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Abstract Dyslexia is the most common and carefully studied of the learning disabilities in school-age children. It
is characterized by a marked impairment in the development of reading skills, and affects a large number of people.
The prevalence of dyslexia shows considerable cross-national variation. Additionally, a plethora of research studies
have indicated that there are more boys than girls with reading difficulties. The aim of this study was to identify the
frequency and gender ratio of dyslexia in a sample of Greek adolescents and their siblings. 598 secondary school
students (Mean age 13.33, SD = 1.49) who attended mainstream public schools participated in this study. The
prevalence of dyslexia in this study was estimated at 5.52%, a finding consistent with the data from other countries
with “pure” orthographies. Statistical analysis revealed significant differences in the prevalence of dyslexia between
gender (7.6% male, 3.8% female), which means that boys were twice as likely to be identified as dyslexic than their
female peers. Additionally, statistically significant differences were observed between dyslexics who had a parent
suffering from dyslexia (15.1%), compared to normal readers (1.8%), but no differences were observed between the
two groups as for the frequency of brain injuries. Overall, our findings are in accordance with the results of previous

national studies indicating the universal existence and the biological basis of this developmental disability.
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1. Introduction

Developmental dyslexia is the most common of the
learning disabilities in school-age children. It has a
biological and genetic basis characterized by a marked
impairment in the development of reading skills and
affects a large number of people [1,2]. Reading disabilities
are common, with prevalence estimates ranging from 5 to
15% of the school-aged population, depending on how the
disability is defined [3]. For example, in Australia, it is
believed that up to 20% of the student population struggle
to learn to read, while approximately 10% of those
experience substantial reading difficulties [4]. Other
studies have reported an incidence of reading disability of
up to 11% [5]. Some authors [6] have concluded that this
reading disability varies from 5 to 15% of the school
population depending on the study, whereas others claim
that only a small subset of the population (4-6%) is
reading disabled [7]. Another reason accounting for the
considerable cross-national variation of the prevalence of
dyslexia may be related to differences among languages in
the regularity of grapheme-phoneme correspondence. For
example, reading disabilities have been noted to be rare in

Japan and to be considerably less frequent in southern
Europe than in northern Europe or North America.

Additionally, a significant body of research claims that
more boys than girls experience reading problems [8].
This is also supported by a recent review [9] of empirical
studies which concluded, that on the whole, more boys
than girls are diagnosed with reading disability. Although
the degree varies considerably, most studies have reported
gender ratios of 3:1 or higher [10]. More recently, it has
been suggested [3] that there is male preponderance in
reading disabilities, with a ratio of about 1.5:1 which is
lower than the historical estimates of about 3-4:1.
However, despite the enormous body of evidence, some
researchers have reported little or no significant gender
differences. For example, a study [11] found no significant
gender differences when samples were research-identified
as opposed to school-identified, indicating that the greater
prevalence of boys with reading disabilities was due to
referral bias. Similarly, a longitudinal study [12] reported
no significant gender differences in reading disabilities.
Finally, a recent study in Greece [13] revealed that
dyslexia was more common in boys than girls (59,7% vs.
35,1%).

The origins of dyslexia are neurobiological with strong
evidence for heritability. According to recent reviews of
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the literature [14,15], many studies of the heritability of
dyslexia show converging evidence that reading skills
have a strong genetic influence. In family segregation
studies, the risk of dyslexia is 8 times higher in children
where there is a parental history of reading difficulties.
Other studies report that 25%-60% of the parents of
dyslexic children also display reading difficulties [3].

In another study [16], it has been hypothesized that
gender ratios of children with developmental
language/learning disorders and their siblings vary as a
function of parental impairment. In a family study of 62
children with developmental language/learning disorders,
a significant excess of males (44 males and 18 females, a
ratio of 2.4 : 1) was observed. Additionally, they found
that the gender ratio in this referred sample varied as a
function of parental impairment: 1.9 : 1, when neither
parent was affected; 1.8 : 1, when only the father was
affected; 4.0 : 1, when only the mother was affected; and
5.0 : 1, when both parents were affected. Aiming to test
the hypothesis, a recent study [17] reported gender ratios
for 374 reading-disabled and their 530 siblings included in
five independent studies of reading disability. The ratios
were tabulated for each study as a function of parental
impairment (neither parent affected, mother only affected,
father only affected, and both parents affected). Their
results revealed a small excess of male probands in
referred and clinic samples of reading-disabled children,
but not in research identified samples. Interestingly, a
Greek study [13] found a significantly higher prevalence
of dyslexia in children with a family risk (80%) contrary
to 46.7% of the contol group.

Although developmental dyslexia is not the result of
brain damage [1], the term dyslexia was used in early case
studies of individuals with brain injury. More recent
studies [13] have also found a significantly higher
prevalence of dyslexia in children who had suffered an
early brain injury and had received hospital treatment.

This study aimed: (a) to identify the prevalence of
dyslexia in a sample of Greek adolescents; (b) to evaluate
the gender ratio of dyslexia among these adolescents; (c)
to assess the heritability of dyslexia, examining the risk of
dyslexia in children with a parental history of reading
difficulties as well as testing further Tallal’s [16]
hypothesis and (d) to explore the possible association of
early brain injury with dyslexia.

2. Method

2.1. Survey Instrument

For the purpose of this study, a questionnaire was
designed by the research team. The questionnaire
consisted of a demographics section eliciting information
about the students’ background characteristics and
additional sections relating to their academic performance
in their school. Moreover, students had to indicate if they
had received a statement of dyslexia following assessment
at a public or private Centre of Diagnosis, among those
included in the lists of the Ministry of Education for the
assessment of specific learning difficulties. Additionally,
the instrument included two questions requesting students

to indicate if they had a history of brain injury and their
parents’ history of dyslexia respectively. The aims of all
sections were clearly stated thus ensuring that the
instrument had high ‘face’ wvalidity. Finally, the
appropriateness of all items and the instrument’s ‘content’
validity was confirmed by two expert academics
independent to the study.

2.2. Sampling Procedures and Participants

Multistage cluster sampling was employed with a view
to drawing a nationally representative sample. The process
entailed three stages: the sampling of two geographical
regions, the sampling of two counties within the selected
regions, and the sampling of twelve secondary schools
within the selected counties. This final stage also entailed
stratification in terms of school location; that is, we
randomly chose four urban (located in cities with more
than 10,000 inhabitants), four semi-urban (places of 2,500
to 10,000 inhabitants), and four rural schools (areas with
less than 2,500 inhabitants). Following this clustering
strategy, questionnaires were administered to seventy
randomly selected students in each of the twelve selected
schools (total sample of 840 students). Completed
questionnaires were returned by 598 students (age range
13-18 years; Mean age 13.33; S.D. = 1.49) representing a
71% return rate. All participants spoke Greek as their first
language, and did not have a history of major medical
illness, psychiatric illness, or significant visual or auditory
impairments according to the medical reports of their
schools.

The validity of the study was enhanced through
requesting supporting evidence from those students who
had reported a diagnosis of dyslexia or a history of brain
injury. Further, the study’s repeatability was assessed
through the Test-Retest technique, which involved 120
resubmissions (20% of the total sample) and subsequent
comparison of the results of the administrations. The
remarkably high coefficient of stability (r = 0.96)
confirmed the study’s reliability.

3. Results

3.1. Incidence of Dyslexia in a Sample of
Greek Adolescents

First, we calculated the number of dyslexic adolescents
in our sample. As it can be seen in Table 1, 5.5% of the
participating adolescents stated that they were dyslexic:

Table 1. Frequency of Dyslexia

Having Dyslexia Frequency Percent
No 565 94,5
Yes 33 55
Total 598 100,0
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3.2. Gender Differences in Dyslexia among
these Adolescents

Next, the analysis examined the prevalence of dyslexia
between genders. The chi-squared analysis performed
revealed a statistically significant association (x2 = 4.02, p
= .45). Specifically, 7.6% of the participating boys (21 out
of 277) stated that they had been identified as dyslexics as
opposed to 3.8% of the participating girls (12 out of 316),
which means that boys were twice as likely to be
identified as dyslexic than their female peers. These
percentages are depicted in Figure 1:

3.3. The Heritability Hypothesis

Next, the analysis tested the heritability hypothesis
whereby dyslexic adolescents are more likely to have a
parent suffering from dyslexia. The chi-squared analysis
performed revealed a statistically significant association
(x* = 2273, p<.001). Specifically, 15.1% of the
participating dyslexics had a parent suffering from
dyslexia (15.1%), compared to 1.8% of the participating
normal readers. These percentages are depicted in Figure
2:
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Figure 1. Percentages of dyslexic boys and girls

3.4. The Association of an Early Brain Injury
with Dyslexia.

Additionally, the analysis examined the association
between the experience of a brain injury and the
subsequent identification of dyslexia. The chi-squared
analysis did not reveal a statistically significant
association (x2 = .11, p = .75). Specifically, the frequency
of brain injuries was rather similar for the two groups i.e.
9.6% and 7.7% respectively. These percentages are
depicted in Figure 3.

4. Discussion

The prevalence of developmental dyslexia in our
study’s sample of Greek adolescents (5.52%) was similar
to the ones reported in other countries with “pure”
orthographies. More specifically, previous research [18]
has reported a general population prevalence of
approximately 5% for dyslexics. Additionally, we found
that boys were twice as likely to be identified as dyslexic
than their female peers. This finding confirms previous
research suggesting that reading disability was about twice
as common in boys than girls, irrespective of race,
severity of disability, or exclusion of children with
attentional disturbances or high activity levels [19]. Our
results are also in accordance with a comprehensive
review [20] on male vulnerability to reading disability,
which concluded that an overall gender ratio of between
1.74:1 and 2:1 is most likely to exist. Overall, from the
aforementioned studies we could conclude that there is a
clear gender bias toward males for the incidence of
reading disabilities.
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Figure 2. Percentages of parent being dyslexic in the dyslexic and
normal reader subgroups

Additionally, our findings showed that children of a
dyslexic parent had a significant higher chance of being
dyslexics than the children of normal readers, indicating
that there is a strong familial effect upon reading abilities.
However, as some authors [2,14] suggest, taking together,
the findings from the family risk studies indicate that
dyslexia is a multifactorial trait in which basic
constitutional  (genetic) vulnerabilities (notably in
phonological skills) interact with other cognitive skills and
environmental factors to produce an increased risk of
dyslexia in a continuous way.

Overall, our findings are in accordance with the results
of previous national studies [6,7], indicating the universal
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existence and the biological basis of this developmental

disability.
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Figure 3. Percentages of brain injury in the dyslexic and normal reader

groups.
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