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Issues in diagnosing dyslexia

Peter F. de Jong and Elsje van Bergen
University of Amsterdam, The Netherlands / Vrije Universiteit Amsterdam, 
The Netherlands

Since the first descriptions of children with congenital word blindness or dys-
lexia, the proper criteria for diagnosis of dyslexia have been debated. Issues in 
this debate concern, among others, the role of underlying causes of reading and 
spelling and the use of a discrepancy between reading ability and intelligence. 
This chapter will consider recent evidence from family risk studies of dyslexia 
that speaks to these issues. We conclude that current evidence on the etiology of 
developmental disorders neither supports a specific underlying cognitive profile 
(e.g., phonological deficits), nor the requirement of a discrepancy with intelli-
gence. Deciding factors in diagnosis should be lack of learning opportunity, oth-
er exclusion factors, and naturally the degree of reading and spelling difficulties.

Keywords: dyslexia, diagnosis, family risk, multiple deficit model, RTI

1. Introduction

Dyslexia is generally regarded as a disorder in the acquisition of reading and/or 
spelling at the word level. The disorder becomes manifest after a few months to a 
few years after the start of reading and spelling instruction and typically persists 
into adulthood. Despite the seemingly clear symptoms of dyslexia, i.e., reading 
and spelling problems, the criteria for a diagnosis have been hotly debated. In this 
chapter we consider two issues that are important to this debate: the role of under-
lying causes of reading and spelling in the diagnosis and the use of a discrepancy 
between reading ability and intelligence as a criterion for dyslexia.

A fundamental issue is the use of underlying deficits to further pinpoint reading 
problems. A group of 58 American scholars argued that such deficits should be 
considered in diagnosing dyslexia (Hale et al., 2010). In the Netherlands deficits 
on the underlying causes of dyslexia are even required to become eligible for gov-
ernment funded treatment (Blomert, 2006). The inclusion of an underlying deficit 
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criterion in the diagnosis of dyslexia is a way to delineate a special group of poor 
readers that can be considered dyslexic.

The importance of a reading ability–intelligence discrepancy in the diagnosis 
of dyslexia is already implicit in the first case descriptions of the disorder. Pringle 
Morgan (1896) describes the 14 year old Percy F., who is not able to read, despite 
being a bright and intelligent boy of intelligent parents. According to his school-
master, ‘he would be the smartest lad in the school if the instruction were entirely 
oral’ (p. 1378). Given his intelligence, Pringle Morgan considered the reading dis-
order of Percy F. as ‘so remarkable’ that he is sure that the disorder ‘is due to some 
congenital defect’ (p. 1378). The discrepancy between reading ability and overall 
ability, intelligence, has long been included as a criterion in the diagnosis of dyslexia 
(Fletcher, Lyon, Fuchs, & Barnes, 2007). According to this criterion, individuals 
with a reading ability that is considerably lower than to be expected on the basis 
of their intelligence belong to a special group of poor readers. These poor readers 
qualify for the diagnosis of dyslexia whereas the other poor readers do not. The 
latter have often been denoted as garden-variety readers (Stanovich & Siegel, 1994).

Below, we will consider these issues. Evidently, both issues stem from the same 
question: Are dyslexics a special category within the group of poor readers and 
spellers? Even if this question is answered affirmatively, there might be alternative 
criteria. In a final section we will briefly discuss these alternatives.

2. Including deficits in the diagnosis

Dyslexia is often qualified as a specific learning disorder. ‘Specific’ denotes that the 
problem is restricted to reading. It is also used to designate that the poor reading 
performance is due to specific neurobiological and cognitive deficits that cause the 
development of dyslexia (Lyon, Shaywitz, & Shaywitz, 2003). As a next step, it has 
been argued that these deficits are valid indicators for the assessment of dyslexia 
and that they should be incorporated in the diagnostic criteria (Hale et al., 2010; 
Tannock, 2013). There are three issues at stake here: The nature of causes in devel-
opmental disorders, task-impurity in the measurement of indicators of deficits, and 
whether all underlying deficits are known. Below, we will argue that none of these 
issues can be solved satisfactory and therefore it is not (yet) warranted to include 
underlying deficits in the diagnosis of dyslexia.
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2.1 The nature of causes

The first issue concerns the nature of causes in the development of dyslexia, as 
well as in many other neurodevelopmental disorders. For decades there has been 
a search for a single cause of dyslexia (e.g., Vellutino et al., 2004). However, a con-
sensus has not been reached. In a recent review of theories on the causes of dys-
lexia, Ramus and Ahissar (2012) concluded that the many cognitive deficits that 
have been associated with dyslexia cannot be encompassed by one single theory. 
Probably several deficits can lead to the disorder. Moreover, it is increasingly real-
ized that a deterministic view of causes is unable to explain several findings on the 
development of dyslexia. Not a single cause has been found that is both necessary 
and sufficient to cause the disorder. For example, phonological processing deficits 
are considered to be a major cause of reading problems (e.g., Vellutino et al., 2004; 
Hulme & Snowling, 2009), but nevertheless many persons with such a deficit do 
not seem to have problems in reading (e.g., Pennington et al., 2012). Deterministic 
single deficit explanations of dyslexia do not fare very well either in explaining the 
comorbidity of dyslexia with other disorders such as SLI and ADHD (Pennington, 
2006). A substantial number of children with SLI, for example, tend to have pho-
nological deficits but do not develop reading problems (Bishop, McDonald, Bird, 
& Hayiou-Thomas, 2009). The behavioral findings are in line with findings on the 
genetic origins of dyslexia. Many genes are assumed to be involved in the devel-
opment of reading problems. Gene variants associated with dyslexia tend to have 
general rather than specific effects (Plomin & Kovas, 2005), and these variants are 
also found in nondyslexic groups (Bishop, 2015).

The above described findings are better captured by multiple deficit models 
(Pennington, 2006; van Bergen, van der Leij, & de Jong, 2014). Causes in these 
models are conceived as probabilistic. Some causes, i.e. risk factors, increase the 
likelihood of a disorder, whereas other causes, i.e. protective factors, decrease the 
risk that the disorder manifests itself. Importantly, a risk factor does not necessarily 
lead to the disorder. Instead, a disorder is assumed to be the outcome of the in-
terplay of many risk and protective factors. At the genetic level, Plomin, De Fries, 
McClearn and MacCuffin (2008) have shown that the involvement of only a few 
genes results in a continuous distribution of risk. Thus, multiple deficit models 
can easily explain that reading ability is continuous, that presumed deficits are not 
found in all individuals with the disorder (and vice versa), and that comorbidity 
among disorders is common. Comorbidity is explained by common risk factors. 
A larger number of common risk factors increases the risk that dyslexia becomes 
comorbid with another disorder. Multiple deficit models can also account for find-
ings of family risk studies on dyslexia. For example, mild problems in reading 
and spelling are often found in non-dyslexic children from dyslexic parents (e.g., 
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Snowling & Melby-Lervåg, 2016; van Bergen, van der Leij, & de Jong, 2014). This 
is to be expected as the familial risk of these children will have resulted, through 
genetic or cultural transmission, in a number of risk factors and accompanying 
deficits, although not enough to develop dyslexia. Thus, multiple deficit models can 
readily explain a range of findings that are hard to understand from a deterministic 
single-deficit point of view.

What is the consequence of a multiple deficit perspective on developmental 
disorders for the inclusion of deficits in the definition of dyslexia? Evidently, the 
probabilistic nature of causes implies that even in the absence of a particular deficit 
there is still a chance of developing the disorder. But what should be concluded in 
case no deficit can be demonstrated? Here it should be kept in mind that relations 
among causal indicators of dyslexia, as well as the relations of these indicators with 
reading and spelling, are moderate at best (Pennington et al., 2012). Thus, purely on 
a statistical basis, a substantial number of individuals with reading and/or spelling 
problems that do not have any deficit is to be expected. In the study by Pennington 
et al. (2012) the percentage of children with dyslexia but without any known deficit 
varied between 21 and 32 percent.

2.2 Task impurity

A second, and related, issue is that the cognitive measures used to assess deficits 
cannot be regarded as pure indicators. Performance on these measures also depends 
on abilities that are irrelevant with respect to the deficit as well as to reading or spell-
ing (Tannock, 2013). This is nicely illustrated by a recent study of van Viersen, de 
Bree, Kroesbergen, Slot, and de Jong (2015) on the underlying cognitive deficits of 
dyslexia in gifted children. Van Viersen et al. made two rival predictions. Following 
the phonological-core variable-difference model (e.g., Stanovich & Siegel, 1994) 
they expected that gifted children with dyslexia, compared to averagely intelligent 
children with dyslexia, would have similar deficits in phonological processing skills 
but perform higher on tests that are more related to intelligence. The phonologi-
cal-core variable-difference model has been mainly tested by comparing dyslexic 
children with or without a discrepancy with intelligence. It is unknown how the 
model fares with gifted children, evidently having a huge discrepancy between 
reading ability and intelligence. As an alternative, van Viersen et al. argued that 
gifted dyslexics might have some abilities, for example a larger vocabulary, that 
have a beneficial effect on their word reading. Accordingly, their reading abilities 
are overestimated and these children need to have relatively larger phonological 
deficits to obtain a reading level that is commensurate with dyslexia.
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At first sight the results of the study were only partly in agreement with the 
core deficit model. In accordance with this model, the dyslexia groups (matched 
on reading ability but differing on IQ) performed similarly on the rapid naming of 
alphanumeric and non-alphanumeric symbols. However, on phonological aware-
ness the gifted dyslexics performed better than the averagely intelligent children 
with dyslexia . This result may suggest that gifted children have a less severe deficit. 
However, this interpretation would run counter all evidence on the importance of 
phonological awareness for learning to read (e.g., Vellutino et al., 2004). A more 
likely explanation is that gifted children perform better on the task specific aspects 
of the task that are unrelated to reading. These task specific aspects might require 
abilities that are related to intelligence. If average and gifted dyslexic groups are 
properly matched on reading, as was done by van Viersen et al., then a higher 
performance on the task is to be expected. The result can be regarded as another 
demonstration of a phenomenon that has been lively discussed with respect to the 
measurement of working memory functioning, the ‘task impurity problem’ (e.g., 
van der Sluis, de Jong, & van der Leij, 2007). With hindsight, it should be noted that 
this prediction also follows from the phonological-core variable difference model, 
but here extended to the task level. Tasks are not pure. Performance on the pho-
nological core aspects of the tasks that are related to reading might not be affected 
by intelligence. Other aspects of the task might be related to intelligence or other 
individual differences and also influence performance, and as far as intelligence is 
concerned, increase performance.

2.3 Unknown causes

A third issue with respect to the inclusion of underlying deficits in the diagnosis 
concerns the question whether all deficits are known. There is probably no study in 
which the currently known underlying cognitive correlates of dyslexia, like rapid 
naming and phonological awareness, are shown to account for all variation in read-
ing ability. Obviously, there are more causes of poor reading. However, one might 
argue that these causes are likely to be irrelevant to the diagnosis of dyslexia. For 
example, poor reading due to school refusal, motivation, or lack of opportunity in 
general does not qualify for a diagnosis of dyslexia. In diagnosing dyslexia, envi-
ronmental explanations of poor reading and spelling should be discarded and only 
causes that relate to the genetic origins of dyslexia are of relevance.

It seems hard to prove that all relevant causes of dyslexia, or of any other behav-
ioral disorder, are known. However, there is a way out. Many studies have shown 
that reading is a highly heritable ability (see Olson, Keenan, Byrne, & Samuelson, 
2014). As said, dyslexia is assumed to be a disorder of neurobiological origin. If 
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all relevant underlying deficits are known, it follows that all genetic variance in 
reading should be captured by the currently known causes of dyslexia. Results from 
behavior genetic and family risk studies, however, show that this is not the case and 
thereby suggest that hereto unknown relevant causes exist.

Byrne et al. (2009; see also Byrne, Olson et al., 2006) followed twins from kin-
dergarten through second grade. Well-known underlying abilities of reading (print 
knowledge, phonological awareness, and rapid naming) were assessed in kindergar-
ten. Modern behavioral-genetic techniques enable the estimation of genetic vari-
ance that abilities have in common (e.g., Plomin & Kovas, 2005). Byrne et al. used 
this technique to estimate the common genetic variance of the kindergarten abilities 
and second grade abilities in reading and spelling. As expected, genetic variance of 
the abilities in kindergarten overlapped with genetic variance in later reading and 
spelling. More importantly, however, there was also a substantial amount of genetic 
variance in second grade reading and spelling that could not be accounted for by 
predictors from kindergarten. This suggests that some novel genes get involved in 
reading and spelling development after the start of instruction. Thus reading (and 
spelling) and its known underlying abilities are genetically partly different.

This conclusion was supported by a recent study of van Bergen, Bishop, van 
Zuijen and de Jong (2015) about the relationship of reading ability between par-
ents and children. Family-risk studies have shown that having a dyslexic parent 
increases the likelihood that a child becomes dyslexic (e.g., Snowling, Gallagher, 
& Frith, 2003; van Bergen, de Jong, Plakas, Maassen, & van der Leij, 2012; see for 
a review Snowling & Melby-Lervåg, 2016). Unlike family-risk studies in which se-
lected samples of children with and without a family risk of dyslexia are involved, 
van Bergen et al. (2015) included an unselected sample covering the whole range 
of parental reading ability. More importantly, they assessed the reading ability of 
both parents as, evidently, both parents transmit genes to their children and also 
jointly provide a ‘reading’ environment. In children, measures of reading and of 
its putative causes were included. The latter concerned commonly accepted causes, 
such as phonological awareness and rapid naming, as well as visual attention span 
(e.g., van den Boer, van Bergen, & de Jong, 2014). The main question was whether 
the influence of parents, reading ability on their offspring was fully mediated by 
the underlying causes of reading.

As to be expected, parents’ reading abilities were related to those of their off-
spring. A novel finding was that the influence of fathers and mothers was similar. 
In addition, the parental effects were only partly mediated by the underlying abil-
ities of the children. Indirect effects of parents on their children accounted for just 
over half of the total effect of parental reading ability on children’s reading ability. 
However, it should be noted that these familial effects could be the result of ge-
netic or cultural transmission or both. For two reasons, however, the parent-child 



© 2017. John Benjamins Publishing Company
All rights reserved

 Issues in diagnosing dyslexia 355

resemblance for reading is probably largely genetic. Firstly, van Bergen et al. com-
puted the parent-offspring correlation that is to be expected if transmission is pure-
ly genetic. Assuming that about two third of the individual variation in reading is 
genetic (Olson et al., 2014) this correlation is .33. This corresponded very well with 
the observed correlation of approximately .34. Secondly, Wadsworth et al. (2002) 
showed that in adoptive families, in which parents and children have no genes in 
common, parent-offspring relations were absent. More recently, Swagerman et al. 
(in press) modeled the relationships of reading among twins, siblings and parents. 
They did not find any effect of cultural transmission either. Together, these studies 
strongly suggest that the transmission of reading skills from parents to children is 
mainly genetic. Returning to the topic of unknown causes, it seems that parental 
reading can be seen as an indicator of children’s genetic risk. In the van Bergen et al. 
(2015) study the effect of parent reading on child reading (i.e., genetic risk) was only 
partly mediated by known cognitive causes. This suggests that the other half of the 
genetic risk should be mediated by cognitive correlates that are to date unknown.

3. Intelligence achievement discrepancy

Case descriptions like the one by Pringle Morgan (1896) and anecdotal evidence 
on intelligent children who, unexpectedly, appear unable to learn to read have had 
a major influence on the definition of dyslexia. For many years a discrepancy be-
tween overall intelligence and reading or spelling ability was argued for and used by 
practitioners as a requirement to qualify for a diagnosis of dyslexia (see for example 
DSM-4). However, for several reasons the use of a discrepancy criterion in diagnos-
ing dyslexia has been largely discarded (e.g., Fletcher et al., 2007; Tannock, 2013), 
although it is still vehemently advocated by some (e.g., Reynolds & Shaywitz, 2009).

In short, reasons against the use of the discrepancy criterion are as follows. 
Firstly, reading and spelling problems in children with and without a discrepancy 
with their intelligence have similar etiology (Fletcher et al., 2007). Moreover, both 
groups appear about equally responsive to treatment (Fletcher et al., 2007). More 
generally, except for baseline reading ability, other baseline cognitive characteristics 
do not predict how well children respond to intervention (Stuebing et al., 2015). 
Furthermore, there are problems with assessing a discrepancy reliably. It is based on 
two measures, reading ability and intelligence, and as a result measurement error is 
doubled. Finally, there is evidence that reading problems might negatively affect the 
development of skills that are relevant to measures of intelligence, like vocabulary 
(Cunningham & Stanovich, 1997). As a result, the paradoxical situation might arise 
that the reading problem remains over time whereas the discrepancy disappears.
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Recent evidence from a family risk study provides additional reasons to dis-
card the IQ-reading discrepancy criterion. Van Bergen, de Jong et al. (2014) tested 
whether the reading problems of dyslexic children were unexpected by considering 
IQ before the onset of reading. The ‘unexpectedness’ of reading problems refers to 
the assumption that dyslexic children’s cognitive development does not differ from 
their normal reading peers up to the onset of reading instruction. Longitudinal 
family risk studies are especially suited to test this assumption as in these studies 
dyslexic and normal readers are usually not matched on IQ. Accordingly, in these 
studies IQ can be regarded as an outcome. Family risk studies also provide infor-
mation about a group of children with a family risk who do not develop dyslexia. 
Hence, it is possible to consider whether differences in IQ at an early age are related 
to dyslexia, risk only, or both.

Earlier family risk studies had shown that at risk children with and without dys-
lexia have a lower verbal intelligence before the onset of instruction (e.g., Snowling 
et al., 2003; Torppa, Lyytinen, Erskine, Erklund, & Lyytinen, 2010). However, these 
studies lacked power to determine whether nonverbal intelligence was impaired 
as well. Van Bergen et al. used the data of the Dutch Dyslexia Program (van der 
Leij et al., 2013), which is a large longitudinal study on children at risk for dyslexia. 
Intelligence was assessed with a battery of tests at the age of 4. Dyslexia was estab-
lished by the end of second grade, when the children were about 8 years of age. At 
this age also the arithmetic skills were measured. Reading and arithmetic skills are 
related and have common genetic variance (Plomin & Kovas, 2005). As a result, 
dyslexia often coincides with arithmetic problems (Landerl & Moll, 2010). Inclusion 
of a measure of arithmetic enabled van Bergen, de Jong et al. (2014) to examine 
whether a conceivably lower IQ in dyslexic children at the age of 4 was specific to 
reading or was due to the common aspects of reading and arithmetic problems.

The results of van Bergen, de Jong et al. (2014) were clear cut. At age 4 a step-
wise group pattern appeared for verbal IQ. Children who became dyslexic had a 
lower verbal intelligence than their normal reading peers. Family risk children 
without dyslexia had mild IQ impairments, but the difference with the control 
children disappeared when parental education was taken into account. Importantly, 
controlling for arithmetic performance did not change the results. For nonverbal 
IQ, results were different. Dyslexic children performed more poorly than control 
children on the nonverbal intelligence tests, whereas the children with only family 
risk did not. However the poor performance of the dyslexic children disappeared 
when statistically controlling for group differences in arithmetic skills. Thus before 
the onset of reading, children at family risk for dyslexia who become dyslexic have 
specific impairments in verbal IQ. They also have mild impairments in nonverbal 
intelligence, but these are related to their lower arithmetic abilities.
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The findings of van Bergen, de Jong et al. (2014) clearly show that, unlike sug-
gestions in early case descriptions, development in other domains than reading and 
spelling was not entirely normal before the start of instruction. But how should 
these findings be interpreted? It has often been argued that reading builds on the 
language system, especially as far as the phonologically-dependent abilities are con-
cerned (Hulme & Snowling, 2009; Vellutino et al., 2004). Phonological-dependent 
abilities are also included in verbal intelligence, such as verbal short-term memory 
and possibly also vocabulary. Therefore, dyslexics will have impairments in ver-
bal intelligence and these impairments are already manifest before reading (e.g., 
Scarborough, 1990). Consequently, children with dyslexia have a lower chance to 
develop an IQ–reading discrepancy because the very same disorder that underlies 
reading also negatively affects verbal intelligence. These findings speak against the 
use of verbal IQ in dyslexia criteria.

But what about the use of nonverbal intelligence to establish an IQ-reading 
discrepancy? This is not straightforward either. Note that there is no well-accepted 
theory that specifies a causal mechanism that can account for the (weak) rela-
tionship of nonverbal intelligence with reading. The relationship might be due to 
abilities that underlie the acquisition of academic skills in general. This fits well 
with the finding that the dyslexics’ lower performance on nonverbal intelligence 
was also related to their lower arithmetic ability, and thereby to what reading and 
arithmetic have in common. Indeed, Plomin and Kovas (2005; Kovas, Haworth, 
Dale, & Plomin, 2007) have shown large overlap in the genetic variance of reading 
and arithmetic. They argued that the majority of genes involved in the development 
of one learning ability also affect the development of other learning abilities. That 
is, the common set of genes has pleiotropic effects. They termed such genes ‘gener-
alist genes’. For example, risk versions of genes found to be related to dyslexia are 
involved in migration of neurons in early brain development (Galaburda, LoTurco, 
Ramus, Fitch, & Rosen, 2006). This affects areas that are important for reading, 
but there is also the chance that areas are affected related to the development of 
arithmetic. The ‘third factor’ (i.e., common genetic variants) leads to a correlation 
between different domains of learning, even in the absence of a causal link between 
these domains. More generally, it is likely that genes involved in dyslexia increase 
the likelihood that other cognitive abilities are impaired. However, these abilities 
might not causally influence reading development. As far as generalist genes are 
involved, it is partly a matter of chance which ability, if any at all, in a particular 
child is affected in addition to reading. Overall, it is hard to justify a discrepancy 
with IQ or other learning abilities in the definition of dyslexia, as these abilities or 
disabilities might stem in part from the same underlying causes as the reading and 
spelling problems.
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4. Concluding remarks

To reserve the diagnosis of dyslexia for a special group of readers with specific 
cognitive deficits or a discrepancy with IQ is not supported by current evidence on 
the etiology of developmental disorders. The probabilistic nature of causes and the 
problem of task impurity imply that reading and spelling problems with or with-
out concomitant cognitive deficits might stem from the same underlying disorder. 
Moreover, not all underlying cognitive deficits are known, rendering the use of a 
deficit criterion even more problematic. Also an IQ-discrepancy criterion is not 
warranted, because IQ can be affected by the same underlying etiological factors 
(certainly at the genetic level) as deficits in reading and spelling themselves.

Does this imply that all poor readers and spellers should be regarded as dys-
lexic? That is not what we would like to argue. Definitions of dyslexia often exclude 
individuals with reading and spelling problems that result from other disorders or 
that can be accounted for by general external factors (see e.g., DSM-V, American 
Psychiatric Association, 2013). Obvious exclusion criteria concern intellectual 
disabilities, visual or auditory problems, language problems in the language of in-
struction, and environmental disadvantages which, for example, result in school 
absenteeism. All these exclusion criteria concern a lack of opportunity to acquire 
reading and spelling abilities. It is important to distinguish reading difficulties due 
to lack of opportunity from those due to constitutional factors.

A specific case of a lack of opportunity is inadequate educational instruction 
(DSM V; Lyon et al., 2003). Of course ‘inadequate instruction’ is difficult to assess. 
In the response to intervention approach (RTI; Fletcher et al., 2007; Fuchs, Fuchs, 
& Compton, 2012) dyslexics are considered as persistent nonresponders. A stepwise 
approach is taken to select this group. First, in Tier 1, response to regular instruc-
tion in the classroom is considered. In a next step, Tier 2, the nonresponders of 
Tier 1 are enrolled in a standardized and preferably evidence-based intervention. 
Individuals who do not respond to Tier 2 instruction either are regarded as dyslexic.

RTI is an elegant approach to assess whether reading and spelling develop-
ment can be accelerated when opportunities are optimal. However, a number of 
practical problems with its application should be mentioned. Firstly, the approach 
seems especially suited for children in primary school, and most research on RTI 
has indeed concerned only this age-group (e.g., Fuchs et al., 2012). Secondly, it is 
difficult to establish criteria for a lack of response. Moreover, to establish response 
to intervention there is a need for curriculum-based achievement measures, which 
are often not available. Thirdly, there is a lack of evidence-based interventions.

In our view, diagnosing dyslexia is an interactive process. As a first step, reading 
and spelling problems should be assessed. In the second step, exclusion criteria have 
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to be examined: both the mentioned obvious exclusion criteria, as well as those 
pertaining to a lack of opportunity, including assessment of adequate instruction. 
Indeed, the RTI approach is incorporated in the recent DSM-V criteria as reading 
and spelling problems have to be persistent (for at least 6 months) ‘despite the pro-
vision of interventions that target those difficulties’ (p. 66). Our proposed step 1 and 
2 are identical to DSM-V. However, in an additional final step, underlying cognitive 
deficits should be measured. Deficits should not be taken as another criterion to 
establish a diagnosis, but, as argued by Pennington et al. (2012), can be used to 
validate the diagnosis. In case no deficits are found, this is a reason to consider once 
more whether exclusion criteria are not met. If repetition of step 2 leads again to 
the same conclusion, then the diagnosis of dyslexia is warranted.

References

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental disorders 
(5th ed.). Arlington, VA: American Psychiatric Publishing. 

 doi: 10.1176/appi.books.9780890425596
Bishop, D. V. M. (2015). The interface between genetics and psychology: Lessons from devel-

opmental dyslexia. Proceedings of the Royal Society B: Biological Sciences, 282(1806), 1–8.  
 doi: 10.1098/rspb.2014.3139
Bishop, D. V. M., McDonald, D., Bird, S., & Hayiou-Thomas, M. E. (2009). Children who read 

words accurately despite language impairment: Who are they and how do they do it? Child 
Development, 80(2), 593–605. doi: 10.1111/j.1467-8624.2009.01281.x

Blomert, L. (2006). Protocol dyslexie diagnostiek en behandeling [protocol for diagnosing and treat-
ing dyslexia]. Maastricht: Universiteit van Maastricht.

Byrne, B., Olson, R. K., Samuelsson, S., Wadsworth, S., Corley, R., DeFries, J. C., & Willcutt, 
E. (2006). Genetic and environmental influences on early literacy. Journal of Research in 
Reading, 29(1), 33–49. doi: 10.1111/j.1467-9817.2006.00291.x

Byrne, B., Coventry, W. L., Olson, R. K., Samuelsson, S., Corley, R., Willcutt, E. G., Wadsworth, 
S., & DeFries, J. C. (2009). Genetic and environmental influences on aspects of literacy and 
language in early childhood: Continuity and change from preschool to Grade 2. Journal of 
Neurolinguistics, 22(3), 219–236. doi: 10.1016/j.jneuroling.2008.09.003

Cunningham, A. E., & Stanovich, K. E. (1997). Early reading acquisition and its relation to read-
ing experience and ability 10 years later. Developmental Psychology, 33(6), 934–945.  

 doi: 10.1037/0012-1649.33.6.934
Fletcher, J., Lyon, G. R., Fuchs, L., & Barnes, M. (2007). Learning disabilities: From identification 

to intervention. New York: Guilford Press.
Fuchs, D., Fuchs, L. S., & Compton, D. L. (2012). Smart RTI: A next-generation approach to mul-

tilevel prevention. Exceptional Children, 78(3), 263–279. doi: 10.1177/001440291207800301
Galaburda, A. M., LoTurco, J., Ramus, F., Fitch, R. H., & Rosen, G. D. (2006). From genes to 

behavior in developmental dyslexia. Nature Neuroscience, 9(10), 1213–1217. 
 doi: 10.1038/nn1772

http://dx.doi.org/10.1176/appi.books.9780890425596
http://dx.doi.org/10.1098/rspb.2014.3139
http://dx.doi.org/10.1111/j.1467-8624.2009.01281.x
http://dx.doi.org/10.1111/j.1467-9817.2006.00291.x
http://dx.doi.org/10.1016/j.jneuroling.2008.09.003
http://dx.doi.org/10.1037/0012-1649.33.6.934
http://dx.doi.org/10.1177/001440291207800301
http://dx.doi.org/10.1038/nn1772


© 2017. John Benjamins Publishing Company
All rights reserved

360 Peter F. de Jong and Elsje van Bergen

Hale, J., Alfonso, V., Berninger, V., Bracken, B., Christo, C., Clark, E., Cohen, M., Davis, A., 
Decker, S., Denckla, M., Dumont, R., Elliott, C., Feifer, S., Fiorello, C., Flanagan, D., Fletcher-
Janzen, E., Geary, D., Gerber, M., Gerner, M., Goldstein, S., &amp;Yalof, J. (2010). Critical 
issues in response-to-intervention, comprehensive evaluation, and specific learning disabil-
ities identification and intervention: An expert white paper consensus. Learning Disability 
Quarterly, 33(3), 223–236. doi: 10.1177/073194871003300310

Hulme, C., & Snowling, M. J. (2009). Developmental disorders of language learning and cognition. 
Chichester, UK: Wiley-Blackwell.

Kovas, Y., Haworth, C. M. A., Dale, P. S., & Plomin, R. (2007). The genetic and environmental 
origins of learning abilities and disabilities in the early school years. Monographs of the 
Society for Research in Child Development, 72(3), 1–160. doi: 10.1111/j.1540-5834.2007.00453.x

Landerl, K., & Moll, K. (2010). Comorbidity of learning disorders: Prevalence and familial trans-
mission. Journal of Child Psychology and Psychiatry, 51(3), 287–294. 

 doi: 10.1111/j.1469-7610.2009.02164.x
Lyon, G. R., Shaywitz, S. E., & Shaywitz, B. A. (2003). A definition of dyslexia. Annals of Dyslexia, 

53(1), 1–14. doi: 10.1007/s11881-003-0001-9
Morgan, W. P. (1896). A case of congenital word blindness. British Medical Journal, 2(1871), 1378.  
 doi: 10.1136/bmj.2.1871.1378
Olson, R. K., Keenan, J. M., Byrne, B., & Samuelsson, S. (2014). Why do children differ in their 

development of reading and related skills? Scientific Studies of Reading, 18(1), 38–54. 
 doi: 10.1080/10888438.2013.800521
Pennington, B. F. (2006). From single to multiple deficit models of developmental disorders. 

Cognition, 101(2), 385–413. doi: 10.1016/j.cognition.2006.04.008
Pennington, B. F., Santerre-Lemmon, L., Rosenberg, J., MacDonald, B., Boada, R., Friend, A., 

Leopold, D. R., Samuelsson, S., Byrne, B., Willcutt, E. G., & Olson, R. K. (2012). Individual 
prediction of dyslexia by single versus multiple deficit models. Journal of Abnormal 
Psychology, 121(1), 212–224. doi: 10.1037/a0025823

Plomin, R., DeFries, J. C., McClearn, G. E., & McGuffin, P. (2008). Behavioral genetics (5th ed.). 
New York: Worth Publishers.

Plomin, R., & Kovas, Y. (2005). Generalist genes and learning disabilities. Psychological Bulletin, 
131(4), 592–617. doi: 10.1037/0033-2909.131.4.592

Ramus, F., & Ahissar, M. (2012). Developmental dyslexia: The difficulties of interpreting poor per-
formance, and the importance of normal performance. Cognitive Neuropsychology, 29(1–2), 
104–122. doi: 10.1080/02643294.2012.677420

Reynolds, C. R., & Shaywitz, S. E. (2009). Response to intervention: Prevention and remediation, 
perhaps. Diagnosis, no. Child Development Perspectives, 3(1), 44–47.  

 doi: 10.1111/j.1750-8606.2008.00075.x
Scarborough, H. S. (1990). Very early language deficits in dyslexic children. Child Development, 

61(6), 1728–1743. doi: 10.2307/1130834
Snowling, M. J., & Melby-Lervåg, M. (2016). Oral language deficits in familial dyslexia: A meta- 

analysis and review. Psychological Bulletin, 142, 498–545. doi: 10.1037/bul0000037
Snowling, M. J., Gallagher, A. M., & Frith, U. (2003). Family risk of dyslexia is continuous: 

Individual differences in the precursors of reading skill. Child Development, 74(2), 358–373.  
 doi: 10.1111/1467-8624.7402003
Stanovich, K. E., & Siegel, L. S. (1994). Phenotypic performance profile of children with read-

ing disabilities: A regression-based test of the phonological-core variable-difference model. 
Journal of Educational Psychology, 86(1), 24–53. doi: 10.1037/0022-0663.86.1.24

http://dx.doi.org/10.1177/073194871003300310
http://dx.doi.org/10.1111/j.1540-5834.2007.00453.x
http://dx.doi.org/10.1111/j.1469-7610.2009.02164.x
http://dx.doi.org/10.1007/s11881-003-0001-9
http://dx.doi.org/10.1136/bmj.2.1871.1378
http://dx.doi.org/10.1080/10888438.2013.800521
http://dx.doi.org/10.1016/j.cognition.2006.04.008
http://dx.doi.org/10.1037/a0025823
http://dx.doi.org/10.1037/0033-2909.131.4.592
http://dx.doi.org/10.1080/02643294.2012.677420
http://dx.doi.org/10.1111/j.1750-8606.2008.00075.x
http://dx.doi.org/10.2307/1130834
http://dx.doi.org/10.1037/bul0000037
http://dx.doi.org/10.1111/1467-8624.7402003
http://dx.doi.org/10.1037/0022-0663.86.1.24


© 2017. John Benjamins Publishing Company
All rights reserved

 Issues in diagnosing dyslexia 361

Stuebing, K. K., Barth, A. E., Trahan, L. H., Reddy, R. R., Miciak, J., & Fletcher, J. M. (2015). 
Are child cognitive characteristics strong predictors of responses to intervention? A meta- 
analysis. Review of Educational Research, 85(3), 395–429. doi: 10.3102/0034654314555996

Swagerman, S. C., van Bergen, E., Dolan, C., de Geus, E. J. C., Koenis, M. M. G., Hulshoff Pol, 
H. E., & Boomsma, D. I. (in press). Genetic transmission of reading ability. Brain and 
Language. doi: 10.1016/j.bandl.2015.07.008

Tannock, R. (2013). Rethinking ADHD and LD in DSM-5: Proposed changes in diagnostic cri-
teria. Journal of Learning Disabilities, 46(1), 5–25. doi: 10.1177/0022219412464341

Torppa, M., Lyytinen, P., Erskine, J., Eklund, K., & Lyytinen, H. (2010). Language development, 
literacy skills, and predictive connections to reading in Finnish children with and without 
familial risk for dyslexia. Journal of Learning Disabilities, 43(4), 308–321.  

 doi: 10.1177/0022219410369096
van Bergen, E., Bishop, D., van Zuijen, T., & de Jong, P. F. (2015). How does parental reading 

influence children’s reading? A study of cognitive mediation. Scientific Studies of Reading, 
19(5), 325–339. doi: 10.1080/10888438.2015.1050103

van Bergen, E., van der Leij, A., & de Jong, P. F. (2014). The intergenerational multiple deficit 
model and the case of dyslexia. Frontiers in Human Neuroscience, 8(346), 1–13. 

 doi: 10.3389/fnhum.2014.00346
van Bergen, E., de Jong, P. F., Maassen, B., Krikhaar, E., Plakas, A., & van der Leij, A. (2014). 

IQ of four-year-olds who go on to develop dyslexia. Journal of Learning Disabilities, 47(5), 
475–484. doi: 10.1177/0022219413479673

van Bergen, E., de Jong, P. F., Plakas, A., Maassen, B., & van der Leij, A. (2012). Child and paren-
tal literacy levels within families with a history of dyslexia. Journal of Child Psychology and 
Psychiatry, 53(1), 28–36. doi: 10.1111/j.1469-7610.2011.02418.x

van den Boer, M., van Bergen, E., & de Jong, P. F. (2014). Underlying skills of oral and silent read-
ing. Journal of Experimental Child Psychology, 128, 138–151. doi: 10.1016/j.jecp.2014.07.008

van der Leij, A., van Bergen, E., van Zuijen, T., de Jong, P. F., Maurits, N., & Maassen, B. (2013). 
Precursors of developmental dyslexia: An overview of the longitudinal Dutch dyslexia pro-
gramme study. Dyslexia, 19(4), 191–213. doi: 10.1002/dys.1463

van der Sluis, S., de Jong, P. F., & van der Leij, A. (2007). Executive functioning in children, and 
its relations with reasoning, reading, and arithmetic. Intelligence, 35(5), 427–449. 

 doi: 10.1016/j.intell.2006.09.001
van Viersen, S., de Bree, E. H., Kroesbergen, E. H., Slot, E. M., & de Jong, P. F. (2015). Risk and 

protective factors in gifted children with dyslexia. Annals of Dyslexia, 65(3), 178–198.  
 doi: 10.1007/s11881-015-0106-y
Vellutino, F. R., Fletcher, J. M., Snowling, M. J., & Scanlon, D. M. (2004). Specific reading disa-

bility (dyslexia): What have we learned in the past four decades? Journal of Child Psychology 
and Psychiatry, 45(1), 2–40. doi: 10.1046/j.0021-9630.2003.00305.x

Wadsworth, S., Corley, R., Hewitt, J., Plomin, R., & DeFries, J. (2002). Parent–offspring resem-
blance for reading performance at 7, 12 and 16 years of age in the Colorado adoption project. 
Journal of Child Psychology and Psychiatry, 43(6), 769–774. doi: 10.1111/1469-7610.00085

View publication statsView publication stats

http://dx.doi.org/10.3102/0034654314555996
http://dx.doi.org/10.1016/j.bandl.2015.07.008
http://dx.doi.org/10.1177/0022219412464341
http://dx.doi.org/10.1177/0022219410369096
http://dx.doi.org/10.1080/10888438.2015.1050103
http://dx.doi.org/10.3389/fnhum.2014.00346
http://dx.doi.org/10.1177/0022219413479673
http://dx.doi.org/10.1111/j.1469-7610.2011.02418.x
http://dx.doi.org/10.1016/j.jecp.2014.07.008
http://dx.doi.org/10.1002/dys.1463
http://dx.doi.org/10.1016/j.intell.2006.09.001
http://dx.doi.org/10.1007/s11881-015-0106-y
http://dx.doi.org/10.1046/j.0021-9630.2003.00305.x
http://dx.doi.org/10.1111/1469-7610.00085
https://www.researchgate.net/publication/322508993

