 

epidemiological study did not have enough data on the revised Internalizing scale 

of the YSR (R-YSR), and one participant did not complete the YSR. Furthermore, 

in two cases involving the CBCL, missing data exceeded the allotted cut-off for 

study inclusion, thus, 54 participants with HFA/AS were included in study 

number II and 46 adolescents with HFA/AS were included in study number III. In 

addition, 22 teachers of HFA/AS adolescents returned the TRF (n = 21 for R-

TRF). 

In 28 cases of the community sample more than two items on the SASC-R 

and SPAI-C were missing; these cases were excluded from all data analyses in 

study number I, yielding a total of 325 community participants. Further, in study 

number II, 20 community controls were missing more than the allowed number of 

items on the CBCL, and thus were excluded from data analyses. 305 control 

participants were included in all subsequent analyses for study number II. Finally, 

of 222 11 to 16 years old control participants, 217 sufficiently completed the 

original YSR and 209 participants completed the R-YSR adequately for inclusion 

in study number III.  

4.4 Measures 

4.4.1 The Autism Diagnostic Interview –Revised 

The Autism Diagnostic Interview -Revised (ADI-R; Lord et al. 1995) is a 

standardized semi-structured clinical interview for parents/caregivers of children 

regarding primarily children’ behavior between the ages of four to five years. The 

ADI-R contains 93 items covering three main symptom areas of ASD: 1) social 

interaction, 2) communication and language, and 3) repetitive, restricted and 

stereotyped interest and behavior. The ADI-R has a cut-off score to differentiate 

autism from other ASD. The ADI-R was translated from English into Finnish by 

two clinical psychologists in the 1990s and then back-translated into English by 
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an official English translator. The final Finnish version was completed by a group 

of professionals in the field of ASD, who were extensively trained in the use of 

the ADI-R (Mattila et al. 2007).  

4.4.2 The Autism Diagnostic Observation Schedule 

The Autism Diagnostic Observation Schedule (ADOS; Lord et al. 2000) is a 

semi-structured assessment to evaluate an individuals current social interaction, 

communication and play or imaginative use of materials using 10 to 15 different 

tasks (e.g., Joint Interactive Play; Telling a Story from a Book; Reporting a Non-

Routine Event/Conversation). The ADOS has cut-off scores separately for autism 

and ASD. The ADOS comprises four modules based on the verbal level and 

chronological age of the subject: 1) children who do not consistently use phrase 

speech, 2) children who use phrase speech, but are not verbally fluent, 3) fluent 

children, and 4) fluent adolescents/adults. Module three (i.e., fluent children) was 

used in this study and was translated into Finnish by an official English translator. 

4.4.3 The Autism Spectrum Screening Questionnaire 

The Autism Spectrum Screening Questionnaire (ASSQ; Ehlers et al. 1999) is a 

27-item parent/teacher-report inventory covering three main areas of ASD: 1) 

social interaction, 2) communication, and 3) restricted and repetitive behavior as 

well as motor deficits/behaviors (e.g., clumsiness) and other associated symptoms 

such as motor- and vocal tics. Items are rated on a 3-point Likert-type scale (i.e., 

0 = normal, 1 = some abnormality, and 2 = definite abnormality) with scores 

ranging from 0–54. In the Finnish version of the ASSQ, a total score of 30 (as a 

sum of parent and teacher reports) is used as a clinical screening cut-off score for 

ASD (for details see Mattila et al. 2009). 

4.4.4 The Schedule for Affective Disorders and Schizophrenia for 

School Aged Children –Present and Lifetime Version 

The Schedule for Affective Disorders and Schizophrenia for School Aged 

Children –Present and Lifetime Version (K-SADS-PL; Kaufman et al. 1997) was 

employed as the study’s diagnostic interview methodology. The K-SADS-PL is a 

semi-structured interview designed to assess current and past episodes of 

psychopathology in children and adolescents according to DSM-III-R and DSM-
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IV criteria via both parent and child interviews. We assessed the following 

diagnoses with the K-SADS-PL: affective, psychotic, anxiety, behavioral, eating, 

tic and post-traumatic stress disorders as well as substance abuse and dependence. 

In the K-SADS-PL symptoms are rated as not present, subthreshold, or threshold. 

The K-SADS-PL has well-established reliability and validity (Kaufman et al. 

1997).  

4.4.5 Social Phobia and Anxiety Inventory for Children 

The Social Phobia and Anxiety Inventory for Children (SPAI-C) is a 26-item 

inventory, rated on a three-point Likert-type scale (i.e., 0 = Never, or hardly ever; 

1 = Sometimes; 2 = Most of the Time, or Always), and addresses the frequency of 

anxious feelings experienced in certain social situations (e.g., playing outside 

with others, going to party or a meeting). The SPAI-C includes subscales of a) 

Social Assertiveness, b) Fear of General Conversation, c) Physical and Cognitive 

Symptoms of Social Anxiety, d) Behavioral Avoidance, and e) Fear of Public 

Performance (Beidel et al. 1996). SPAI-C outcome scores range from 0 to 52, and 

U.S. samples have utilized a cut-off score of 18 to indicate clinically significant 

levels of social anxiety (Beidel et al. 1998). Cut-off scores are not differentiated 

by gender in the SPAI-C manual (Beidel et al. 1998). 

The SPAI-C has good psychometric properties and is validated in the U.S for 

use in children ages 8 to 14 years (Beidel et al. 1998). Beidel and colleagues 

(1998) report internal consistency of .95 and test-retest reliability of .86 and .63 

after two-weeks and ten-months, respectively (Beidel et al. 1998). In discriminant 

function analyses, the SPAI-C correctly classified 83% of a clinic sample of 

children with SAD. The SPAI-C is translated into several languages, and there are 

many international studies of anxiety disorders in children and adolescents that 

have used the SPAI-C as a measure of SP (e.g., Epkins 2002, Inderbitzen-Nolan et 

al. 2004, Morris & Masia 1998, Smari et al. 2001, Storch et al. 2004); however, 

only two publications regarding the psychometrics of translated versions of the 

SPAI-C (German, Portuguese) are currently available (Melfsen et al. 2001, Gauer 

et al. 2005). Results utilizing the translated versions have differed slightly from 

those reported in the original studies. For example, the clinical cut-off for SP was 

20 in a German version of 481 children ages eight to 16 years old (Melfsen et al. 

1999). In addition the Portuguese version (Gauer et al. 2005) employed a four 

factor scale versus the five factor used in the original English version, in a sample 

of 1871 non-clinical children aged nine to 14 years. Despite these differences, 
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both translated versions of the SPAI-C demonstrated good validity and reliability 

as measures of SP in a younger population (Gauer et al. 2005, Melfsen et al. 

2001).  

In the current study, the SPAI-C was translated from English into Finnish by 

the PI2 and a research psychologist (K.J.)3, and back-translated into English by an 

official translator. Then, English versions were compared for inconsistencies by a 

native English-language speaking clinical psychologist (R.P-W.) 6 . Additional 

back-translation for the SPAI-C was conducted by an official translator of Multi-

Health Systems Inc. 

4.4.6 The Social Anxiety Scale for Children –Revised 

The SASC-R is a 22-item self-report measure used with elementary school aged 

children that is designed to assess the construct of social-evaluative anxiety as 

originally conceptualized by Watson and Friend (Watson & Friend 1969). The 

SASC-R includes components of a) Fear of Negative Evaluation (FNE), b) Social 

Avoidance, Behavioral Inhibition and Social Discomfort in, new situations or 

with unfamiliar peers (SAD-New), and c) Generalized Social Avoidance, 

Behavioral Inhibition and Social Discomfort in the company of peers (SAD-G) 

(Morris & Masia 1998). The SASC-R also includes four filler items regarding 

children’s activity and social preferences (e.g., I like to play sports; I like to play 

with other kids). Items are rated on a five-point Likert-type scale indicating how 

anxious an individual is feeling in certain situations (i.e., 1 = Not at all to 5 = All 

of the time). SASC-R outcome scores range from 18 to 90; the clinical cut-off 

score for boys is 50 and for girls, 54 (La Greca & Stone 1993). The SASC-R has 

been translated into many languages (e.g. Dutch, Norwegian, German), and 

several international studies that have used the SASC-R as a measure of social 

anxiety have reported sound psychometric properties (e.g., Koot & Mesman 2001, 

Kristensen & Torgersen 2006, Melfsen & Florin 1997, Muris & Little 2005, 

Reijntjes et al. 2007, Storch et al. 2003).  

In the current study, the SASC-R was translated from English into Finnish by 

the PI2 and a research psychologist (K.J.)3, and back-translated into English by an 

official translator. Then, English versions were compared for inconsistencies by a 

native English-language speaking clinical psychologist (R.P-W.)6. 

                                                        
6Rachel Pollock-Wurman 
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4.4.7 The Achenbach System of Empirically Based Assessment 

The Achenbach System of Empirically Based Assessment (ASEBA) is a widely 

used and validated method of psychiatric assessment for children and adolescents, 

which utilizes multiple informants, both in clinical and general samples 

(Achenbach 1991, Achenbach & Rescorla 2001). The ASEBA includes the Child 

Behavior Checklist (CBCL), the Youth Self-report (YSR), and the Teacher’s 

Report (TRF). The YSR is a self-report questionnaire for 11- to 18-year-old 

adolescents. The CBCL is a parent-report questionnaire and the TRF is a teacher-

report questionnaire for children and adolescents ages 4 to 18 years. All 

questionnaires are widely used internationally, and have demonstrated good 

psychometric properties in both clinical and normative samples (Dekker et al. 

2002, Hardoff et al. 2005, Ivanova et al. 2007). Each questionnaire includes 20 

items assessing competencies (e.g., sports child most likes to take part in; child´s 

favorite hobbies/games; clubs/groups child belongs to; jobs/chores child has) and 

120 items assessing possible behavioral or emotional problems during the past 6 

months. These problem items form subscales that evaluate a child’s internalizing 

(i.e., withdrawn, somatic complaints, and anxious/depressed) and externalizing 

symptoms (i.e., aggressive and delinquent behaviour) as well as social (e.g., Acts 

too young for his/her age; Doesn’t get along with other kids) and thought 

problems (e.g., Strange ideas; Hears sound or voices that aren´t there). Items are 

rated on a 3-point Likert-type scale (i.e., 0 = not true; 1 = somewhat or sometimes 

true; 2 = and very often true or often true). Finland lacks normative data on the 

use of the ASEBA methodology. We therfore used the American norms provided 

by Achenbach in the manual (1991). The current study focuses solely on the 

Internalizing symptom scales of CBCL, YSR, and TRF. 

4.4.8 Revised Measures: Exclusion of ASD Symptom Items 

For each of the measures included in this study (i.e., SPAI-C, SASC-R, CBCL, 

YSR, TRF) we created revised scales to assess social anxiety by excluding items 

that overlap with the HFA/AS symptoms obtained with the ADI-R parent 

interview, diagnostic criteria of HFA/AS according to both DSM-IV and ICD-10 

criteria, and observed symptom manifestation of HFA/AS in the clinical setting.  

We excluded the following items in the revised SPAI-C (R-SPAI-C) total 

score due to their overlap with HFA/AS symptoms: “I try to avoid social 

situations”; “I leave social situations”; and “I usually do not speak to anyone until 
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they speak to me.” These items are primarily based on behavioral avoidance; 

retained items assessed thoughts and feelings primarily associated with the more 

cognitive and somatic aspects social anxiety (e.g., “I feel scared when I have to 

join in social situations with a large group of boys and girls [more than 6]; When I 

am someplace [a party, school, soccer game, or anyplace where I will be with 

others] my heart beats fast”). Thus, the SPAI-C subscale of Behavioral Avoidance 

was revised while the additional four SPAI-C subscales remained intact. The 

internal consistency was excellent in the total sample for the R-SPAI-C total score 

(α = .95) and ranged from good to excellent for the original four other SPAI-C 

subscales (α = .80 to .91). The internal consistency was modest, however, in the 

R-SPAI-C subscale of Behavioral Avoidance, which, after revision, included only 

two items (α = .31). 

The revised SASC-R (R-SASC-R) questionnaire did not include the item: “It 

is hard for me to ask other kids to play with me”. Children with HFA/AS may 

endorse this item due to social skills deficit rather than exclusively due to a fear 

of social situations. Retained SASC-R items focused on emotional and cognitive 

responses to social situations (e.g., I worry; I feel nervous). The internal 

consistency was excellent in the total sample for the R-SASC-R (α = .92), the 

FNE subscale (α = .91), good for the SAD-New subscale (α = .82), and moderate 

for the R-SASC-R SAD-G subscale, which, after revision, included only three 

items (α = .41). 

Additional items were removed from the original CBCL, YSR, and TRF 

Internalizing scales also, due to their overlap with HFA/AS and social anxiety 

symptoms. Items that were not specific to social anxiety symptoms were similarly 

removed from the revised CBCL/YSR/TRF Internalizing scales (R-CBCL, R-

YSR, R-TRF). In this same light, CBCL/YSR/TRF items which were specific to 

social anxiety symptoms, but were not included on the original Internalizing 

scales, were added to R-CBCL/R-YRS/R-TRF. In total, 19 items from the original 

CBCL/YSR/TRF were maintained in the final R-CBCL, R-YSR, and R-TRF. 

These items were as follows: Clings to adults or too dependent; Cries a lot; Fears 

certain animals, situation, or places other than school; Fears going to school; 

Fears he/she might think or do something bad; Feels he/she has to be perfect; 

Feels worthless or inferior; Nervous, high-strung or tense; Too fearful or anxious; 

Feels too guilty; Aches or pains (not stomach or headaches) without known 

medical cause; Headaches without known medical cause; Nausea, feels sick 

without known medical cause; Stomachaches without known medical cause; 

Vomiting, throwing up without known medical cause; Self-conscious, or easily 
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embarrassed; Too shy or timid; Unhappy, sad or depressed; and Worries. The 

internal consistency was good in the total sample for the R-CBCL and R-YSR 

scales (α = .81 and .87, respectively) as well as in the HFA/AS sample for the R-

TRF scale (α = .82). 

4.4.9 The Frankfurt Test and Training of Facial Affect Recognition 

The Frankfurt Test and Training of Facial Affect Recognition (FEFA) is a 

computer-aided instrument to test and teach the recognition of facial emotions 

(FEFA; Bölte et al. 2003). The FEFA investigates facial processing and emotion 

recognition via the presentation of 6 basic emotions with black and white pictures 

(i.e., happiness, sadness, fear, anger, surprise, and disgust), and also includes a 

neutral facial expression (Bölte et al. 2003). The FEFA comprises 40 pictures of 

faces and 40 pictures of eyes and the answers are rated on a binary scale (0 = not 

correct and 1 = correct). In the present study, we focused only on the FEFA eye 

sub-module. According to Bölte, (personal communication, 2003) the eye sub-

module is more difficult than the face sub-module alone. Bölte suggests that the 

eye sub-module may discriminate participants with emotion recognition deficits 

better than the face sub-module. More research is needed to confirm the 

differences between the submodules. Of the 40 pictures, 25 pictures have one 

correct answer (6 happiness, 4 sadness, 3 fear, 5 angry, 1 surprise, 2 disgust, and 4 

neutral), and 15 have two blended correct answers (4 surprise-fear, 3 sadness-

neutral, 2 anger-disgust, 1 sadness-fear, 1 sadness-anger, 1 fear-anger, 1 neutral-

happiness, 1 neutral-anger, and 1 happiness-surprise). Normative data for the 

FEFA have been collected in Germany with community adult sample (N = 22, M 

= 29.7 years). Results yielded a mean score of 34.5 for the eye sub-module (Bölte 

et al. 2006). Studies suggest excellent psychometric properties of the FEFA (e.g., 

Bölte & Poustka 2003). Despite the above-mentioned studies, however, there 

remains a paucity of research employing the FEFA in normative samples of 

children and adolescents, and very few studies differentiating performance on the 

FEFA in participants with HFA/AS (e.g., Albertowski et al. 2007). 

Of note, we removed one picture of sadness from data analyses in our study 

due to the fact that a considerable majority of participants (i.e., 80.0% of the ASD 

group and 93.9% of the controls) misclassified this particular face as “happy”, in 

order to maximize construct validity in our study. Therefore, the highest score on 

the FEFA eye sub-module in our study was 39.  
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4.4.10 Statistical Methods 

Analyses were performed with The Statistical Package for Social Sciences (SPSS, 

2008) version 17.0 for Macintosh. Variables were not normally distributed other 

than those obtained from the FEFA data; therefore data derived from SPAI-C, 

SASC-R, YSR, CBCL, and TRF were log-transformed in order to conduct 

subsequent parametric tests (i.e., Multivariate analyses [MANOVA], univariate 

analyses [ANOVA], Pearson’s coefficient correlations, and Student’s t-tests) on 

main effects. Chi-square tests (χ2) were used to compare individuals exceeding 

the Finnish clinical cut-off on both the SPAI-C and SASC-R as well as American 

borderline scores on YSR and CBCL, and to compare FEFA blended emotions in 

the different diagnostic groups (i.e., HFA/AS vs. control). All p-values are 

reported as a two-tailed. 

MANOVA was used to explore the main effects of age group and diagnostic 

status as well as their interactions in relation to the total scores on all revised self-

report measures as well as on FEFA subscales. Since the total scores can mask 

variability within scales, follow-up analyses were conducted using ANOVA to 

examine the main effects of age group and diagnostic status as well as their 

interactions in relation to the revised subscales on the self- and parent-report 

measures and on FEFA total scores.  

To study the psychometric properties of the SPAIC and SASC-R and 

determine the “best” clinical cut-off in the new Finnish versions of these 

measures, we used ROC (Receiver Operating Characteristic) analyses, which 

graphically depicts the sensitivity versus the specificity for each possible cut-off, 

by plotting these cut-off scores on X and Y axes. Area Under the Curve (AUC), 

which is a measure of the probability of correct identification is presented along 

with sensitivity, specificity and likelihood ratios. We analyzed the relationship 

between the social anxiety measures by calculating the relative risk (odds ratio; 

OR) for participants scoring below and above SPAI-C and SASC-R cut-offs. The 

internal consistency of all measures was determined using Cronbach’s Alpha (α).  

On the employed measures, participants with HFA and AS differed 

statistically significantly only on the FEFA disgust scale, AS participants 

performed better than HFA participants (M = 1.6±0.6 vs. 1.2±0.6, t = 2.7, df = 55, 

p < .01). Thus, for all subsequent analyses, HFA and AS participants were 

combined into one group (HFA/AS). 

Age was included in the statistical models in studies II and IV due to 1) of the 

increase in social demands and growing complexity of social interactions as 
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children approach and enter into adolescence (e.g., Siegler et al. 2006), 2) studies 

suggest that the ability to interpret others’ emotions increases with age (e.g., 

Custrini & Feldman 1989, Tonks et al. 2007), and 3) there was a statistically 

significant difference in the mean ages of the HFA/AS and control groups in 

studies II and IV. In order to optimize statistical power, children were divided into 

two age groups, those under 12 years of age and those 12 years or older (Study II: 

younger HFA/AS group, n = 36, M = 10.2 years/ older HFA/AS group, n = 18, M 

= 13.1 years/ younger control group, n = 136, M = 10.0 years/ older control group, 

n = 169, M = 13.9 years; Study IV: younger HFA/AS group, n = 14, M = 10.9 

years/ older HFA/AS group, n = 43, M = 14.3 years/ younger controls, n = 3, M = 

11.2 years/ older controls, n = 30, M = 14.6 years). 

Despite the presence of some gender differences in the sample, gender was 

not included as a covariate in subsequent multivariate models due to limited 

power in the HFA/AS group (i.e., there were significantly fewer girls than boys in 

the HFA/AS sample: Study II, n = 12 vs. 42; Study III, n = 12 vs. 34; and Study 

IV, n = 11 vs. 46); statistically significant gender differences are reported in detail 

below using t-tests. 
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5 Results 

5.1 Psychometric Properties of SPAI-C and SASC-R (Study I)  

For the total community sample (N = 325, 12.2± 2.3) the mean total scores for the 

SPAI-C and SASC-R (original scales) were 9.8±7.0 and 36.6±11.2, respectively. 

Girls scored statistically significantly higher than did boys (M = 37.8±11.3 vs. 

35.2±11.0, t = 2.27, df = 322, p < .05). Statistically significant levels of 

association between the total scores of the SPAI-C and the SASC-R were found in 

the total community sample (r = .783, p < .01).  

We investigated discriminant validity using ROC analyses for the SPAI-C and 

the SASC-R total scores in relation to the 11 children who obtained SAD 

diagnoses via the K-SADS-PL interview. Both measures demonstrated good 

ability to differentiate participants with SAD from those without SAD in the total 

community sample (SPAI-C: AUC = 0.795, se = 0.064, p < .01; SASC-R: AUC = 

0.766, se = 0.065, p < .01) and in the community-sample of girls (SPAI-C: AUC = 

0.806, se = 0.094, p < .05; SASC-R: AUC = 0.833, se = 0.087, p < .01); however, 

in the community-sample of boys, only the SPAI-C was able to significantly 

differentiate between SAD and non-SAD diagnoses (SPAI-C: AUC =0.804, se = 

0.081, p < .05; SASC-R: AUC = 0.700, se = 0.093, p = ns). ROC analyses of the 

SPAI-C estimated two possible cut-offs for the SPAI-C total score in the total 

sample: 17.9 or 20.9. For the SASC-R the estimated cut-off score in the total 

sample was 48.5 (See Figure 1.).  

The SPAI-C cut-off score of 18 correctly identified 91% of SAD diagnoses, 

and missed only one SAD diagnosis (9%), according to KSADS-PL diagnosis of 

SAD. However, the SPAI-C cut-off score of 18 was associated with a 40.4% 

false-positive rate. The estimated SASC-R cut-off score (48.5), and the higher 

estimated SPAI-C cut-off score (20.9) each correctly identified 72.7% of SAD 

cases and were associated with fewer false-positives than the SPAI-C cut-off 

score of 18 (33.3%, and 26.3%, respectively).  

Analyses of false-positives demonstrated that individuals meeting cut-offs on 

either the SASC-R or SPAI-C without a K-SADS-PL diagnosis of SAD was 

associated primarily with another diagnosis (37.9%) or a subthreshold diagnosis 

(10.3%) on the K-SADS-PL.  
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Fig. 1. ROC analyses of the SPAI-C and SASC-R, Total Community Sample. 

5.2 Social Anxiety Symptoms in HFA/AS (Study II) 

5.2.1 Original SPAI-C and SASC-R Scales 

For the HFA/AS group (n = 54, M = 11.2 ±1.7 years) the mean SPAI-C total score 

was 15.4±10.2 and the mean of the SASC-R total score was 42.1±14.3. 

Statistically significant levels of association were found between the total scores 

of the SPAI-C and the SASC-R in the HFA/AS group (r = .769, p < .001). Further, 

24.1% of the HFA/AS group, compared to 9.8% of the control group exceeded the 

Finnish clinical cut-off on both the SPAI-C (18 points or more) and the SASC-R 

(48 points or more) (χ2 = 7.5, df = 1, p < .01). 42.6% of the HFA/AS group 

compared to 21.3% of controls exceeded the clinical cut-off scores of the SPAI-C 

or the SASC-R (χ2 = 10.1, df = 1, p < .01).  
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Control girls scored higher than control boys on the SASC-R (M = 37.8±11.3 

vs. 35.1±11.2, t = 2.3, df = 303, p < .05) as well as on two subscales of the SASC-

R: FNE (M = 17.1±6.1 vs. 15.2±6.0, t = 3.0, df = 303, p < .01) and SAD-New (M 

= 14.4±4.5 vs. 13.3±4.5, t = 2.0, df = 303, p < .05). Consistent with these findings, 

gender differences also emerged on the newly revised R-SASC-R scale (M = 

36.2±10.8 vs. 33.5±10.6, t = 2.3, df = 303, p < .05). There were no gender 

differences within the HFA/AS group on any of the measures employed in study 

II. 

5.2.2 Multivariate Analyses of the R-SPAI-C and R-SASC-R Scales  

We conducted MANOVA using the log transformed data with diagnostic status 

predicting total outcome scores of the R-SPAI-C and R-SASC-R. Results revealed 

a statistically significant main effect of diagnostic status (Wilk’s Lambda = 0.97, 

F(2, 354) = 5.06, p < .01, η2 = .03). The main effect of age group approached 

significance (Wilk’s Lambda = 0.99, F(2, 354) = 1.9, p = ns, η2 = .01); the 

interaction was not significant (Wilk’s Lambda = 0.99, F(2, 354) = 2.5, p = ns, η2 

= .01).  

The results of MANOVA tests for the R-SPAI-C and R-SASC-R subscales 

revealed a main effect of diagnostic status, with the HFA/AS group reporting 

elevated symptoms relative to the control group (R-SPAI-C subscales, Wilk’s 

Lambda = 0.91, F (5, 351) = 7.3, p < .001, η2 = .09; R-SASC-R subscales, Wilk’s 

Lambda = 0.93, F (3, 353) = 9.0, p < .001, η2 = .07). In addition, there was a 

significant interaction between age group and diagnostic status on the R-SPAI-C 

subscales (Wilk’s Lambda = 0.97, F (5, 351) = 2.3, p < .05, η2 = .03). 

Follow-up univariate analyses indicated significant interactions between age 

and diagnostic group on the R-SPAI-C Behavioral Avoidance subscale (F(1, 355) 

= 10.5, p < .001, η2 = .03) and the SASC-R FNE subscale (F(1, 355) = 4.5, p 

< .05, η2 = .01) (See Figure 2.). Specifically the HFA/AS group reported elevated 

symptoms relative to the control group on the SASC-R/R-SASC-R subscales, as 

well as on all SPAI-C/R-SPAI-C subscales with the exception of the Physical and 

Cognitive Symptoms of Social Anxiety subscale (See Table 2). Furthermore, there 

was a main effect of age on the Behavioural Avoidance subscale of the R-SPAI-C 

(F(1, 355) = 3.9, p < .05, η2 = .01) and on the SASC-R FNE (F(1,355) = 6.0, p 

< .05, η2 = .02). The mean scores on the Behavioural Avoidance subscale of the 

R-SPAI-C (M = 0.7±0.5 vs. 1.0±0.2, t = 2.7, df = 52, p < .01) and the SASC-R 

FNE (M = 2.7±0.4 vs. 3.0±0.4, t = 2.2, df = 52, p < .05) increased with age in the 
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HFA/AS group. There were no significant age differences within the control 

groups on the Behavioural Avoidance subscale of the R-SPAI-C or on the SASC-

R FNE (M = 0.6±0.4 vs. 0.5±0.4, t = 1.7, df = 303, p = ns; M = 2.7±0.4 vs. 

2.7±0.4, t = 0.5, df = 303, p = ns). 

Fig. 2. Diagnostic and Age Group Interactions on the SASC-R and R-SPAI-C Subscales 

(p < .05 and p < .001, respectively). 
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Table 2. HFA/AS versus Controls on the R-SPAI-C and R-SASC-R Subscales. 

Revised 

Questionnaires 

Subscales F(1,355) η2 

R-SPAI-C Social Assertiveness 4.0*** 0.01 

Fear of General Conversation 16.2*** 0.04 

Behavioral Avoidance 18.9*** 0.05 

Fear of Public Performance 14.2*** 0.04 

R-SASC-R FNE 3.9** 0.01 

SAD-New 7.6** 0.02 

SAD-G 26.4*** 0.07 

** p < .01, *** p < .001, all t-tests = 2-tailed. HFA/AS > Controls. 

5.2.3  Analyses of the Revised R-CBCL 

ANOVA was used to explore the main effects of age group and diagnostic status 

as well as their interactions in relation to the total score on the parent-reported R-

CBCL. There was a main effect of diagnostic status (F (1, 351) = 52.6, p < .001, 

η2= .13). Specifically, HFA/AS participants scored higher than their control 

counterparts in both yonger and older individuals (younger group: M = 8.1±5.5 vs. 

3.0±3.0, t = 6.5, df = 70, p < .001; older group: M = 7.0±4.4 vs. 2.8±2.8, t =4.3, df 

= 185, p < .001). The main effects of age group and the interaction between status 

and age did not reach statistical significance. 

5.2.4 Association between Revised Self- and Parent-report Scales  

Associations between revised self-report measures were calculated in the total 

sample including HFA/AS and control groups; a strong relationship emerged 

between self-reported social anxiety symptoms on the R-SPAI-C and R-SASC-R 

total scores (r = .737, p < .01). Further, moderate associations were found 

between youth self-reported and parent-reported social anxiety symptoms on the 

R-CBCL (R-SPAI-C, r = .223; R-SASC-R, r = .217; p < .01).  
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5.3 Internalizing and Social Anxiety Symptoms in Adolescents 
(Study III) 

5.3.1 Original YSR, CBCL, and TRF Scales 

The HFA/AS adolescent group (n = 46, M = 13.0 years) scored statistically higher 

compared to control adolescents (n = 217, M = 13.5 years) on the Internalizing 

scales of YSR (M = 13.5±9.0 vs. 9.8±8.3, t = 2.7, df = 258, p < .01) and CBCL 

(M= 13.0±7.8 vs. 4.7±4.6, t = 6.7, df = 258, p < .001). On the TRF Internalizing 

scale HFA/AS adolescents (n = 22, M = 12.8 years) scored mean of 11.1±8.0.  

There were statistically significant differences between the number of 

HFA/AS and control adolescents exceeding the American borderline (82nd 

percentile) for the CBCL Internalizing scale (57.8% vs. 9.0%, χ2 = df = 1, t = 59.5, 

p < .001) as well for the YSR Internalizing scale (28.3% vs. 15.0%, χ2 = 4.7, df = 

1, p < .05). Further, 50.0% of HFA/AS adolescents exceeded the American 

borderline for TRF Internalizing scale. 

The association between parents and adolescents regarding reported 

Internalizing symptoms (on the CBCL and YSR) was moderate (r = .308, p 

< .001), whereas teachers and adolescents with HFA/AS demonstrated excellent 

concurrence regarding the report of adolescents´ Internalizing symptoms (on the 

TRF and YSR) (r = .737, p < .001). 

5.3.2 Social Anxiety Symptoms 

The HFA/AS adolescent group scored statistically significantly higher compared 

to control adolescents on social anxiety symptoms measured by the R-YSR (M = 

7.8±6.1 vs. 5.7±5.2, t = 2.5, df = 253, p < .05) and R-CBCL (M= 6.7±5.1 vs. 

2.8±2.8, t = 7.0, df = 243, p < .001) (See Figure 3.). On the social anxiety 

symptoms on the R-TRF, HFA/AS adolescents scored a mean of 3.6±4.3. Similar 

to the above-reported results regarding the Internalizing subscales of the CBCL, 

YSR, and TRF, the asociations between parents and adolescents with HFA/AS 

specifically regarding Social anxiety symptoms on the R-CBCL and R-YSR was 

moderate (r = .314, p < .001), and between teachers and adolescents on the R-

TRF and R-YSR was excellent (r = .600, p < .001). 
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Fig. 3. HFA/AS versus Controls on R-YSR, R-CBCL, and R-TRF. *p < .05, *** p < .001, all 

t-tests = 2-tailed. HFA/AS > Controls. 

5.4 Facial Emotion Recognition Task (Study IV) 

5.4.1 Gender Differences 

There were no significant gender differences on the FEFA total scores (HFA/AS 

group: boys, M = 26.4±4.4 vs. girls, M = 25.2±2.7, t = 1.4, df = 55, p = ns; 

control group: boys, M = 27.3±4.4 vs. girls, M = 29.8±2.7, t = 1.9, df = 31, p = 

ns). However, in HFA/AS group, boys scored higher than girls on the FEFA 

Anger scale (M = 2.4±0.8 vs. 1.8±0.8, t = 2.3, df = 55, p < .05). Additionally, 

significant gender differences were found on the FEFA Pure positive scale (i.e., 

scales of Happiness + Surprise) and Happiness scale in the control sample, with 

control girls scoring higher than control boys on these scales (M = 6.1±1.0 vs. 

5.0±1.1, t = 3.1, df = 31, p < .01; M = 5.3±0.9 vs. 4.1±1.2, t = 3.2, df = 31, p < .01, 

respectively). 

5.4.2 Analyses of Age and Diagnostic Status 

We employed ANOVA to investigate differences in age and status group (i.e., 

HFA/AS, controls) on FEFA performance (i.e., total scores). Results demonstrated 
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a statistically significant main effect of age group (F(1, 89) = 6.0, p < .05, η2 

= .07). Specifically, older HFA/AS participants scored higher than younger 

HFA/AS group, but lower than older controls on the FEFA total score (M = 

26.9±3.7 vs. 23.8±4.4, t = 2.6, df = 55, p < .05; M = 26.9±3.7 vs. 28.9±3.5, t = 2.4, 

df = 71, p < .05). There were no statistically significant difference between older 

and younger controls (M = 28.9±3.5 vs. 25.7±5.0, t = 1.5, df = 31, p = ns) or 

between younger controls and younger or older HFA/AS participants (M = 

25.7±5.0 vs. 23.8±4.4, t = 0.7, df = 15, p = ns; M = 25.7±5.0 vs. 26.9±3.7, t = 0.4, 

df = 44, p = ns) on the FEFA total scores. The main effect of status group and the 

interaction with age was non-significant (F(1, 89) = 2.3, p = ns, η2 = .03; F(1, 89) 

= 0.0, p = ns, η2 = .00). 

Moreover, we used MANOVA in order to examine the effects of status and 

age groups on FEFA subscales. Main effects for status and age emerged 

predicting to Pure Positive emotion, Pure Negative emotion, and Blended 

Emotion scales (Wilk’s Lambda = 0.9, F(3, 87) = 3.5, p < .05, η2 = .11) and 

(Wilk’s Lambda = 0.9, F(3, 87) = 3.3, p < .05, η2 = .10), respectively. There were 

no significant interactions of status and age (Wilk’s Lambda = 1.0, F(3, 87) = 1.0, 

p = ns, η2 = .04). Follow-up t-tests revealed the following: 1) The older HFA/AS 

group scored lower than the older control group on the Pure positive emotion 

scale (M = 4.5±1.5 vs. 5.6±1.2, t = 3.3, df = 71, p < .001). 2) The older HFA/AS 

group scores higher than younger HFA/AS group on the Blended emotion scale 

(M = 12.0±1.2 vs. 10.6±1.4, t = 3.4, df = 55, p < .001). There was no significant 

difference between the younger and older control groups on the FEFA subscales. 

5.4.3 Diagnostic Groups and Discrimination of Blended Emotions on 
the FEFA 

Participants with HFA/AS interpreted the blended facial emotion of surprise and 

fear statistically significantly more often as fear than controls (56.1% vs. 18.2%, 

χ2 = 12.8, df = 1, p < .001). Alternatively, controls were more likely to decode 

sadness-neutral blended emotional faces as neutral than were HFA/AS 

participants (56.3% vs. 31.6%, χ2 = 6.0, df = 1, p < .05). There were no significant 

differences between the HFA/AS and control groups in their ability to decode 

other blended emotions (i.e., anger-disgust, sadness-fear, sadness-anger, fear-

anger, neutral-happiness, neutral-anger, and happiness-surprise). 
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6 Discussion 

Our aims were to study SAD symptoms in children and adolescents with HFA/AS 

by using self-report and parent-report measures as well as to examine facial 

emotion recognition skills and emotion interpretation in children and adolescents 

with HFA/AS. To achieve these aims, we also examined the psychometric 

properties of the newly translated Finnish versions of the SPAI-C and SASC-R. 

Initially, we studied the psychometric properties of the Finnish versions of the 

SPAI-C and SASC-R. These measures demonstrated reliability in screening for 

social anxiety symptoms in a general youth sample, using cut-off scores of 18 for 

the SPAI-C and 48.5 for the SASC-R. According to our results the SPAI-C 

demonstrated better reliability and validity as well as greater sensitivity for 

identifying SAD cases than did the SASC-R. This may be due to the fact that the 

SPAI-C and the SASC-R were developed to measure different constructs; the 

SPAI-C is based on the DSM-IV criteria of SAD, while the SASC-R is originally 

based on social-evaluative anxiety/Fear of Negative Evaluation. Our findings are 

consistent with the original studies conducted in US samples (Beidel et al. 1998, 

La Greca & Stone 1993). 

From a clinical perspective, our results suggest the utility of the SPAI-C as an 

effective screening measure for SAD in community child and adolescent 

populations in Finland. Further, using the SPAI-C cut-off score of 18, may be a 

useful indicator to consider additional clinical examination and possible early 

intervention in young children. Analyses of false-positives demonstrated that high 

scores on either social anxiety measure were typically associated with another 

disorder (37.9%; e.g., other anxiety disorder, depressive disorder, or disruptive 

disorder). This data supports the importance of employing the most sensitive 

measurement in the screening phases of studies, particularly since co-occurring 

conditions are so prevalent. 

Previous research investigating SAD symptoms in children and adolescents 

with HFA/AS has been limited and difficult due to the significant potential for 

overlapping HFA/AS symptoms on measures of social anxiety (and vice versa). 

There are several behaviors that characterize the clinical phenotypes of both SAD 

and HFA/AS (e.g., social withdrawal, preference for being alone, and not 

speaking in social situations) and the inclusion of such symptoms might 

artificially inflate scores on anxiety or ASD questionnaires. Our data revealed that 

despite removing overlapping items, significant differences in social anxiety 

symptoms remained between HFA/AS and non-clinical control groups.  
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In particular, adolescents with HFA/AS may be more vulnerable to 

experience SAD compared to younger children with HFA/AS or adolescents from 

the community, as over half of the adolescents with HFA/AS in our sample 

exceeded the clinical cut-off for SAD on the self-report measures. These results 

(i.e., higher rates of social anxiety symptoms in adolescents versus children) 

might reflect the delayed socio-emotional development of children characterizing 

HFA/AS, and that children with HFA/AS may start to define themselves by 

evaluating their characteristics and skills at a later developmental stage than do 

typically developing children. The development of cognitive-emotional skills and 

self-consciousness may facilitate a child’s or adolescents’ insight into their 

experience of social anxiety symptoms related to interpersonal situations (e.g., 

Bennett 1989, Crozier & Burnham 1990). Children and adolescents with HFA/AS 

may develop this skill later than typically developing children.  

Furthermore, general insight and emotional self-reporting skills increase with 

age in children and adolescents. Therefore, self-report by children, particularly 

younger children, should be interpreted with caution. Specifically, younger 

children may under-report their symptoms (Russell & Sofronoff 2005). Even 

though the internalizing symptoms of children with HFA/AS as well as their 

developmental areas of need may be recognized by parents and others in early 

childhood, younger children with HFA/AS may not have adequate insight into 

their own behaviors until later in their development (Ehlers & Gillberg 1996), 

thus potentially delaying accurate self-report of symptoms at this early 

developmental stage. Attwood (1998) reported that deficits in social interaction 

skills may increase anxiety in individuals with HFA/AS, and socialization with 

peers may in fact be the most stressful activity for individuals with HFA/AS. 

When children and adolescents with HFA/AS begin to recognize their own 

impaired social skills, they might become self-conscious, apprehensive or worried 

about their competency in social situations, thus leading to behavioral withdrawal 

from these social situations. Such behaviors characterize the primary symptoms 

of SAD; therefore, it is critical to be aware of the potential or an increased risk for 

SAD in youth with HFA/AS. 

In our study, parents reported similar rates of social anxiety symptoms in their 

HFA/AS children and adolescents regardless of the child’s age. However, our 

results also indicate that these rates may not be consistent with the children’s and 

adolescents’ sef-report of their own social anxiety symptoms. These findings may 

be due in part to the fact that: 1) During puberty, adolescents may withdraw from 

parental care, thus making it more difficult for parents to accurately observe and 



53 

report on adolescents’ behaviors. In our findings, adolescents self-reported higher 

levels of social anxiety than did their parents, reporting on their children’s anxiety 

symptoms. The association between parents and adolescents regarding 

internalizing and social anxiety symptoms were moderate, whereas teachers and 

adolescents with HFA/AS demonstrated excellent concurrence regarding the 

report of adolescents’ social anxiety symptoms. Compared to parents, teachers 

may be able to observe adolescents in certain school environment, where deficits 

in social skills may trigger or increase anxiety. 2) Parents of younger children 

with HFA/AS may spend more time together with their children, and may 

therefore have an enhanced ability to recognize and observe their child’s anxiety 

symptoms. Alternatively, parents of young children may also be particularly 

sensitive to their children’s behaviors, and may in fact over-report these 

symptoms or behaviors. For example, in our study, HFA/AS children reported 

fewer statistically significantly anxiety symptoms than did their parents, 

compared to the self- and parent-reported symptoms in the community controls. 3) 

The literature suggests a strong genetic/familial association for both HFA/AS and 

SAD (e.g., Fyer et al. 1993, Piven & Palmer 1999), thus parental anxiety 

(Bernstein et al. 2005) or parental features of HFA/AS may be relevantly 

influential in scoring trends and/or biases. It is noteworthy, however, that in our 

study we did not report parents own ASD traits nor anxiety level. It will be 

important to collect and analyze these data in future research endeavors. 

Our third aim was to study emotion recognition in children with HFA/AS. 

Similarly to previous studies in children with autism, participants with HFA/AS 

performed significantly lower on the FEFA emotion recognition test compared to 

non-HFA/AS community controls. Previous studies have shown that high-

functioning children with autism score higher than low-functioning children with 

autism on emotion recognition (Jones et al. 2010, Wright et al. 2008). Our 

findings are consistent with these studies. For example, the children with HFA/AS 

in our study performed better on the FEFA than the low-functioning children with 

Autism in the study of Albertowski and colleagues (2007) (M = 26.1 vs. 19.3).  

When interpreting blended emotions, children and adolescents with HFA/AS 

tended to perceive ambiguous stimuli more often as negative emotions, such as 

fear or sadness, than did controls. HFA/AS children and adolescents may 

demonstrate a negative bias in interpreting facial emotions. This may be due in 

part to their own negative experiences and/or interpretation of actual facial 

feedback following certain typical ASD behaviours. For example, youth with 

ASDs are often characterized by difficulties controlling their own anger or 
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aggression; these actions may be met with negative reactions by other individuals 

(e.g., frowns, furrowed brows, disappointed glances). If these are in fact the facial 

stimuli often received by HFA/AS children and adolescents, they may begin to 

automatically interpret the reactions of others as aggressive based on their own 

projective identification. When the understanding and interpretation of others’ 

feelings as well as intentions (ToM; e.g., Baron-Cohen et al. 1985, Kaland et al. 

2007) is impaired or delayed there may be a tendency to anticipate negative 

responses from others, hence creating an attentional bias for negative facial 

emotions in youth with ASDs. 

The skills to recognize emotions from the eye region improved significantly 

with chronological age in individuals with HFA/AS. It may be that in individuals 

with HFA/AS, emotion recognition skills improves over a longer period of time 

than in typically developing children. It is important to note that previous studies 

have shown improvement of facial emotion recognition with practice in 

individuals with autism (e.g., Bölte et al. 2006, Golan & Baron-Cohen 2006, 

Silver & Oakes 2001). 

6.1 Limitations 

There were several limitations in this study. First, data samples were not matched 

for IQ; however, all participants attended mainstream schools, which in Finland 

requires cognitive capacity within the normal range.  

Second, a larger sample of adolescents with HFA/AS may have enhanced our 

power to detect greater associations between age group and social anxiety 

outcome measures. Moreover, our sample of HFA/AS girls was particularly small, 

thus restricting our ability to adequately assess gender differences between and 

within the various HFA/AS groups. In addition, our community control sample of 

children under the age of 12 was small (n = 3) in study IV; a larger sample of 

control children in this age range would have increased power, and therefore 

potentially allowing us to detect greater associations between age group and 

outcomes on the FEFA.  

Third, our participation rate of community controls was 52.6%. All thought 

this number is consistent with other community based screening studies (e.g., 

Morris & Masia 1998), results regarding rates of SAD in the community sample 

should be interpreted with caution. Parents of socially anxious children may be 

highly aware of their children’s anxiety. Parents of socially anxious children may 

also be socially anxious themselves. It is therefore possible that such factors may 
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have influenced our overall community sample participation rates. Specifically, 

anxious parents, or those aware of their child’s impairment or distress from 

anxiety symptoms, may have chosen to ”protect” their children by not having 

them participate to the study. However, it should be noted that all students were 

asked to return the envelope even if they had not received parental consent to 

participate to the study (i.e., parents indicated that their child would or would not 

be participating) in order to minimize the influence of children’s social anxiety on 

overall participation rates. Our results are also limited in that we did not collect 

the TRF from control participants. Thus, unfortuntely we were unable to compare 

teacher and youth self-reports in control particpants. In the future, it will be our 

aim to collect information from teachers as these data provide important 

information about behavioral manifestations in children and adolescents outside 

of the home environment. 

Fourth, in the FEFA, there were a limited number of emotions in each scale. 

This lack of variability may have ultimately decreased our ability to detect 

statistically significant differences between the HFA/AS and control groups. Fifth, 

we did not measure HFA/AS symptoms in the total community control sample; 

HFA/AS symptoms were only measured in the control sample participating in the 

FEFA, thus, it is possible that the control samples used in studies I-III may have 

included children or adolescents with symptoms of HFA/AS. The presence of 

HFA/AS symptoms in our community controls might have restricted differences 

between the HFA/AS and control group on the employed measures. Sixth, there 

are neither reliability nor validity studies available in a Finnish sample for the 

ADI-R and ADOS; therefore, we used ICD-10 research diagnostic criteria for our 

diagnostic assessments of HFA/AS. ADI-R and ADOS are extremely sensitive 

diagnostic tools specific to ASDs, whereas the ICD-10 is a globally used 

diagnostic measure for a variety of psychiatric disorders. 

Finally, since there are no previous studies examining the overlapping 

symptoms of ASD and SAD, we used clinical judgment based on diagnostic 

criteria (DSM-IV-TR, ICD-10) while forming our revised measures of social 

anxiety. The revised SPAI-C subscale of Behavioural Avoidance resulted in only 

two items unique to social anxiety, and the revised SASC-R subscale of SAD-G 

retained only three items unique to social anxiety. Due to the possible ceiling 

effects from the limited inter-item variability of these revised subscales, analyses 

of the revised Behavioural Avoidance and revised SAD-G subscales are 

significantly lacking in power. Future studies will use empirical methodology, 
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employing sophisticated inter-item and test construction analyses, in order to 

determine data-driven subscales. 

6.2 Conclusion 

In summary, the present study examined the psychometric properties of two 

internationally used self-report measures of social anxiety, the SPAI-C and SASC-

R, that were newly translated into the Finnish language. We translated these 

measures in order to enhance child and adolescent clinical psychiatry and 

research in the Finnish population. According to our results the SPAI-C 

demonstrated better reliability and validity as well as greater sensitivity for 

identifying SAD cases than did the SASC-R. These data are consistent with US 

studies suggesting that the SPAI-C is a more sensitive measure to classify social 

anxiety in screening phases of a study (Epkins, 2002; Morris & Masia 1998). It is 

of great research import to add empirically validated instruments for measuring 

social anxiety cross-culturally.  

Second, data from our study support evidence that HFA/AS in childhood and 

adolescence may be associated with clinically relevant social anxiety symptoms. 

For this reason, it is possible that the identification and appropriate treatment of 

social anxiety symptoms may be critical in enhancing the self-esteem and 

ultimately the social skills of children and adolescents with HFA/AS, reducing 

their withdrawal from the social interactions and facilitating empirically validated 

cognitive behavioral therapies/interventions. 

Finally, children and adolescents with HFA/AS may manifest areas of need in 

recognizing emotions from the upper part of the face, and they seem to interpret 

emotions more negatively than do non-clinical controls. However, the emotion 

recognition skills of individuals with HFA/AS may improve with age, despite that 

the interpretation abilities of individuals with HFA/AS may still ultimately fall 

short of those skills manifested by typically developing individuals. Thus, it is 

important to examine and develop novel and empirically validated intervention 

tools focusing on enhancing emotion recognition. Such tasks may significantly 

augment the growing arsenal of research and clinical means available for early 

intervention and thereby improving the cognitive development of young 

individuals with HFA/AS. 



57 

References 

Achenbach TM (1991) Integrative guide for the 1991 CBCL/4-18, YSR, and TRF profiles. 
Burlington, VT, University of Vermont, Department of Psychiatry. 

Achenbach TM & Rescorla LA (2001) Manual for the ASEBA school-age forms & 
profiles. Burlington, VT, University of Vermont, Research Center for Children, Youth 
& Families. 

Albertowski K, Bölte S & Poustka F (2007) Basic affect identification in autism and other 
child- and adolescent mental disorders (article in German). 1. Wissenschaftliche 
Tagung Autismus-Spektrum-Störungen. Abstractband (p. 35). Berlin, Frankfurt/M.: 
MPIB.  

American Psychiatric Association (APA) (2000) Diagnostic and Statistical Manual of 
Mental Disorders –fourth edition, Text revision. Washington, DC, American 
Psychiatric Association.  

Angold A, Prendergast M, Cox A, Harrington R, Simonoff E & Rutter M (1995) The Child 
and Adolescent Psychiatric Assessment (CAPA). Psychol Med 25: 739–753. 

Ashwin C, Baron-Cohen S, Wheelwright S, O’Riordan M & Bullmore ET (2007) 
Differential activation of the amygdale and the ‘social brain’ during fearful face-
processing in Asperger syndrome. Neuropsychologia 45: 2–14. 

Attwood T (1998) Asperger’s syndrome: A guide for parents and professionals. London, 
Jessica Kingsley.  

Attwood A, Frith U & Hermelin B (1988) The understanding and use of interpersonal 
gestures by autistic and Down’s syndrome children. J Autism Dev Disord 18: 241–
257. 

Back E, Ropar D & Mitchell P (2007) Do the eyes have it? Inferring mental states from 
animated faces in autism. Child Dev 78(2): 397–411. 

Baird G, Simonoff E, Pickles A, Chandler S, Loucas T, Meldrum, D & Charman T (2006) 
Prevalence of disorders of the autism spectrum in a population cohort of children in 
South Thames: the Special Needs and Autism Project (SNAP). Lancet 368(9531): 
210–215. 

Baron-Cohen S, Leslie AM & Frith U (1985) Does the autistic child have a theory of mind? 
Cognition 2: 37–46. 

Beidel DC, Turner SM & Fink CM (1996) Assessment of childhood social phobia: 
Construct, convergent, and discriminative validity of the social phobia and anxiety 
inventory for children (SPAI-C). Psychol Assess 8: 235–240. 

Beidel DC, Turner SM & Morris TL (1998) Social Phobia and Anxiety Inventory for 
Children (SPAI-C). User´s Manual. North Tonawanda, NY, Multi-Health Systems Inc. 

Beidel DC, Turner S & Morris T (1999) Psychopathology of childhood social phobia. J 
Am Acad Child Adolesc Psychiatry 38: 643–650.  

Bellini S (2004) Social skill deficits and anxiety in high-functioning adolescents with 
autism spectrum disorders. Focus Autism Other Dev Disabl 19(2): 78–86. 

Bennett M (1989) Children’s self attribution of embarrassment. Br J Dev Psychol 7: 207–
217. 



 58

Bernstein GA, Layne AE, Egan EA & Nelson LP (2005) Maternal phobic anxiety and 
child anxiety. J Anx Disord 19(6): 658–672. 

Berument SK, Rutter M, Lord C, Picles A & Bailey A (1999) Autism screening 
questionnaire: Diagnostic validity. Br J Psychiatry 175: 444–451. 

Biederman J, Hirshfeld-Becker DR, Rosenbaum JF, Hérot C, Friedman D, Snidman N, 
Kagan J & Faraone SV (2001) Further evidence of association between behavioral 
inhibition and social anxiety in children. Am J Psychiatry 158(10): 1673–1679. 

Bishop DV (1998) Development of the Children’s Communication Checklist (CCC): A 
method for assessing qualitative aspects of communicative impairment in children. J 
Child Psychol Psychiatry 39: 879–891. 

Boraston Z, Blakemore SJ, Chilvers R & Skuse D (2007) Impaired sadness recognition is 
linked to social interaction deficit in autism. Neuropsychologia 45: 1501–1510. 

Buitelaar JK, van der Wees M, Swaab-Barneveld H & van der Gaag RJ (1999) Theory of 
mind and emotion-recognition functioning in autistic spectrum disorders and in 
psychiatric control and normal children. Dev Psychopathol 11: 39–58. 

Burnette CP, Mundy PC, Meyer JA, Sutton SK, Vaughan AE & Charak D (2005) Weak 
central coherence and its relations to theory of mind and anxiety in autism. J Autism 
Dev Disord 35(1): 63–73. 

Bölte S, Feineis-Matthews S & Poustka F (2003) Frankfurter Test und Training des 
Erkennens von Fazialem Affekt, FEFA. Frankfurt am Main, Germany, J .W. Goethe-
Universitätsklinikum. 

Bölte S, Hubl D, Feineis-Matthews S, Prvulovic D, Dierks T & Poustka F (2006) Facial 
affect recognition training in autism: can we animate the fusiform gyrus? Behav 
Neurosci 120: 211–216. 

Bölte S & Poustka F (2003) The recognition of facial affect in autistic and schizophrenic 
subjects and their first-degree relatives. Psychol Med 33: 907–915. 

Castelli F (2005) Understanding emotions from standardized facial expressions in autism 
and normal development. Autism 9: 428–449. 

Centers for Disease Control and Prevention.  
 www.cdc.gov/od/oc/media/pressrel/2007/r070208.htm. Accessed September 2007. 
Chalfant AM, Rapee R & Carroll L (2007) Treating anxiety disorders in children with high 

functioning autism spectrum disorders: A controlled trial. J Autism Dev Disord 37(10): 
1842–1857. 

Compton SN, Walkup JT, Albano AM, Piacentini JC, Birmaher B, Sherrill JT, Ginsburg 
GS, Rynn MA, McCracken JT, Waslick BD, Iyengar S, Kendall PC & March JS 
(2010) Child/Adolescent Anxiety Multimodal Study (CAMS): rationale, design, and 
methods. Child Adolesc Psychiatry Ment Health 5(4): 1–15. 

Constantino J, Przybeck T, Friesen D & Todd RD (2000) Reciprocal social behavior in 
children with and without pervasive developmental disorders. J Dev Behav Pediatr 21: 
2–11. 

Cotugno AJ (2009) Social competence and social skills training and intervention for 
children with autism spectrum disorders. J Autism Dev Disord 39(9): 1268–77.  



59 

Craske MG (2003) Origins of phobias and anxiety disorders: why more women than men? 
Amsterdam, Elsevier. 

Crozier WR & Burnham M (1990) Age-related differences in children understanding of 
shyness. Br J Dev Psychol 8: 179–185. 

Custrini RJ & Feldman RS (1989) Children´s social competence and nonverbal encoding 
and decoding of emotions. J Clin Child Psychol 18: 336–342. 

Dawson G, Toth K, Abbott R, Osterling J, Munson J, Estes A & Liaw J (2004a) Early 
social attention impairments in autism: Social orienting, joint attention and attention 
to distress. Dev Psychol 40: 271–283. 

Dawson G, Webb SJ, Carver L, Panagiotides H & McPartland J (2004b) Young children 
with autism show atypical brain responses to fearful versus neutral facial expressions 
of emotion. Dev Sci 7: 340–359. 

Dekker MC, Koot HM, van der Ende J & Verhulst FC (2002) Emotional and behavioural 
problems in children and adolescents with and without intellectual disability. J Child 
Psychol Psychiatry 43: 1087–1098. 

Ehlers S & Gillberg C (1996) Aspergerin syndrooma – yleiskatsaus. 1.painos. Helsinki, 
Suomen Autismiyhdistys, Yliopistopaino. 

Ehlers S, Gillberg C & Wing L (1999) A screening questionnaire for Asperger syndrome 
and other high-functioning autism spectrum disorders in school age children. J Autism 
Dev Disord 29: 129–141. 

Ekman P & Friesen WV (1976) Pictures of facial affect. Palo Alto, CA, Consulting 
Psychologist Press. 

Epkins CC (2002) A comparison of two self-report measures of children's social anxiety in 
clinic and community samples. J Clin Child Adolesc Psychol 31(1): 69–79. 

Eysenk MW (1992) Anxiety: The cognitive perspective. Hove, UK, Erlbaum. 
Farrugia S & Hudson J (2006) Anxiety in adolescents with Asperger syndrome: Negative 

thoughts, behavioral problems, and life interference. Focus Autism Other Dev Disab 
21(1): 25–35. 

Fombonne E (2009) Epidemiology of pervasive developmental disorders. Pediatr Res 65: 
591–598. 

Fyer AJ, Mannuzza S & Chapman TF (1993) A direct interview family study of social 
phobia. Arch Gen Psychiatry 50: 286–293. 

Gadow KD & Sprafkin J (1998) Adolescent symptom inventory-4 norms manual. Stony 
Brook, NY, Checkmate Plus. 

Gadow KD & Sprafkin J (2002) Child symptom inventory-4 screening and norms manual. 
Stony Brook, NY, Checkmate Plus. 

Gauer GJC, Picon P, Vasconcellos SJL, Turner SM & Beidel DC (2005) Validation of the 
Social Phobia and Anxiety Inventory for Children (SPAI-C) in a sample of Brazilian 
children. Braz J Med Biol Res 38: 795–800. 

van der Geest JN, Kemner C, Verbaten MN & Engeland H (2002) Gaze behaviour of 
children with pervasive developmental disorder toward human faces: A fixation time 
study. J Child Psychol Psychiatry 43: 669–778. 



 60

Golan O & Baron-Cohen S (2006) Systemizing empathy: teaching adults with Asperger 
syndrome or high-functioning autism to recognize complex emotions using interactive 
multimedia. Dev Psychopathol 18: 591–617. 

Gross TF (2004) The perception of four basic emotions in human and nonhuman faces by 
children with autism and other developmental disabilities. J Abnorm Child Psychol 32: 
469–480. 

Hardoff D, Jaffe M, Cohen A, Jonas R, Lerrer-Amisar D & Tirosh E (2005) Emotional and 
behavioural outcomes among adolescents with mild developmental deficits in early 
childhood. J Adolesc Health 36: 14–19.  

Hayward C, Killen JD, Kraemer HC & Taylor CB (1998) Linking self-reported childhood 
behavioural inhibition to adolescent social phobia. J Am Acad Child Adolesc 
Psychiatry 37: 1308–1316. 

Hirshfeld-Becker DR, Biederman J, Henin A, Faraone SV, Davis S, Harrington K & 
Rosenbaum JF (2007) Behavioral inhibition in preschool five-year follow-up. J Dev 
Behav Pediatr 28(3): 225–233. 

Hitchcock CA, Chavira DA & Stein MB (2009) Recent findings in social phobia among 
children and adolescents. Isr J Psychiatry Relat Sci 46(1): 34–44. 

Hoehl S & Striano T (2010) Infants´ neural processing of positive emotion and eye gaze. 
Soc Neurosci 5(1): 30–39. 

Horley K, Williams LM, Gonsalvez C & Gordon E (2004) Face to face: Visual scanpath 
evidence for abnormal processing of facial expressions in social phobia. Psychiatry 
Res 127(1–2): 43–53. 

Inderbitzen-Nolan H, Davies CA & McKeon ND (2004) Investigating the construct 
validity of the SPAI-C: Comparing the sensitivity and specificity of the SPAI-C and 
the SAS-A. J Anx Disord 18(4): 547–560. 

Ivanova MY, Achenbach TM, Rescorla LA, Dumenci L, Almqvist F, Bilenberg N, Bird H, 
Broberg AG, Dobrean A, Döpfner M, Erol N, Forns M, Hannesdottir H, Kanbayashi 
Y, Lambert MC, Leung P, Minaei A, Mulatu MS, Novik T, Oh KJ, Rousso A, Sawyer 
M, Simsek Z, Steinhausen HC, Weintraub S, Winkler Metzke C, Wolanczyk T, Zilber 
N, Zukauskiene R & Verhulst FC (2007) The generalizability of the Youth Self-
Report syndrome structure in 23 societies. J Clin Child Adolesc Psychol 75(5): 729–
738.  

Jansson-Verkasalo E, Kujala T, Jussila K, Mattila ML, Moilanen I, Näätänen R, Suominen 
K & Korpilahti P (2005) Similarities in the phenotype of the auditory neural substrate 
in children with Asperger syndrome and their parents. Eur J Neurosci 22: 986–990. 

Johnson C & Myers S (2007) Identification and evaluation of children with autism 
spectrum disorders. Pediatrics 120: 1183–1215. 

Jones CR, Pickles A, Falcaro M, Marsden AJ, Happé F, Scott SK, Sauter D, Tregay J, 
Phillips RJ, Baird G, Simonoff E & Charman T (2010) A multimodal approach to 
emotion recognition ability in autism spectrum disorders. J Child Psychol Psychiatry 
doi: 10.1111/j.1469–7610.2010.02328.x. [Epub ahead of print]. 



61 

Kaland N, Smith L & Mortensen EL (2007) Response times of children and adolescents 
with Asperger syndrome on an ‘advanced’ test of theory of mind. J Autism Dev 
Disord 37: 197–209. 

Kaufman J, Birmaher B, Brent D, Rao U, Flynn C, Moreci P, Williamson D & Ryan N 
(1997) Schedule for Affective Disorders and Schizophrenia for School Aged Children 
–Present and Lifetime Version (K-SADS-PL): Initial reliability and validity data. J 
Am Acad Child Adolesc Psychiatry 36: 980–988. 

Kielinen M, Linna SL & Moilanen I (2000) Autism in Northern Finland. Eur Child 
Adolesc Psychiatry 9: 162–167. 

Klin A, Jones W, Schultz R, Volkmar F & Cohen D (2002) Visual fixation patterns during 
viewing of naturalistic social situations as predictors social competence in individuals 
with autism. Arch Gen Psychiatry 59: 809–816. 

Klucharev V & Sams M (2004) Interaction of gaze direction and facial expressions 
processing: ERP study. Neuroreport 15(4): 621–626. 

Kohler CG, Turner T, Stolar NM, Bilker WB, Brensinger CM, Gur RE & Gur RC (2004) 
Differences in facial expressions of four universal emotions. Psychiatry Res 128: 235–
244.  

Koot HM & Mesman J (2001) Dutch version of the SASC-R. Erasmus University 
Rotterdam. 

Korpilahti P, Jansson-Verkasalo E, Mattila ML Kuusikko S, Suominen K, Rytky S, Pauls 
DL & Moilanen I (2007) Processing of affective speech prosody is impaired in 
Asperger syndrome. J Autism Dev Disord 37: 1539–1549. 

Kristensen H & Torgersen S (2006) Social anxiety disorder in 11–12-year-old children: 
The efficacy of screening and issues in parent-child agreement. Eur Child Adolesc 
Psychiatry 15(3): 163–171. 

La Greca AM & Lopez N (1998) Social anxiety among adolescents: Linkages with peer 
relations and friendships. J Abnorm Child Psychol 26: 83–94. 

La Greca AM & Stone WL (1993) Social Anxiety Scale for Children-Revised: Factor 
structure and concurrent validity. J Clin Child Psychol 1: 17–27. 

Laihaie A, Mottron L, Arguin M, Berthiaume C, Jemel B & Saumier D (2006) Face 
perception in high-functioning autistic adults: Evidence for superior processing of face 
parts, not for configural face-processing deficit. Neuropsychology 20: 30–41. 

Lazarus RS (1991) Emotion and adaptation. New York, NY: Oxford Press. 
Leyfer OT, Folstein SE, Bacalman S, Davis NO, Dinh E, Morgan J, Tager-Flusberg H & 

Lainhart JE (2006) Comorbid psychiatric disorders in children with autism: Interview 
development and rates of disorders. J Autism Dev Disord 36(7): 849–861. 

Lord C, Rutter M, DiLavore PC & Risi S (2000) Autism Diagnostic Observation Schedule. 
Manual. Los Angeles, California: Western psychological services. 

Lord C, Rutter M & LeCouter A (1995) Autism Diagnostic Interview –revised. Third 
edition. Los Angeles, California: Western psychological services. 

Macdonald H, Rutter M, Howlin P, Rios P, LeCouter A, Evered C & Fostein S (1989) 
Recognition and expression of emotional cues by autistic and normal adults. J Child 
Psychol Psychiatry 30: 865–878.  



 62

Mancini C, Van Ameringen M, Bennett M, Patterson B & Watson C (2005) Emerging 
treatments for child and adolescent social phobia: A review. J Child Adolesc 
Psychopharmacol 15: 589–607. 

Mannuzza S, Fyer AJ, Liebowitz MR & Klein DF (1990) Delineating the boundaries of 
social phobia: Its relationship to panic disorder and agoraphobia. J Anx Disord 4(1): 
41–59. 

March JS, Parker JDA, Sullivan K, Stallings P & Conners CK (1997) The 
Multidimensional Anxiety Scales for Children (MASC): Factor structure, reliability, 
and validity. J Am Acad Child Adolesc Psychiatry 36: 554–565. 

Mattila ML, Jussila K, Kuusikko S, Kielinen M, Linna SL, Ebeling H, Bloigu R, Joskitt L, 
Pauls D & Moilanen I (2009) When does the Autism Spectrum Screening 
Questionnaire (ASSQ) predict autism spectrum disorders in primary school aged 
children? Eur Child Adolesc Psychiatry 18(8): 499–509. 

Mattila ML, Kielinen M, Jussila K, Linna SL, Bloigu R, Ebeling H & Moilanen I (2007) 
An epidemiological and diagnostic study of asperger syndrome according to four sets 
of diagnostic criteria. J Am Acad Child Adolesc Psychiatry 46(5): 636–646.  

Melfsen S & Florin I (1997) Die Social Anxiety Scale for Children –Revised. 
Deutschesprachige Version (SASC-R-D). Ein Fragebogen zur Erfassung sozialer 
Angst bei Kindern. Kindheit und Entwicklung 6: 224–229. 

Melfsen S, Florin I & Walter HJ (1999) Die deutsche Fassung des social phobia and 
anxiety inventory for children (SPAI-C-D): Psychometrische Eigenenschaften und 
Normierung. Diagnostica 45(2): 95–103. 

Melfsen S, Florin I & Warnke A (2001) Das Sozialphobie und –angsinventar für Kinder 
(SPAIK). Göttingen, Hogrefe. 

Melfsen S, Walitza S & Warnke A (2006) The extent of social anxiety in combination with 
mental disorders. Eur Child Adolesc Psychiatry 15(2): 111–117. 

Mitchell S, Brian J, Zwaigenbaum L, Roberts W, Szatmari P, Smith I & Bryson S (2006) 
Early language and communication development of infants later diagnosed with 
autism spectrum disorder. J Dev Behav Pediatr 27(2): 69–78. 

Montagne B, Kessels RP, De Haan EH & Perret DI (2007) The emotion recognition task: 
A paradigm to measure the perception of facial emotional expressions at different 
intensities. Percept Motor Skills 104: 589–598.  

Morris TL & Masia CL (1998) Psychometric evaluation of the social phobia and anxiety 
inventory for children: concurrent validity and normative data. J Clin Child Psychol 
27(4): 452–458. 

Muris P & Little M (2005) Domains of childhood teasing and psychopathological 
symptoms in Dutch adolescents. Psychol Rep 96(3): 707–708. 

Nelson EC, Grant JD, Bucholz KK, Glowinski A, Madden PAF, Reich W & Heath AC 
(2000) Social phobia in a population-based female adolescent twin sample: Co-
morbidity and associated suicide-related symptoms. Psychol Med 30(4): 797–804. 



63 

Otto MW, Pollack MH, Maki KM, Gould RA, Worthington JJ, Smoller JW & Rosenbaum 
JF (2001) Childhood history of anxiety disorders among adults with social phobia: 
Rates, correlates, and comparisons with patients with panic disorder. Depress Anxiety 
14: 209–213. 

Ozonoff S, Young GS, Steinfeld MB, Hill MM, Cook I, Hutman T, Macari S, ogers SJ & 
Sigman M (2009) How early do parent concers predict later autism diagnosis? J Dev 
Behav Pediatr 30(5): 367–375. 

Pelphrey KA, Sasson NJ, Reznick JS, Paul G, Goldman BD & Piven J (2002) Visual 
scanning of faces in autism. J Autism Dev Disord 32: 249–261. 

Peltola MJ, Leppänen JM, Vogel-Farley VK, Hietanen JK, Nelson CA (2009) Fearful 
faces but not fearful eyes alone delay attention disgagement in 7-month-old infant. 
Emotion 9(4): 560–565. 

Pine DS, Cohen P, Gurley D, Brook J & Ma Y (1998) The risk for early-adulthood anxiety 
and depressive disorders in adolescents with anxiety and depressive disorders. Arch 
Gen Psychiatry 55(1): 56–64. 

Piven J & Palmer P (1999) Psychiatric disorder and the broad autism phenotype: Evidence 
from a family study of multiple-indicence autism families. Am J Psychiatry 156: 557–
563. 

Reijntjes A, Dekovic M & Telch MJ (2007) Support for the predictive validity of the 
SASC-R: Linkages with reactions to an in vivo peer evaluation manipulation. J Anx 
Disord 21(7): 903–917. 

Reynolds CR & Kamphaus RW (1998). Behavior assessment system for children manual. 
American Guidance Service. 

Reynolds CR & Kamphaus RW (1992). Behavior assessment system for children manual. 
Circle Pines, MN, American Guidance Service. 

Romano E, Tremblay RE, Vitaro F, Zoccolillo M & Pagani L (2001) Prevalence of 
psychiatric diagnoses and the role of perceived impairment: Findings from an 
adolescent community sample. J Child Psychol Psychiatry 42(4): 451–461. 

Russell E & Sofronoff K (2005) Anxiety and social worries in children with Asperger 
syndrome. Aust N Z J Psychiatry 39(7): 633–638. 

Schniering CA & Rapee RM (2002) Development and validation of a measure of children's 
automatic thoughts: The children's automatic thoughts scale. Behav Res Ther 40(9): 
1091–1099. 

Siegler RS, DeLoache J & Eisenberg N (2006) How children develop. Second edition. 
New York, Worth. 

Sigman MD, Kasari C, Kwon JH & Yirmiya N (1992) Responses to the negative emotions 
of others by autistic, mentally retarded and normal children. Child Dev 63: 796–807. 

Simonoff E, Pickles A, Charman T, Chandler S, Loucas T & Baird G (2008) Psychiatric 
disorders in children with autism spectrum disorders: Prevalence, comorbidity, and 
associated factors in a population-derived sample. J Am Acad Child Adolesc 
Psychiatry 47(8): 921–929. 



 64

Silver M & Oakes P (2001) Evaluation of a new computer intervention to teach people 
with autism or Asperger syndrome to recognize and predict emotions in others. 
Autism 5: 299–316. 

Smari J, Petursdottir G & Porsteinsdottir V (2001) Social anxiety and depression in 
adolescents in relation to perceived competence and situational appraisal. J Adolesc 
24(2): 199–207. 

Smith LS, Dmochowski PA, Muir DW & Kisilevsky BS (2007) Estimated cardiac vagal 
tone predicts fetal responses to mother’s and stranger’s voices. Dev Psychobiol 49: 
543–547. 

Sofronoff K, Attwood T & Hinton S (2005) A randomised controlled trial of a CBT 
intervention for anxiety in children with Asperger syndrome. J Child Psychol 
Psychiatry 46(11): 1152–1160. 

Spence SH (1997) Structure of anxiety symptoms among children: A confirmatory factor-
analytic study. J Abnorm Psychol 106(2): 280–297.  

Storch EA, Eisenberg P, Roberti J & Barlas ME (2003) Further normative data and 
construct validity of the Social Anxiety Scale for Children - revised in a sample of 
Hispanic children. Hisp J Behav Sci 25: 410–422. 

Storch EA, Masia-Warner C, Dent HC, Roberti JW & Fisher PH (2004) Psychometric 
evaluation of the Social Anxiety Scale for Adolescents and the Social Phobia and 
Anxiety Inventory for Children: construct validity and normative data. J Anx Disord 
18(5): 665–679. 

Sukhodolsky DG, Scahill L, Gadow KD, Arnold LE, Aman MG, McDougle CJ, 
McCracken JT, Tierney E, Williams White S, Lecavalier L & Vitiello B (2008) 
Parent-rated anxiety symptoms in children with pervasive developmental disorders: 
Frequency and association with core autism symptoms and cognitive functioning. J 
Abnorm Child Psychol 36: 117–128. 

Tantam D (2000) Psychological disorder in adolescents and adults with Asperger 
syndrome. Autism 4(1): 47–62. 

Thompson L, Thompson M & Reid A (2010) Neurofeedback outcomes in clients with 
Asperger’s syndrome. Appl Psychophysiol Biofeedback 35: 63–81. 

Tonks J, Williams WH, Frampton I, Yates P & Slater A (2007) Assessing emotion 
recognition in 9–15-years olds: Preliminary analysis of abilities in reading emotion 
from faces, voices and eyes. Brain Injury 21: 623–629. 

Towbin KE, Pradella A, Gorrindo T, Pine D & Leibenluft E (2005) Autism spectrum traits 
in children with mood and anxiety disorders. J Child Adolesc Psychopharmacol 15(3): 
452–464. 

Zwaigenbaum L, Bryson S, Rogers T, Roberts W, Brian J & Szatmari P (2005) Behavioral 
manifestations of autism in the first year of life. Int J Dev Neurosci 23(2–3): 143–152. 

Watson D & Friend R (1969) Measurement of social-evaluative anxiety. J Consult Clin 
Psychol 33: 448–457. 

Wechsler D (1991) Wechsler Intelligence Scale for Children, 3rd edition (WISC-III). New 
York, Psychological Corporation. 



65 

Weiss LA & Arking DE (2009) The Gene Discovery Project of John Hopkins, the Autism 
Consortium. A genomwide linkage and association scan reveals novel loci for autism. 
Nature 461(7265): 802–808. 

Weissman MM, Bland RC, Canino GJ, Greenwald S, Lee CK, Newman SC, Rubio-Stipec 
C & Wicramaratne PJ (1996) The cross-national epidemiology of social phobia: A 
preliminary report. Int Clin Psychopharmacol 11(3): 9–14. 

Wells JE, Browne MA, Scott KM, McGee MA, Baxter J, Kokaua J & New Zealand 
Mental Health Survey Research Team (2006) Prevalence, interference with life and 
severity of 12 months DSM-IV disorders in Te Rau Hinengaro: the New Zealand 
Mental Health Survey. Aust N Z J Psychiatry 40(10): 845–854. 

White SW, Ollendick T, Scahill L, Oswald D & Albano AM (2009a) Preliminary efficacy 
of a cognitive-behavioral treatment program for anxious youth with autism spectrum 
disorders. J Autism Dev Disord 2009 Jun 30. [Epub ahead of print]. 

White SW, Oswald D, Ollendick T & Scahill L (2009b) Anxiety in children and 
adolescents with autism spectrum disorders. Clin Psychol Rev 29(3): 216–229.  

Williamson S, Craig J & Slinger R (2008) Exploring the relationship between measures of 
self-esteem and psychological adjustment among adolescents with Asperger syndrome. 
Autism 12(4): 391–402. 

Wittchen HU & Beloch E (1996) The impact of social phobia on quality of life. Int Clin 
Psychopharmacol 11(3): 15–23. 

Wittchen HU, Stein MB & Kessler RC (1999) Social fears and social phobia in a 
community of adolescents and young adults: Prevalence, risk factors and comorbidity. 
Psychol Med 29: 309–323. 

Wood JJ, Drahota A, Sze K, Van Dyke M, Decker K, Fujii C, Bahng C, Renno P, Hwang 
WC & Spiker M (2009) Brief report: Effects of cognitive behavioral therapy on 
parent-reported autism symptoms in school-age children with high-functioning autism. 
J Autism Dev Disord 39(11): 1608–1612. 

World Health Organisation (1993) International Classification of Mental and Behavioural 
Disorders (ICD-10). Geneva, Diagnostic Criteria for Research. 

Wright B, Clarke N, Jordan J, Young AW, Clarke P, Miles J, Nation K, Clarke L & 
Williams C (2008) Emotion recognition in faces and the use of visual context in 
young people with high-functioning autism spectrum disorders. Autism 12(6): 607–
627. 

  



 66

 



67 

Original Publications 

I  Kuusikko S, Pollock-Wurman R, Ebeling H, Hurtig T, Joskitt L, Mattila M-L, Jussila 
K & Moilanen I (2009) Psychometric evaluation of Social Phobia and Anxiety 
Inventory for Children (SPAI-C) and Social Anxiety Scale for Children –Revised 
(SASC-R). Eur Child Adolesc Psychiatry 18(2): 116–124. 

II  Kuusikko S, Pollock-Wurman R, Jussila K, Carter AS, Mattila ML, Ebeling H, Pauls 
DL & Moilanen I (2008) Social anxiety in high-functioning children and adolescents 
with autism and Asperger syndrome. J Autism Dev Disord 38(9): 1697–709. 

III  Hurtig T, Kuusikko S, Mattila M-L, Haapsamo H, Ebeling H, Jussila K, Joskitt L, 
Pauls D & Moilanen I (2009) Multi-informant reports of psychiatric symptoms among 
high-functioning adolescents with autism spectrum disorders. Autism 13(6): 583–598. 

IV  Kuusikko S, Haapsamo H, Jansson-Verkasalo E, Hurtig T, Mattila M-L, Ebeling H, 
Jussila K, Bölte S & Moilanen I (2009) Emotion recognition in children and 
adolescents with autism spectrum disorders. J Autism Dev Disord 39(6): 938–945. 

Reprinted with permission from Springer Science and Business Media (I, II and 

IV) and SAGE Publications Ltd (III). 

Original publications are not included in the electronic version of the dissertation. 
  



 68

 



A C T A  U N I V E R S I T A T I S  O U L U E N S I S

Book orders:
Granum: Virtual book store
http://granum.uta.fi/granum/

S E R I E S  D  M E D I C A

1071. Abass, Khaled M. (2010) Metabolism and interactions of pesticides in human and
animal in vitro hepatic models

1072. Luukkonen, Anu-Helmi (2010) Bullying behaviour in relation to psychiatric
disorders, suicidality and criminal offences : a study of under-age adolescent
inpatients in Northern Finland

1073. Ahola, Riikka (2010) Measurement of bone exercise : osteogenic features of
loading

1074. Krüger, Johanna (2010) Molecular genetics of early-onset Alzheimer's disease and
frontotemporal lobar degeneration

1075. Kinnunen, Urpo (2010) Blood culture findings during neutropenia in adult
patients with acute myeloid leukaemia : the influence of the phase of the disease,
chemotherapy and the blood culture systems

1076. Saarela, Ville (2010) Stereometric parameters of the Heidelberg Retina
Tomograph in the follow-up of glaucoma

1077. Reponen, Jarmo (2010) Teleradiology—changing radiological service processes
from local to regional, international and mobile environment

1078. Leskinen, Kaja (2010) Fissure sealants in caries prevention : a practice-based
study using survival analysis

1079. Hietasalo, Pauliina (2010) Behavioral and economic aspects of caries control

1080. Jääskeläinen, Minna (2010) Apoptosis-regulating factors in developing and adult
ovaries

1081. Alahuhta, Maija (2010) Tyypin 2 diabeteksen riskiryhmään kuuluvien työikäisten
henkilöiden painonhallinnan ja elintapamuutoksen tunnuspiirteitä

1082. Hurskainen, Merja (2010) The roles of collagens XV and XVIII in vessel
formation, the function of recombinant human full-length type XV collagen and
the roles of collagen XV and laminin α4 in peripheral nerve development and
function

1083. Rasi, Karolina (2010) Collagen XV as a matrix organizer : its function in the heart
and its role together with laminin α4 in peripheral nerves

1084. Korkiakangas, Eveliina (2010) Aikuisten liikuntamotivaatioon vaikuttavat tekijät

1085. Mäkelä, Kari Antero (2010) The roles of orexins on sleep/wakefulness, energy
homeostasis and intestinal secretion



A
B
C
D
E
F
G

UNIVERS ITY OF OULU  P.O.B . 7500   F I -90014  UNIVERS ITY OF OULU F INLAND

A C T A  U N I V E R S I T A T I S  O U L U E N S I S

S E R I E S  E D I T O R S

SCIENTIAE RERUM NATURALIUM

HUMANIORA

TECHNICA

MEDICA

SCIENTIAE RERUM SOCIALIUM

SCRIPTA ACADEMICA

OECONOMICA

EDITOR IN CHIEF

PUBLICATIONS EDITOR

Professor Mikko Siponen

University Lecturer Elise Kärkkäinen

Professor Hannu Heusala

Professor Olli Vuolteenaho

Senior Researcher Eila Estola

Information officer Tiina Pistokoski

University Lecturer Seppo Eriksson

Professor Olli Vuolteenaho

Publications Editor Kirsti Nurkkala

ISBN 978-951-42-9333-7 (Paperback)
ISBN 978-951-42-9334-4 (PDF)
ISSN 0355-3221 (Print)
ISSN 1796-2234 (Online)

U N I V E R S I TAT I S  O U L U E N S I S

MEDICA

ACTA
D

D
 1086

AC
TA

Sanna K
uusikko-G

auffin

OULU 2011

D 1086

Sanna Kuusikko-Gauffin

SOCIAL ANXIETY AND 
EMOTION RECOGNITION
IN AUTISM SPECTRUM 
DISORDERS

UNIVERSITY OF OULU,
FACULTY OF MEDICINE,
INSTITUTE OF CLINICAL MEDICINE,
DEPARTMENT OF CHILD PSYCHIATRY;
OULU UNIVERSITY HOSPITAL


	Abstract
	Tiivistelmä
	Acknowledgements
	Abbreviations
	List of Original Publications
	Contents
	1 Introduction
	2 Review of Literature
	2.1 Social Anxiety Disorder
	2.2 High-functioning Autism and Asperger Syndrome
	2.3 Social Anxiety in High-functioning Children with AutismSpectrum Disorders
	2.4 Facial Emotion Recognition in Autism and Asperger Syndrome

	3 Aims of the Study
	4 Method
	4.1 Procedure
	4.1.1 HFA/AS Sample
	4.1.2 Control Sample

	4.2 Participants
	4.2.1 HFA/AS Participants
	4.2.2 Community Participants
	4.3 Missing Data
	4.4 Measures
	4.4.1 The Autism Diagnostic Interview –Revised
	4.4.2 The Autism Diagnostic Observation Schedule
	4.4.3 The Autism Spectrum Screening Questionnaire
	4.4.4 The Schedule for Affective Disorders and Schizophrenia forSchool Aged Children –Present and Lifetime Version
	4.4.5 Social Phobia and Anxiety Inventory for Children
	4.4.6 The Social Anxiety Scale for Children –Revised
	4.4.7 The Achenbach System of Empirically Based Assessment
	4.4.8 Revised Measures: Exclusion of ASD Symptom Items
	4.4.9 The Frankfurt Test and Training of Facial Affect Recognition
	4.4.10 Statistical Methods


	5 Results
	5.1 Psychometric Properties of SPAI-C and SASC-R (Study I)
	5.2 Social Anxiety Symptoms in HFA/AS (Study II)
	5.2.1 Original SPAI-C and SASC-R Scales
	5.2.2 Multivariate Analyses of the R-SPAI-C and R-SASC-R Scales
	5.2.3 Analyses of the Revised R-CBCL
	5.2.4 Association between Revised Self- and Parent-report Scales

	5.3 Internalizing and Social Anxiety Symptoms in Adolescents(Study III)
	5.3.1 Original YSR, CBCL, and TRF Scales
	5.3.2 Social Anxiety Symptoms

	5.4 Facial Emotion Recognition Task (Study IV)
	5.4.1 Gender Differences
	5.4.2 Analyses of Age and Diagnostic Status
	5.4.3 Diagnostic Groups and Discrimination of Blended Emotions onthe FEFA


	6 Discussion
	6.1 Limitations
	6.2 Conclusion

	References
	Original Publications



