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English Summary 

 

Dyslexia is a specific learning disorder characterized by difficulties with reading and/or 

spelling at the word level. The prevalence of dyslexia is higher among children of a parent 

with dyslexia, they have a familial risk. Dyslexia has a heterogeneous nature, as it has a 

multifactorial origin consisting of both genetic and environmental factors. Moreover, the 

severity of dyslexia varies from person to person, and the way it manifests itself depends 

among other factors on the orthographic characteristics of a language. It is best to think of 

dyslexia as part of a continuum of reading abilities, as there is no natural cut-off point 

between readers with and without dyslexia. In this thesis it has been attempted to investigate 

what characterizes, predicts and explains reading differences between advanced readers with 

and without (a familial risk of) dyslexia. Below the main findings regarding each of these three 

aspects are summarized. 

 

Characterizing the Reading (Related) Skills of Advanced Readers with (a 

Familial Risk of) Dyslexia 

Chapter 2 provided an overview of the characteristics of dyslexia and a familial risk of 

dyslexia by comparing three groups of children, children with a familial risk of dyslexia with 

dyslexia (HRDys), children with a familial risk of dyslexia without the disorder (HRnonDys), 

and children without a familial risk of dyslexia without dyslexia (LRnonDys). The children were 

part of a longitudinal sample of the Dutch Dyslexia Programme (DDP), and have been followed 

from birth till the beginning of secondary school. In chapter 2 we looked at the characteristics 

of (a familial risk of) dyslexia at the behavioral level in grade 6. Large reading deficits at the 

word level were found for the HRDys-group. This was not surprising since group membership 

was also based on reading fluency scores. Higher-level reading skills, including sentence 

reading and reading comprehension, as well as vocabulary skills were also lower in the HRDys-

group, which may be a secondary consequence of dyslexia. The HRnonDys group generally 

scored in between the HRDys and the LRnonDys-group, but the difference between the 

HRnonDys group and LRnonDys group was only significant for reading comprehension, and 

marginally significant for pseudoword reading. Listening comprehension did not differ 
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between any of the groups, thus the comprehension difficulties of the HRDys and HRnonDys 

group seem reading specific.  

To investigate the influence of dyslexia on other academic outcomes we also 

conducted an arithmetic test on which the HRDys-group scored lower than the other two 

groups. With the exception of the world orientation part, they also scored lower on all parts 

(language, arithmetic and study skills) of the academic achievement test. Furthermore, the 

HRDys-group required extra help in school more often, and they more frequently repeated a 

grade than the other groups. The group with dyslexia was well aware of their own reading 

difficulties as they rated their own reading ability to be lower than that of their classmates 

and they indicated that they had to read a word more times before understanding it. More 

often than the children without dyslexia they indicated that they did their best during reading 

at school, but they read less at home. The number of books children owned and the number 

of library visits did not differ between the groups. Children with dyslexia were just as able to 

concentrate in the classroom as the other children, and pleasure at school, and feeling socially 

accepted did also not differ between the groups. Only self-confidence during tests was slightly 

lower in the HRDys-group compared to the LRnonDys-group. 

What this study has shown is that among advanced readers the main differences can 

be found between readers with dyslexia and readers without dyslexia, and that especially for 

reading these differences are large. We have also seen that the effects of dyslexia are not 

limited to the word level, but that dyslexia is also associated with lower vocabulary and 

reading comprehension skills, and ultimately lower academic achievement. It is remarkable 

that while dyslexia had major consequences for a child’s educational outcomes, it did not 

seem to have a major impact on a child’s wellbeing in school. While the main differences were 

related to dyslexia status and not to risk status, there were still signs of the continuity of 

dyslexia, as the HRnonDys children usually scored in between the other groups.  

In chapter 4 we investigated how dyslexia manifests itself in a multilingual context. 

The main research question was how adolescents with and without (a familial risk of) dyslexia 

read and spell in Dutch, their first language (L1), and in English as a second language (L2). For 

Dutch our results were in line with the grade 6 study in Chapter 2; adolescents with dyslexia 

had major deficits in reading fluency. Deficits in spelling were also large. This can be seen as 

converging evidence for the persistence of dyslexia. Scores of the HRnonDys group were in 

between the scores of the HRDys and LRnonDys groups. However, only for Dutch pseudoword 
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reading fluency (PWRF), Phonological Awareness (PA) reaction times and verbal short term 

memory the difference between the non-dyslexic groups was significant. English and Dutch 

reading scores were strongly correlated, and individuals with dyslexia in Dutch also had large 

reading and spelling deficits in English. However, for word-reading fluency (WRF) the deficit 

of the HRDys-group was smaller in English than expected based on Dutch WRF. For spelling 

and vocabulary, where also a direct comparison between languages was made, such an effect 

was not found. The HRnonDys-group who by definition had no reading deficits in Dutch, did 

not exhibit more difficulties with reading or spelling in English. What this study has shown is 

that reading and spelling problems in L1 are generally predictive for reading and spelling 

difficulties in L2. However, there may be factors that influence L1 and L2 reading differently, 

because the L2 reading deficit in the HRDys group was smaller than expected based on their 

deficit in L1. We have hypothesized that orthographic compensation and the massive 

exposure and popularity of English among young people may play a role in this. 

 

Predicting Reading Skills in Advanced Readers with (a Familial Risk of) 

Dyslexia 

 In Chapter 3 we investigated how grade 6 reading skills, reading fluency and reading 

comprehension, can be predicted on the basis of grade 3 reading (related) measures and 

familial risk. Because of the continuity of (the familial risk of) dyslexia we did not use a 

categorical approach like in the other chapters. Instead we used continuous measures of the 

parents’ and children’s reading skills to quantify familial risk and reading ability. The other 

predictors were grade 3 measures of Rapid Automatized Naming (RAN), PA and vocabulary, 

and control variables were parental level of education, gender and the presence of comorbid 

developmental disorders. We first investigated how predictive familial risk for dyslexia was 

for reading outcomes. It explained a small but significant amount of variance for each of the 

reading measures. However, when we entered the children’s grade 3 reading fluency score, 

the effect of familial risk disappeared, and grade 3 reading fluency explained a substantial 

amount of variance in grade 6 reading fluency and a small amount of variance for reading 

comprehension. When we entered the other grade 3 reading related variables, RAN 

contributed a small amount of additional variance to the prediction of reading fluency. For 

reading comprehension grade 3 vocabulary increased the amount of explained variance. 
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Furthermore, in a backward regression analysis for reading comprehension where all non-

significant predictors were removed, grade 3 vocabulary and PA together explained all 

variance that was previously explained by grade 3 reading fluency. Thus, grade 3 reading 

fluency did not have a unique contribution to the prediction of grade 6 reading 

comprehension. However, where more than 80 percent of the variance in grade 6 reading 

fluency was explained by the final model with all predictors, only around 20 percent of the 

variance in reading comprehension outcomes could be predicted. This can be explained by 

the fact that no grade 3 measure of reading comprehension was included in the study, but 

also by the fact that there may be other factors such as linguistic comprehension that are 

important for the prediction of reading comprehension.  

An important finding in this study was that the familial risk of dyslexia has manifested 

itself by grade 3, as it did not further affect the prediction of grade 6 reading fluency once we 

controlled for the grade 3 reading level. The strong relationship between grade 3 and grade 

6 reading fluency also means that by grade 3 it is known which children develop word reading 

difficulties. The fact that RAN further contributed to the prediction of grade 6 reading fluency 

means that there is some aspect of RAN that is uniquely related to grade 6 reading fluency 

that was not yet related to reading fluency in grade 3. We have hypothesized that it is possible 

that this effect may be the result of RAN reflecting an increased automatization of the reading 

process. However, the amount of extra variance explained by RAN was small, which limits the 

usefulness of these measures for screening or monitoring purposes once grade 3 reading 

fluency is known. Vocabulary knowledge does seem to be an important predictor for reading 

comprehension which could perhaps be used for screening and intervention purposes.  

 

Explaining Reading Differences between Advanced Readers with and without 

(a Familial Risk of) Dyslexia  

In chapter 2 we did not only look at the characteristics of dyslexia at the behavioural 

level, but also at possible underlying cognitive causes of dyslexia. For this, we looked both at 

the group and individual level at differences in PA, RAN, Visual Attention Span (VAS) and 

orthographic knowledge between the HRDys, HRnonDys and LRnonDys groups. We found 

that while most measures were related to each other, they all significantly contributed to the 

prediction of reading fluency. At the group level the HRDys group scored worse than the 
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HRnonDys and LRnonDys groups on all measures. At the individual level children in the HRDys-

group had more cognitive deficits in total than the children in the other groups; especially the 

number of children with multiple deficits was larger in the HRDys-group. However, there were 

also children in the other groups who had one or more cognitive deficits, and there were 

children in the HRDys-group who did not have any deficit. This shows that the cognitive 

deficits studied in this chapter were neither necessary nor sufficient to explain all cases of 

dyslexia. Our findings are in line with multiple deficits accounts of dyslexia (Pennington, 2006; 

van Bergen et al., 2014). Furthermore, our findings suggest that there may be other cognitive 

deficits involved in dyslexia, or that a complex interaction between different factors is needed 

to explain all cases of dyslexia. Based on these findings we can also conclude that there is no 

specific cognitive profile for dyslexia, as we observed many different profiles among the 

children with dyslexia in our study.  

 Regarding the HRnonDys group we found that they generally scored lower than the 

LRnonDys-group on the four cognitive measures, but only for orthographic knowledge this 

difference was significant and for VAS there was a marginally significant trend. While no 

significant difference between the two non-Dys groups was found for PA in grade 6 (chapter 

2) with a phoneme deletion task, the HRnonDys group did score worse than the LRnonDys-

group on PA during a more difficult Spoonerisms task conducted at the beginning of 

secondary school (see chapter 4). Furthermore, at the individual level the number of children 

in the HRnonDys group with at least one cognitive deficit was higher than in the LRnonDys-

group. These findings suggest that also at the cognitive level there is continuity in dyslexia 

and in familial risk for dyslexia, as children in the HRnonDys-group are likely to have inherited 

and/or been exposed to some of the same risk factors for dyslexia as the children in the 

HRDys-group. Interestingly, the two non-Dys groups performed almost similarly on RAN. 

Good RAN skills seem to be a protective factor for the children in the HRnonDys group.  

Both in Chapters 5 and 6 a possible deficit in the rapid automatic specialized 

processing of print was investigated among students and children with and without (a familial 

risk of) dyslexia. In chapter 5 the role of handedness was also investigated in the higher 

educational student sample. In both studies a linguistic judgement task was used where 

participants had to indicate whether there was a visual match, whether words rhymed, or 

whether the word meanings were related. The results of the adult study revealed that the N1 

Event Related Potential (ERP) was stronger and peaked earlier in the left hemisphere. 
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Moreover, among strongly right-handed participants the N1 in the left hemisphere was 

significantly stronger for the control group without dyslexia compared to the group with 

dyslexia. Because the N1 lateralization differed between very experienced readers in this 

study, it can be seen as a fundamental underlying difference between dyslexic and non-

dyslexic readers. Despite their ample reading experience this difference in visual processing 

had not resolved in the dyslexic readers. Interestingly, these results were only observed 

among strongly right-handed participants and not for the whole group of participants. We 

have hypothesized that this is the result of overall reduced lateralization in more left-handed 

participants.  

In Chapter 6 we repeated the same experiment as in Chapter 5 with children around 

the age of 12 with and without (a familial risk of) dyslexia. Based on our results in Chapter 5 

we expected to see less N1 lateralization in the HRDys-group than in the nonDys-groups, and 

because of the continuity of dyslexia we expected that the HRnonDys-group would score in 

between the other groups. However, the results showed that the N1 amplitude was generally 

right-lateralized in all groups, although the N1 did peak slightly earlier in the left hemisphere. 

No group differences in the ERP signal were found. Because there was no left-lateralization 

of the N1 we could not investigate the effect of familial risk on this lateralization in this study. 

Because we know from Chapter 5 that the N1, measured with the linguistic judgement task, 

is left-lateralized in young adults, development in the lateralization of the N1 must still be 

taking place in adolescence. The analysis of the reaction times did reveal that the HRDys-

group responded slower during all tasks, and that their response was even slower during the 

two tasks that involved word recognition, the rhyming task and the semantic task.  

 

Conclusions 

The studies in this thesis have examined dyslexia in advanced readers in multiple 

domains; the neurological, cognitive and behavioural domain. There are many conclusions 

that can be drawn from the research in this thesis about what characterizes, predicts and 

explains dyslexia in advanced readers with and without a familial risk of dyslexia. First of all, 

we can conclude that dyslexia is a persistent disability. Major word reading difficulties were 

found among participants at all ages studied, including children in grade 6, young adolescents 

and young adults. We can also conclude that the effect of the familial risk of dyslexia has 



526367-L-bw-van Setten biblio526367-L-bw-van Setten biblio526367-L-bw-van Setten biblio526367-L-bw-van Setten biblio
Processed on: 12-12-2018Processed on: 12-12-2018Processed on: 12-12-2018Processed on: 12-12-2018 PDF page: 243PDF page: 243PDF page: 243PDF page: 243

  English Summary 
 

225 

manifested itself by grade 3, because once grade 3 reading fluency level is known, familial risk 

plays no further role in the prediction of later reading skills.  

In grade 6 the consequences of dyslexia do not limit themselves to word reading or 

spelling. Secondary consequences include lower vocabulary and reading comprehension skills 

as well as general lower academic performance. Dyslexia and the familial risk for dyslexia are 

continuous. We have seen evidence for this in multiple studies, as the HRnonDys group often 

scores in between the HRDys group and LRnonDys-group, although the difference between 

the nonDys-groups is not always significant. Furthermore, we have also shown that it can be 

useful to use continuous measures of (parental) reading skills instead of artificial group 

classifications for the prediction of reading outcomes.  

Dyslexia does not only affect reading and spelling in Dutch, it also has major 

consequences for reading in L2, in this case English. However, we have also seen that the 

reading disability may be less severe in L2 than expected based on reading fluency in L1. Thus, 

there are also language specific factors that play a role.  

Regarding the underlying cognitive deficits of dyslexia we found that RAN, PA, VAS and 

orthographic knowledge were all predictive for reading fluency and that many individuals 

with dyslexia had a deficit in multiple processes. However, there is no cognitive profile that is 

characteristic for children with dyslexia as there was great heterogeneity; there were children 

with dyslexia without any of these cognitive deficits, and there also were children without 

dyslexia who had one or more cognitive deficits.  

Finally, we can conclude that differences in the rapid automatic processing of printed 

words, signaled by N1 lateralization, can possibly explain some of the reading differences 

between right-handed students with and without dyslexia. However, we also found that the 

full development of print processing may still take place in adolescence because the N1 was 

still right-lateralized in 12-year-old children. Therefore, we cannot draw any conclusions 

about N1 lateralization differences between children with and without (a familial risk of) 

dyslexia.  
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