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Chapter 7:  

General Discussion 

 
The overall aim of this thesis was to characterize, predict and explain reading 

differences between advanced readers with and without (a familial risk of) dyslexia. In this 

general discussion these three aspects, the characterization, prediction and explanation of 

reading differences are first addressed separately in relation to the research questions and 

results from the previous chapters. Next, we discuss some general strengths and limitations 

and issues that we encountered during this project. Finally, general conclusions are drawn, 

and the possible implications of these conclusions for both research and clinical practice are 

discussed. 

 

7.1  Characterization of (a Familial Risk of) Dyslexia in Advanced Readers 

7.1.1 Characteristics of (a Familial Risk of) Dyslexia in Grade 6  

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 looked 

at arithmetic skills and the outcomes of the national academic achievement test that was 

conducted in grade 6. The HRDys-group scored lower than the other two groups on both 

addition and subtraction during the arithmetic test, and, 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. They also more often indicated that they did their 

best during reading at school, but they read less than the other groups at home. The number 

of books they 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. This is in line with previous research that has found that 

dyslexia is persistent. 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. We hypothesized that the early identification 

of dyslexia, the children’s realistic image of their own abilities, and the parents’ knowledge 

about dyslexia gained through the DDP may be factors that can explain why the influence of 

dyslexia on wellbeing in school was limited.  

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. However, these signs were less clear than during earlier DDP 
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measurements, as the difference between the two non-Dys groups was still significant in 

grade 2 for both word and pseudo-word reading fluency (van Bergen et al., 2012), while there 

was only a marginally significant difference in pseudoword reading fluency in the present 

study. Overall it seems normalization takes place in the HRnonDys-group as these children 

seem to differ less from the LRnonDys group in grade 6 than they did in grade 2. However, 

since this is an observation at the behavioural level we cannot tell whether the underlying 

cognitive processes are the same in both groups or whether (some) children in the HRnonDys-

group use compensation mechanisms to reach a similar result as the LRnonDys group.  

 

7.1.2  Characteristics of (a Familial Risk of) Dyslexia in a Multilingual Context  

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, their 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 reading fluency (PWRF), Phonological Awareness (PA) reaction times and verbal 

short term memory the difference between the non-Dys groups was significant. This is in line 

with continuity of dyslexia and the continuity of the familial risk of dyslexia, which we also 

discussed before in relation to Chapter 2. English and Dutch reading scores were strongly 

correlated, and individuals with dyslexia 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. This is in line with the Linguistic Coding 

Differences hypothesis (Ganschow et al., 1991) that states that learning to read in L1 and L2 

are linked. Extra help in school may therefore be required both in L1 and L2 for individuals 

with dyslexia, while extra help in L2 is usually not required for adolescents with a familial risk 
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without dyslexia in Dutch. Another conclusion that can be drawn from this study is that 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 L1. Further research is needed to find 

an explanation for these results, but we have listed a few possible explanations in the 

discussion of chapter 5. Firstly, some individuals may be able to compensate for their 

phonological deficit using orthographic reading strategies. Because of the lower orthographic 

transparency of English individuals with advanced orthographic strategies may benefit more 

in English compared to Dutch. Secondly, factors like massive exposure and a strong 

motivation to learn English may explain the results. 

 

7.2 Prediction of 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 and in most other studies with advanced 

readers with a familial risk (e.g. Dandache et al., 2014; Eklund et al., 2014; Snowling et al., 

2007). 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. 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 
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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. Thus, special monitoring of readers without reading 

difficulties in the high risk group after grade 3 does not seem necessary. 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. This is in line with other research 

that shows that reading difficulties and dyslexia are persistent into adolescence (e.g. Ferrer 

et al., 2015; S. E. Shaywitz et al., 1999), something which is also in line with our findings in 

chapters 2 and 4.  

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. This may be the result of the increased 

importance of RAN for advanced readers that has been found by others. 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 be used for 

screening and intervention purposes. However, for reading comprehension further research 

is also needed to investigate the role of other potential predictors which have been found to 

be related to reading comprehension, such as other language skills, including listening 

comprehension (e.g. de Jong & van der Leij, 2002), and some executive functions, like verbal 

working memory (e.g., Christopher et al., 2012).  
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7.3  An Explanation of the Reading Differences between Advanced Readers 

with and without (a Familial Risk of) Dyslexia  

7.3.1  Cognitive Explanations of Dyslexia  

In chapter 2 we did not only look at 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 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 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 
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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. This observation was 

also made by van Bergen et al. (2012) when the children of the DDP were younger, and by 

Moll, Loff en Snowling (2013) who found that a deficit in RAN was mainly associated with 

dyslexia status while a deficit in PA was associated both with dyslexia status and risk status. 

 

7.3.2  N1 Lateralization  

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. 

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. Significant or marginally significant correlations with reading scores, digit-span 

backwards and VAS scores were also observed between the N1 amplitude in the left 

hemisphere among strongly right-handed participants. It may be that the participants used 

visual strategies during the digit-span backwards task, which has been found in some 

cognitive and neuroimaging studies (Clair-Thompson & Allen, 2013; Hoshi et al., 2000), and 

that for the VAS-task good visual recognition of letters is especially important. Further 

research is, however, needed to investigate the link between N1 lateralization and behavioral 

and cognitive processes.  
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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. Our results are in contrast to earlier studies (Maurer et al., 2007, 

2011) that found lateralization in young children soon after reading instruction. However, 

they used a different paradigm, namely a repetition detection task with a letter string or word 

versus symbol-string contrast. This seems to suggest that the left-lateralization of the N1 in 

children depends on the experimental paradigm and contrast used. In the literature a 

difference has been made between coarse print-tuning and a finer grained print-tuning that 

is sensitive to lexical information. While the studies with a letter-symbol contrast probably 

tapped into the former kind of tuning to print, our paradigm may be more sensitive to lexical 

print tuning, which is only found among adults (Coch & Meade, 2016), and not among pre-

adolescent children (Araújo et al., 2012; Eberhard-Moscicka et al., 2015; Kast et al., 2010). 

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.  

 

7.4 General Strengths and Limitations 

 Studying a longitudinal sample, like the children of the DDP, has some important 

advantages as well as disadvantages. Advantages include the fact that there is no selection 

bias between the children with a high familial risk with and without dyslexia because it could 

not be known at the start of the study who would develop dyslexia and who would not. 

Furthermore, the longitudinal sample allowed us to study development over time which we 

used in Chapter 3 to investigate how grade 6 reading skills can be predicted by measures from 



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: 207PDF page: 207PDF page: 207PDF page: 207

  General Discussion 

189 

grade 3. Furthermore, we could base our diagnosis of dyslexia on measurements in grade 2, 

3, and 6, such that we could include a persistence criterion, and have a more reliable estimate 

than in case where the diagnosis was based on a single measurement. Another advantage 

was that most parents and children were highly committed to the study that they had been 

part of for years, which helped us enormously during the planning of the testing and the 

testing itself.  

A disadvantage may be that being part of a longitudinal sample actually affected the 

participants. Parents received information about dyslexia through the DDP, some children 

were diagnosed with dyslexia through the DDP and children became used to being tested. 

Therefore, some of our findings may be specific to this sample and not generalizable to the 

general population. Because we were interested in the role of familial risk there was an 

overrepresentation of children with such a risk in the sample. This was useful because it 

increased the power with respect to the role of familial risk, but it does make our sample 

different from a general population sample. Another disadvantage is that there is always 

some attrition in a longitudinal sample. Although children were generally missing at random 

and we did not find a difference in reading scores between the children who participated and 

the ones who no longer took part, this does lower the power of the study, since we could not 

just include new participants in the study sample. A final disadvantage of a longitudinal study 

is the time, money and effort it takes. Therefore, it has been a privilege to be part of such a 

project with the availability of so much data (see for an overview of various DDP studies also: 

van der Leij et al., 2013). At the same time the enormous amount of available data is also 

challenging, as there are many different research directions one can follow, which makes a 

clear focus necessary. Furthermore, it requires extra time, effort and resources to ensure that 

the data is findable, accessible and usable for other researchers in the future, both within and 

outside the DDP. 

Another weakness, not specific to a longitudinal sample, is the fact that the parents 

of the children, and also the students in chapter 5, signed themselves up for the study. 

There may be a selection bias, since the people who signed up may differ from the general 

population, which could influences the generalizability of our studies. For example, van 

Bergen et al. (2012) found that the parental education level in the DDP was higher than the 

average education level in the Netherlands, which seems to suggest that there was a 

selection-bias. Moreover, the parental education level was significantly higher in the low-
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risk control group compared to the high-risk groups, which may be a result of the parent’s 

dyslexia. In addition, the specific motivation of parents to sign up might affect 

generalizability. Parents and students with dyslexia may have participated because they 

wanted to help others with dyslexia because they struggled with reading themselves, while 

people without dyslexia may also have participated out of general scientific interest or in 

the case of the students because they received course credits or a gift certificate. These 

biases are however very difficult to overcome, but should be kept in mind when interpreting 

the results. 

There were aspects of this project that did not turn out like we expected. First of all 

we meant to study compensation or normalization mechanisms, especially in the HRnonDys-

group. However, because of the strong relationship between grade 3 and grade 6 reading 

skills there were hardly any poor-readers in grade 3 that read well in grade 6. Therefore we 

could not identify children that may have compensated or normalized at the behavioral level. 

We also planned to look at compensation or normalization in the EEG signal because this 

might give us information about the underlying processing mechanisms during the different 

linguistic tasks. In this way we hoped to see whether children in the HRnonDys-group used 

similar or different cognitive processes as those in the LRnonDys-group, and to see whether 

differences between the HRDys-group and LRnonDys group were quantitative or qualitative. 

However, so far we have not been able to find interpretable group differences between the 

different groups of children. There are many possible reasons why we did not find such 

differences. It may be that we should have used a different paradigm, like a repetition 

detection task with a letter vs symbol contrast. We could also have done a different analysis 

by e.g. focusing on other ERP components or on the frequency domain instead of the time 

domain, or by using generalized additive models. Possibly, some differences that we were 

looking for simply were not there. More research is thus required to investigate in what way 

the HRDys-group processes words differently and if the HRnonDys-group reads in the same 

way as the LRnonDys-group or whether they use compensation mechanisms. Another 

important way in which this can be done in the future is by means of data sharing, such that 

others can analyze our EEG signals and vice versa. Since there are so many possibilities with 

EEG data, the data can be used by multiple researchers to answer new questions about 

dyslexia in the future.  
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Another practical aspect that turned out differently than expected was the fact that 

many children could not participate in an MRI-study because they had dental braces that 

would disturb the signal. Furthermore, since there was initially no expertise in doing MRI 

research with children, we decided to first do an EEG study instead of combined EEG and MRI. 

We therefore postponed the MRI study and combined it with the measurement in secondary 

school. Yet, still not all children could participate which resulted in quite a small sample size. 

The results of these measurements are still being evaluated. Because the children were 

initially recruited in three cohorts the oldest children were two years older than the youngest 

children. Therefore, data collection took quite a long time, especially for the grade 6 

measurement because we had to wait two years for the youngest children to be in grade 6. 

For practical reasons we therefore had to decide not to test all children at the same age or in 

the same grade because this simply would not have been possible within the scope of this 

project. Therefore, there is more variation in age in the secondary school measurement. 

Because some children, especially children with dyslexia, had to repeat a grade, there are also 

some natural differences in age between the different groups.  

 

7.5 General 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. We found major word reading 

difficulties among participants at all ages we 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 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 
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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.  

 

7.6  Research Implications and Directions for Future research 

The most important contribution of this thesis to the existing knowledge about 

dyslexia is that it provides a comprehensive overview of how (a familial risk of) dyslexia 

influences advanced readers. We have looked at many different factors across time and in 

different domains that affect reading development and combined them in this thesis. There 

are several ways in which future studies can follow up on our results. First of all, future 

research should focus on the replication of our findings, in other samples, other languages 

and other countries. Secondly, future research can expand our findings in important ways. 

Although spelling and reading comprehension were taken into account in some studies, we 

mainly focused on reading fluency. Further research should also focus on spelling, text writing 

and reading comprehension of different types of text to investigate the consequences of (a 

familial risk of) dyslexia on these literacy outcomes. It would be particularly interesting if 
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longitudinal data on these outcomes were collected, as well. We have also seen that dyslexia 

does influence other academic outcomes apart from reading in grade 6. Future research could 

further investigate the long-term consequences of dyslexia for secondary and higher 

education, employment and general wellbeing. Preferably this should be done in a 

longitudinal sample like we had in the present study to avoid a selection bias between the 

individuals with and without dyslexia. More research into the underlying causes of dyslexia is 

also needed, as there may be other factors that contribute towards dyslexia than RAN, VAS 

PA and orthographic knowledge that we studied in the present study. Attention should also 

be paid to how different processes work together during reading. A dynamic systems 

approach or computational modeling may be helpful in this respect, as well as neuroimaging 

studies that can reveal more about the involvement of different neural networks during 

reading. Further research should also focus on the role of handedness, especially in ERP 

research where lateralization is of interest. With respect to print tuning more research is 

needed to investigate how the lateralization of print tuning depends on the experimental 

paradigm and the neuroimaging method. The continuity of dyslexia and continuity of the 

familial risk of dyslexia could also be taken into account in future studies, as the use of artificial 

categories sometimes makes studies difficult to compare. Moreover, where the boundary 

between categories is drawn may influence whether group differences are significant. At the 

same time, boundaries are often needed in clinical practice for practical reasons. Therefore, 

we do not argue that they should be abolished completely, but that it should be carefully 

evaluated when to use a categorical approach and when to use a continuous approach, like 

we have done in this thesis.  

 

7.7 Clinical Implications 

Most studies in this thesis have a theoretical focus instead of a clinical focus. However, 

a good theoretical understanding of dyslexia is important for the development of a good 

clinical practice. A finding in this thesis with high clinical relevance is that one of the main 

characteristics of dyslexia in advanced readers is its persistence. It is important that both 

people affected by dyslexia and their environment realize that dyslexia is a persistent 

disability. Having a realistic prognosis may help people with dyslexia to accept their difficulties 

and develop adequate coping strategies to adapt as well as possible to the literacy demands 
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of modern society. At the same time society needs to adapt itself to the needs of a person 

with dyslexia and recognize the difficulties that people with dyslexia continue to experience 

on a daily basis. This may also mean that individuals with dyslexia will continue to need help 

for reading and spelling, also in secondary and higher education, and not only in L1 but also 

in L2. Since we have seen that reading speed is a major issue, special arrangements like extra 

time during exams seem justified. Remediation may also focus on the acquisition of 

vocabulary knowledge, since this was lower among the children with dyslexia. Furthermore, 

vocabulary knowledge is an important predictor for reading comprehension. Our research 

further showed that the role of familial risk on reading development is limited after grade 3. 

This means that special screening and monitoring for children with a high familial risk of 

dyslexia is no longer needed. This is not to say that all monitoring of reading should be 

abolished as there may be some individuals with late emerging reading problems; however, 

they are not more likely to be in the high familial risk group. The continuity of dyslexia and of 

the familial risk for dyslexia are also important to consider in clinical practice, as some children 

who read just above the arbitrary cut-off could still benefit from extra help, and also within 

the group with dyslexia there is variability in the severity of dyslexia. We have also seen that 

there is heterogeneity in the underlying cognitive deficits that can explain dyslexia. It may be 

useful to know a child’s strengths and weaknesses to further match instruction and 

remediation to a child’s needs. Other findings such as observed differences in print tuning 

seem less easy to translate to clinical practice. However, we hope that future studies will be 

able to use such findings in innovative and creative ways such that they not only influence the 

understanding of dyslexia, but can also contribute to the diagnosis, remediation or 

compensation of dyslexia.  
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