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Abstract 

Epilepsy and autism spectrum disorder tend to co-occur in the population with intellectual disability. 
However, in the autistic population without intellectual disability, the prevalence of epilepsy is also 
much greater than in the general population. The special health needs in children having autism 
spectrum disorder without intellectual disability, namely those with high-functioning autism spectrum 
disorder have become recognized in recent years, yet comorbid neuropsychiatric symptoms such as 
anxiety, attention-defi cit/hyperactivity disorder, and epilepsy still sometimes remain undiagnosed and 
untreated. Heightened awareness of such comorbidities will help these children to access appropriate 
treatment. Whether the epilepsy associated with high-functioning autism spectrum disorder is the same 
or different from that associated with intellectual disability, and whether the autistic profi le associated 
with epilepsy in high-functioning autism spectrum disorder is the same or different from that without 
epilepsy, should be answered by future studies. 
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INTRODUCTION

Evidence from a community-based study1 and 
numerous clinical reports indicate that a high 
proportion of individuals with autism spectrum 
disorder (ASD) suffer from one or more comorbid 
neuropsychiatric disorders. An association 
between epilepsy and ASD is well recognized, 
and comorbidity tends to be accompanied by 
intellectual disability. According to a meta-
analysis of 23 studies2, the pooled prevalence rates 
of epilepsy are 21.4% for individuals with ASD 
(defi ned as autism and/or pervasive developmental 
disorder) and intellectual disability, and 8% for 
those without intellectual disability, both of which 
are notably higher than the rate of 0.5% for the 
general population. In addition, sex seems to be 
another factor infl uencing the prevalence rate of 
epilepsy in the autistic population; epilepsy is 
more prevalent in autistic females than in autistic 
males, suggesting a close association between 
epilepsy and a female-predominant subgroup 
with ASD.2 
 Recently, heightened awareness of milder 
autistic conditions without intellectual disability 
has led to a higher overall prevalence rate of ASD 
of 2.6%3, and has highlighted the clinical needs of 
children with ASD who have been undiagnosed 
until school age. In fact, a recent U.S. study found 
that most children with ASD were fi rst identifi ed 
as having ASD after age 5.4 Further, it is reported 

that being older at fi rst diagnosis of ASD is one of 
associated factors to reduce quality of life (QOL) 
for adults with high-functioning ASD, together 
with having a comorbid psychiatric disorder and 
being female by a nationwide survey conducted 
in Japan.5 Taken together, it is clear that the 
early identifi cation and treatment of ameliorable 
comorbid neuropsychiatric disorders such as 
depression and epilepsy is important to improving 
the QOL for autistic individuals with or without 
accompanying intellectual disability.

PREVALENCE OF EPILEPSY IN AUTISM 
SPECTRUM DISORDER WITHOUT 
INTELLECTUAL DISABILITY

Previous studies have reported a relatively lower 
prevalence of epilepsy in high-functioning 
ASD compared to that in ASD with intellectual 
disability, but the prevalence is still greater than 
that found in the general population. A large cohort 
study in the U.K. identifi ed epilepsy in 8.7% (2/23) 
of children with Asperger syndrome compared to 
16.7% (5/30) of children with childhood autism.6 
A large population-based survey in Finland found 
epilepsy, defi ned according to the International 
League Against Epilepsy (ILAE), in 18.2% 
(34/187) of children with autistic disorder and 
12.1% (11/91) of those with IQ >70.7 However, 
no fi rm statistical conclusion can be drawn about 
the type of epilepsy from these data. A clinical 
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study of 100 boys with Asperger syndrome made 
a conservative comorbidy estimate of epilepsy 
in 4 patients.8 Another clinical study comparing 
26 patients with Asperger syndrome and 16 
patients with high-functioning autism found 
no signifi cant differences between the groups 
in electroencephalogram abnormalities (8.7% 
vs 13.3%), epilepsy (7.7% vs 6.3%) or clinical 
variables.9

 Recently, we conducted a small-scale study 
in the west of Tokyo to determine the comorbid 
neuropsychiatric disorders associated with 
high-functioning ASD (HFASD).10 The target 
population was primary school children aged 
6-12 years in mainstream classes (n=1,374), 
of which 775 participants were screened using 
teacher-report autism questionnaires. Following 
semi-structured diagnostic interviews with all 
screen-positives and randomly selected screen 
negatives, 7 children were identifi ed as having 
defi nite ASD and 3 as having broader ASD. None 
had intellectual disability. One or more diagnoses 
according to the Text revision of the Diagnostic 
and Statistical Manual of Mental Disorders, the 
fourth edition (DSM-IV-TR) was found in 72% 
of children with defi nite HFASD and 100% of 
children with broader ASD, fi ndings consistent 
with those of the UK study.1 The distribution 
pattern of comorbid disorders is also similar; 
anxiety or phobic disorders and oppositional 
or conduct disorders being the most common, 
with a prevalence of up to 40%. Most of these 
children were undiagnosed and had received no 
professional health interventions in terms of these 
comorbid disorders. Epilepsy was found in one 
boy in the HFASD sample (1/7, 14.3%). He was 
diagnosed as having complex partial seizure upon 
his fi rst seizure at age 4 and has been treated using 
valproic acid. He is currently seizure free but has 
attention problems. In addition, two girls in our 
sample (one with Asperger syndrome, one with 
broader ASD) had repeated generalized seizures 
over the last 1-3 years, although they were not 
diagnosed with epilepsy. Since some individuals 
with ASD are still at a risk of developing 
epilepsy after puberty, the rate of 14.3% should 
not be overestimated. Our sample was small, 
however, the results emphasize that there does 
seem to be a high rate of children who develop 
epilepsy in autistic population without intellectual 
disability. 
 Many issues regarding the association between 
epilepsy and HFASD remain unanswered. 
Pediatric neurologists may want to know whether 
the epilepsy associated with HFASD is the same 

as that associated with ASD plus intellectual 
disability; or from another viewpoint, child 
psychiatrists may want to know how the autistic 
profi le associated with epilepsy in HFASD is 
different from that without epilepsy.

CONCUSIONS

Recently, the special health needs of children with 
HFASD have been recognized. The prevalence of 
epilepsy is much higher in children with HFASD 
than it is in the general population. Children with 
HFASD are likely to have additional psychiatric 
symptoms such as anxiety and attention-
defi cit/hyperactivity disorder, but such health 
problems are often undiagnosed and untreated. 
Comprehensive neuropsychiatric evaluations of 
children with HFASD or children with epilepsy 
will lead to early identifi cation of treatable 
health problems and the provision of appropriate 
treatment. Some behavioral problems in ASD can 
be improved with antiepileptic drugs.
 Given that there are approximately 2-3% of 
children having ASD, and 10% of children with 
subthreshold autistic traits11, an approach using 
quantitatively measured autistic traits may be 
also helpful to explore the association between 
epilepsy and autism. 

ACKNOWLEDGEMENTS

This work was supported by grants [H19-
KOKORO-006 and H20-KOKORO-004] from 
the Japanese Ministry of Health, Labor, and 
Welfare. 

REFERENCES
 1. Simonoff E, Pickles A, Charman T, et al. Psychiatric 

disorders in children with autism spectrum disorders: 
prevalence, comorbidity, and associated factors in a 
population-derived sample. J Am Acad Child Adolesc 
Psychiatry 2008; 47:921-9.

 2. Amiet C, Gourfi nkel-An I, Bouzamondo A, et al. 
Epilepsy in autism is associated with intellectual 
disability and gender: Evidence from a meta-analysis. 
Biol Psychiatry 2008; 64:577-82.

 3. Kim YS, Leventhal BL, Koh YJ, et al. Prevalence 
of autism spectrum disorders in a total population 
sample. Am J Psychiatry 2011; 168:904-12

 4. Pringle BA, Colpe LJ, Blumberg SJ, Avila RM, Kogan 
MD. Diagnostic History and Treatment of School-
Aged Children with Autism Spectrum Disorder and 
Special Health Care Needs. NCHS data brief, no 97. 
Hyattsville, MD: National Center for Health Statistics. 
2012.

 5. Kamio Y, Inada N, Koyama T. A nationwide survey 
on quality of life and associated factors of adults 
with high-functioning autism spectrum disorders. 

  Autism 2013; 17:16-27.



45

 6. Williams E, Thomas K, Sidebotham H, Emond A. 
Prevalence and characteristics of autistic spectrum 
disorders in the ALSPAC cohort. Dev Med Child 
Neurol 2008; 50:672-7.

 7. Kielinen M, Rantala H, Timonen E, Linna S-L, 
Moilanen I. Associated medical disorders and 
disabilities in children with autistic disorder. Autism 
2004; 8:49-60.

 8. Cederlund M, Gillberg C. One hundred males with 
Asperger syndrome: a clinical study of background 
and associated factors. Dev Med Child Neurol 2004; 
46:652-60.

 9. Kurita H. A comparative study of Asperger syndrome 
with high-functioning atypical autism. Psychiatr Clin 
Neurosci 1997; 51:67-70.

 10. Kamio Y, Inokuchi E, Moriwaki A, et al. Prevalence 
of developmental disorders and the associated factors 
in general child population. In: KAMIO Y, ed. Annual 
report of research supported by health and labour 
sciences research grants [in Japanese], National Center 
of Neurology and Psychiatry, Tokyo, 2011Kamio Y, 
Inada N, Moriwaki A, et al. Quantitative autistic traits 
ascertained in a national survey of 22,529 Japanese 
schoolchildren. Acta Psychiatrica Scandinavica, DOI 
10.1111/acps.12034



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


