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Definitions and Characteristic Features

Developmental Dyslexia
Pervasive difficulty reading despite intact intelligence, absence of gross 

neurological deficits or visual/auditory problems despite adequate 
schooling (DSM-V)

Important Characteristics:
• Significantly reduced reading 

fluency/accuracy
• Poor spelling
• Occurs in all known languages
• High heterogeneity in the types of reading 

difficulties
• High co-morbidity with ADHD and other 

learning difficulties 
• Less reading experience 
• Strong genetic link

• Deficits can be ascribed to multiple stages 
of information processing

Presenter
Presentation Notes
Dyslexia is a neurodevelopmental disorder characterised by isolated difficulties with decoding and fluently pronouncing written language. This occurs despite a child being given every opportunity to learn to read and the absence of any other difficulties that could explain reading impairments. One significant point to be made is that although Dyslexia relates to dysfunctional reading, there is high rates of comorbidity with ADHD and even in samples of children without a formal comorbid diagnosis, the rates of ADHD symptoms are greater than typically developing peers. So looking at this overlap between reading and attention is important to understand this relationship and guide treatments that could potentially help cohorts of children with ADHD and reading difficulties. 
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Perceptual Decision Making Paradigms
Electrophysiological Markers of Attention

Presenter
Presentation Notes
For my wider thesis I have been looking at different measures of attention in DD. CLICK - Today I am just focusing on results for the clinical measures of attention to explain how attention manifests behaviourally. 
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ADHD and Attention Orienting

Presenter
Presentation Notes
In an ADHD cohort of children on this task, dysfunctional attention manifests behaviorally in less pronounced reaction time asymmetries to targets across hemifields whereas controls were faster for targets presented in the left hemifield compared with the right (pseudoneglect). At the neural level, the absence of pseudoneglect in the ADHD cohort was linked to abnormal orienting of attention towards contralateral targets as indexed by the N2 (driven parietally). There is evidence that children with Dyslexia also show an absence of this pseudoneglect (and in fact show a right over-distractibility) and so to determine whether the same underlying markers are also seen this same paradigm was used in a dyslexic cohort. 
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Project Design

Case-control Study Using a Matched Participants Design

Presenter
Presentation Notes
One significant difficulty in the field of dyslexia research is that reading is a dynamic process that results in refinements not only in linguistic skills but also other supplementary sensory and cognitive processes. As a result, differences between children with DD and their same-age counterparts can be the result of the dyslexia or can just as likely be attributed to the fact that typical readers have far greater reading experience and thus have had much more opportunity to refine their attentional abilities.To address this, the research employed a case control design using two control groups, one matched to the Dyslexic group based on the traditional method of age and the other matched in terms of reading ability. The idea here is that if attentional deficits are found between the Dyslexic and RM group, despite controlling for reading ability, then this factor is more likely to be unique to DD. 
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Control Group
n = 36

Recruitment

• Right handed (required for EEG 
studies)

• Normal or corrected to normal 
vision/motor capacity

• Native English speakers/readers 
• Consistent school attendance
• No diagnosed comorbidities 
• Not taking medication
• No previous head injuries 
• IQ > 70

Inclusion Criteria

DD Group
n = 32

RM
n = 15

AM
n = 21

Chronological 
Age (± 6mo)

Reading Age 
(WIAT-II Word 

Reading)

Presenter
Presentation Notes
Given we were specifically interested in looking at attention in what was considered a very ‘pure’ sample of children with DD, I used strict inclusion criteria for my DD sample. We hen matched two control groups, one based on chronological age and the other matched on single word reading ability as measured by the WIAT-II. 
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Results in the Dyslexic Cohort

Presenter
Presentation Notes
In this group, we didn’t see any evidence of asymmetry differences for behavioural measures (RT) but the dyslexic group was slower overall. Differently to the ADHD cohort, this wasn’t related to differences in attention orienting but instead it was related to how they accumulated evidence about the visual material. The rate at which they did this was significantly slower and then the threshold at which they then made this decision was attenuated compared to both groups of controls (disorder-specific). 
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Individual Differences

Presenter
Presentation Notes
Investigating the differences between individuals based on the different types of reading difficulties that they presented with revealed that dysfunctional evidence accumulation was particularly pronounced in those with poorer lexical abilities. This is particularly interesting because a significant area of overlap in many cohorts of children with is evidence of deficits in lexical decision making and this is an area of weakness reported even in ADHD-only samples. 
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Summary and Implications

 Attention dysfunction in ADHD = inefficient attention 
orienting

 Attention dysfunction in Dyslexia = inefficient evidence 
accumulation *Specific to Lexical Dyslexics

 Neural Noise Hypothesis? 

Presenter
Presentation Notes
Although children with Dyslexia and ADHD present with attentional dysfunction, the neural mechanism driving this in ADHD is inefficient orienting of attention towards targets whereas in Dyslexia it relates to how information is integrated in later stages of decision-making. And this was specific to Lexical Dyslexics. In Lexical Dyslexic children this might be linked to increased neural noise – random neural firing that impacts on the efficiency of coordination of neural networks to synthesise information and make an accurate and timely decision. How this might be linked to the lexical difficulties also experienced in children with ADHD or symptoms of both disorders needs to be further investigated. 
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