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Abstract 

Autism spectrum disorders are a group of neurodevelopmental disorders that are characterized by impaired social interaction and 
communication skills, and are often accompanied by other behavioral symptoms such as repetitive or stereotyped behavior and abnormal 
sensory processing. Individual symptoms and cognitive functioning vary across the autism spectrum disorders. 

Little is known about the associated psychiatric disorders that may contribute to impairment. We identify the rates and type of psychiatric 
comorbidity associated with ASDs and explore the associations with variables identified as risk factors for child psychiatric disorders. 
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Introduction 

Autism Spectrum Disorder (ASD) is a neurodevelopmental condition 

characterized by social communication difficulties and restricted and 

repetitive behaviours among strengths in varied domains. ASD is 

highly prevalent but there is considerable heterogeneity in its 

aetiology, clinical presentation and underlying brain connectivity. 

Consequently, a variety of behavioural and psychosocial treatments 

are sought by families. However, there is little consensus on which 

treatments are most effective Thus, a diagnosis of ASD is associated 

with substantial costs to the individual, the family and the community 

ASD is a lifelong condition with a median age of diagnosis >4 years, 

although most current intervention strategies target children <6 years 

to promote early behavioural change. Individuals with ASD and their 

families face significant challenges during developmental transitions. 

School-age children in particular often remain unengaged in social 

settings, reducing opportunities for socio-communicative 

development. This has led to investigations of alternate and creative 

means of expression such as music that might improve social 

communication, increasing prospects for meaningful relationships. 

Furthermore, cross-culturally applicable music-based interventions 

hold potential for scalability at home, school and global community 

settings. 

Previous randomized controlled trials (RCTs) of music interventions 

for ASD have reported positive effects of music on emotional 

engagement, social interaction, and communication and parent–child 

relationships, suggesting that musical activities in a therapeutic 

context can promote measurable behavioural changes in children with 

ASD. Strengths in music processing have been noted since the first 

description of ASD and many studies have reported intact or enhanced 

musical skills such as absolute pitch, enhanced melodic memory and 

contour-processing in children with ASD. Greater brain responses to 

song versus speech in fronto-temporal brain regionsand intact 

emotional responsiveness to music have also been demonstrated 

Supporting anecdotal reports from parents and caregivers have 

described the profound effects music has had on children with ASD. 

Behavioural outcomes 

Primary behavioural outcomes included a social communication battery 

consisting of the CCC-2 to measure pragmatic communication, SRS-II to 

measure symptom severity and PPVT-4 to measure receptive vocabulary. 

Secondary outcomes were FQoL and the maladaptive behaviours 

subdomain of the VABS. Outcomes were selected to provide both direct 

and parent-reported evaluations of treatment-related change using 

measures that have good psychometric properties, limited practice effects 

and applicability to a wide range of individuals and were collected at 

baseline and post-intervention for n = 50 participants 

Statistical analysis 

Behavioural outcomes were analysed by fitting linear mixed-effects 

models (LMEMs) with restriction maximum-likelihood estimation to cope 

with missing data, inhomogeneity of dependent-variable-variance across 

factor levels and unequal group size. LMEMs with treatment group (MT, 

NM), timepoint (baseline, post-intervention) and their interaction as well 

as participant intercept as random effect were estimated for all primary 

and secondary behavioural outcomes. Prior to analysis, data were checked 

for normality. A group×timepoint interaction indicating a change in MT 

vs. NM post-intervention at P < .016 (Bonferroni-corrected from alpha- 

level of P = .05 to account for three primary behavioural outcomes) was 

considered significant. Clinical significance was limited to changes from 

baseline to post-intervention within MT or significant difference between 

MT and NM post-intervention as confirmed by post hoc Tukey tests at 

alpha-level of P = .05. An intention-to-treat analysis was carried out, 

whereby missing data from any drop-out participants was replaced with 

data at baseline. Both unstandardized (beta-coefficients and mean 

difference) scoresand standardized effect sizes (standardized mean 

difference, Cohen’s d) are reported since standardized effect sizes are 

often influenced by study design and complexity of models used. 

Discussion 

Evidence-based behavioural and psychosocial interventions for school-age 

children have received limited attention. Neuroscience-informed support 

for such interventions offers the opportunity to integrate brain 

development with behavioural approaches, allowing development of 

individualized treatment paradigms. 
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Conclusion 

ASDs are a group of disorders characterized by impairments in three 

domains, namely communication, reciprocal social interaction and 

behaviors that are restricted and repetitive in nature. Physicians play a 

crucial role in the early identification of children with these disorders 

since they are the first point of contact and the starting point for 

referral to appropriate centers for further evaluation and management. 

These disorders are increasing in prevalence, so that physicians are 

more likely to encounter them during their practice. Therefore, 

physicians need to be aware of the variable presentation of these 

disorders in order to identify affected children early and refer them 

appropriately to specialized centers for evaluation, counseling and 

intervention. Furthermore, physicians need to feel comfortable in 

dealing with public concerns regarding controversial issues about the 

etiology and management of these disorders. 

References 

1. Klin A. Asperger syndrome: an update. Rev Bras Psiquiatr. 

2003;25:103–9. 

2. American Psychiatric Association. Diagnostic and Statistical 

Manual of Mental Disorders. 4th ed. Arlington, VA: American 

Psychiatric Publishing, Inc; 2000. pp. 69–84. 

3. World Health Organization. International Statistical 

Classification of Diseases and Related Health Problems, 10th 

Revision. World Health Organization; 2007 Available from: [last 

cited on 2009 Mar 19] 

4. Mattila ML, Kielinen M, Jussila K, Linna SL, Bloigu R, et al. An 

epidemiological and diagnostic study of Asperger syndrome 

according to four sets of diagnostic criteria. J Am Acad Child 

Adolesc Psychiatry. 2007;46:636–46. 

5. McAlonan GM, Suckling J, Wong N, Cheung V, Lienenkaemper 

N, Cheung C, et al. Distinct patterns of grey matter abnormality 

in high-functioning autism and Asperger’s syndrome. J Child 

Psychol Psychiatry. 2008;49:1287–95. 

6. 

Fombonne E, Zakarian R, Bennett A, Meng L, McLean-Heywood D. 

Pervasive developmental disorders in Montreal, Quebec, Canada: 

prevalence and links with immunizations. Pediatrics. 2006;118:e139– 

50. 

7. Chakrabarti S, Fombonne E. Pervasive developmental disorders in 

preschool children. JAMA. 2001;285:3093–3099. 

8. Chakrabarti S, Fombonne E. Pervasive developmental disorders in 

preschool children: confirmation of high prevalence. Am J 

Psychiatry. 2005;162:1133–41. 

9. Centers for Disease Control and Prevention. Mental health in the 

United States: parental report of diagnosed autism in children aged 4- 

17 years, United States, 2003-2004. 

10. MMWR Morb Mortal Wkly Rep. 2006;55:481–6. Available from: 
11. Bertrand J, Mars A, Boyle C, Bove F, Yeargin-Allsop M, 

DeCoufle P. Prevalence of autism in a United States population: the 

Brick Township, New Jersey, investigation. Pediatr. 2001;108:1155– 

61. 

11.  Yeargin-Allsopp M, Rice C, Karapurkar T, Doernberg N, Boyle C, 

Murphy C. Prevalence of autism in a US metropolitan area. JAMA. 

2003;289:49–55. 

12. Shattuck PT. The contribution of diagnostic substitution to the 

growing administrative prevalence of autism in US special education 

data. Pediatr. 2006;117:1028–37. 

13. Bailey A, Le Couteur A, Gottesman, Bolton P, Simonoff E, Yuzda E, 

et al. Autism as a strongly genetic disorder: evidence from a British 

twin study. Psychol Med. 1995;25:63–77. 

14. Marco EJ, Skuse DH. Autism-lessons from the X chromosome. Soc 

Cogn Affect Neurosci. 2006;1:183–93. 

15.  Kothur K, Ray M, Malhi P. Correlation of autism with temporal 

tubers in tuberous sclerosis complex. Neurol India. 2008;56:74–76. 

J Neuroscience and Neurological Surgery 

http://www.auctoresonline.org/
https://www.sciencedirect.com/science/article/abs/pii/S0890856709617238
https://www.sciencedirect.com/science/article/abs/pii/S0890856709617238
https://www.sciencedirect.com/science/article/abs/pii/S0890856709617238
https://www.sciencedirect.com/science/article/abs/pii/S0890856709617238
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1469-7610.2008.01933.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1469-7610.2008.01933.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1469-7610.2008.01933.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1469-7610.2008.01933.x
http://pediatrics.aappublications.org/content/118/1/e139.short
http://pediatrics.aappublications.org/content/118/1/e139.short
http://pediatrics.aappublications.org/content/118/1/e139.short
http://pediatrics.aappublications.org/content/118/1/e139.short
http://pediatrics.aappublications.org/content/118/1/e139.short
https://jamanetwork.com/journals/jama/fullarticle/193955
https://jamanetwork.com/journals/jama/fullarticle/193955
http://pediatrics.aappublications.org/content/118/1/e139.short
http://pediatrics.aappublications.org/content/118/1/e139.short
http://pediatrics.aappublications.org/content/118/1/e139.short
http://pediatrics.aappublications.org/content/108/5/1155.short
http://pediatrics.aappublications.org/content/108/5/1155.short
http://pediatrics.aappublications.org/content/108/5/1155.short
http://pediatrics.aappublications.org/content/108/5/1155.short
http://pediatrics.aappublications.org/content/108/5/1155.short
https://jamanetwork.com/journals/jama/fullarticle/195703
https://jamanetwork.com/journals/jama/fullarticle/195703
https://jamanetwork.com/journals/jama/fullarticle/195703
https://www.cambridge.org/core/journals/psychological-medicine/article/autism-as-a-strongly-genetic-disorder-evidence-from-a-british-twin-study/EB0E4E3F5379D32A4B1F6E3A26FA2ABB
https://www.cambridge.org/core/journals/psychological-medicine/article/autism-as-a-strongly-genetic-disorder-evidence-from-a-british-twin-study/EB0E4E3F5379D32A4B1F6E3A26FA2ABB
https://www.cambridge.org/core/journals/psychological-medicine/article/autism-as-a-strongly-genetic-disorder-evidence-from-a-british-twin-study/EB0E4E3F5379D32A4B1F6E3A26FA2ABB
http://www.neurologyindia.com/article.asp?issn=0028-3886%3Byear%3D2008%3Bvolume%3D56%3Bissue%3D1%3Bspage%3D74%3Bepage%3D76%3Baulast%3DKothur
http://www.neurologyindia.com/article.asp?issn=0028-3886%3Byear%3D2008%3Bvolume%3D56%3Bissue%3D1%3Bspage%3D74%3Bepage%3D76%3Baulast%3DKothur

