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Abstract: Although bilingualism is generally appraised and supported by society, many more doubts
arise when it comes to children suffering from neurodevelopmental disorders. The concern that the
exposure to two languages might deteriorate the linguistic development of children, together with
the advice to simplify the linguistic environment and to adopt a monolingual approach, leads many
families to abandon their home language and sacrifice bilingualism. Scientific research, however,
has shown that this fear is ungrounded and that children with developmental disorders can become
successful bilingual speakers, if they are provided with appropriate linguistic exposure. The aim
of this paper is that of providing a state-of-the-art of the literature on this topic, by reviewing
studies conducted on the interaction between bilingualism and neurodevelopmental disorders,
focusing in particular on the interaction between bilingualism and developmental language disorder
(DLD), developmental dyslexia and autism spectrum disorder. We discuss issues related to the early
identification of DLD and dyslexia among bilinguals and we report the results of studies showing
that bilingualism does not exacerbate the difficulties of children with developmental disorders, but
on the contrary it can be beneficial for them, at the cognitive, linguistic and socio-cultural level.
Finally, we provide some recommendations for parents, educators and practitioners, focusing on
the importance of supporting the family language in all of its components, including literacy, for a
complete and harmonic bilingual growth.

Keywords: bilingualism; developmental language disorder; developmental dyslexia; autism spec-
trum disorder; benefits of bilingualism; bilingualism in developmental disorders

1. Introduction: Advantages of Bilingualism in Typical Populations

Bilingualism nowadays tends to be appraised and considered as a valuable opportu-
nity for the many advantages that it can bring with it at the socio-cultural, professional
and even cognitive level. There is more public awareness that having access to more than
one language not only permits to communicate with people of different countries and to
appreciate more in depth their culture and customs, but also to enjoy better professional
and academic opportunities improving the competitiveness in the job marked, to live
more authentic and profound experiences while travelling abroad, and to develop higher
cognitive flexibility and metalinguistic awareness.

A positive attitude toward bilingualism can drive the desire of an increasingly great
number of families to raise bilingual children and to give them a bilingual education.
Crucially, however, this attitude radically changes if individuals with language or learning
impairments are considered. In that case, positive feelings seem to vanish, giving way
to the fear that bilingualism might worsen the situation, to the point that families are
not infrequently advised to simplify the language environment and to abandon one of
their languages. This is, however, a prejudice which is not supported by scientific results
and that is not so different from the concerns that bilingualism could cause intellectual
problems which were widespread some decades ago.
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In this paper, we will deal precisely with this delicate topic, providing a state-of-the-art
of the studies conducted to assess the effects of the exposure to two languages on children
suffering from neurodevelopmental disorders, and more particularly on developmental lan-
guage disorder, developmental dyslexia and autism spectrum disorder. We will capitalize
on the results of several studies reported in the literature, showing that these worries have
no ground and that bilingualism does not aggravate the problems related to a language
impairment, but on the contrary it can, in some cases, provide even important benefits.

Before delving into these issues, it is important to define bilingualism and bilingual
development. We will adopt here a broad definition of bilingualism, considering bilinguals
all individuals that regularly use two or more languages, independently of the degree of
competence that they display in each of them. More particularly, we will focus on early
bilingual children, exposed to their second language in their infancy. We will see that to
evaluate bilinguals’ language skills it is important to take into consideration their age of
first exposure to the two languages, distinguishing simultaneous bilinguals—those children
who have been exposed to both language from birth or within three years of age—from
sequential bilinguals, who are exposed to the second language after the first one is already
in place, typically after age three. We will notice that difficulties in the second language
are more frequently observed in sequential bilinguals whose linguistic competence is still
developing and who are also called early-L2 learners. This situation is typical of many
migrant children, who are generally exposed to the majority language at the beginning of
their pre-school or school years.

Another important issue is that of language dominance: the dominant language is
that for which children have received the greatest amount of exposure, which is typically
the language in which children are more proficient [1]. However, a shift in dominance can
frequently be observed for sequential bilingual children, especially those from migrant
families, who might become dominant in their second language when this coincides with
the majority language. In this case, it often happens that the development of the minority
first language—often referred to as heritage language—stops or gives rise to attrition
phenomena. Heritage languages, which are spoken at home and readily available to the
children, in many cases tend to be never fully developed due to insufficient input from the
social environment and to differences in literacy and formal education [2]. This pattern
of acquisition notably differs from that of bilingual children whose languages are both
majority languages (i.e., English and French in Canada) and thus both widely spoken,
valued and supported by the society and the education system. In this case, a more
harmonic and successful bilingual development is likely to occur. This is also related to
the difference between additive and subtractive bilingualism: if in a situation of additive
bilingualism, the first language continues to develop without being threatened by the
learning of the second language, in subtractive bilingualism the second language tends
instead to replace the functions of the first one, whose development is thus hindered. This
is a particularly delicate topic, especially for families of children with a migrant background
who are not always aware of the importance of maintaining their home language, since
the advantages typically associated to bilingualism are more easily detected in the case
of additive bilingualism, where both languages are equally developed and appraised by
society. The sociolinguistic minority vs. majority status of the languages at play is thus
another factor to be carefully considered when evaluating the language competence and
experience of bilingualism.

Before we proceed by discussing the consequences of bilingualism on children with
a neurodevelopmental disorder, we will briefly mention the scientific debate about the
cognitive effects of bilingualism. Although it may seem hard to believe it, positive attitudes
towards bilingualism are a quite recent phenomenon. In the first decades of the last
century, bilingualism had indeed a rather negative connotation and it was believed to cause
cognitive impairments, to the point that bilingual acquisition was conceived as a “problem”
resulting in mental confusion and intellectual disadvantages for children educated in
two languages [3,4]. It was only after the seminal work by [5] that negative prejudices
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started to be countered, with many studies over the last two decades demonstrating
that bilingual children, far from being penalized, can actually even outperform their
monolingual peers especially in tasks assessing their mental flexibility. Additionally, it was
observed that the previous studies supporting a negative attitude towards bilingualism
suffered from flaws that could mislead the conclusion of a bilingual disadvantage. For
instance, in these studies, little attention was paid to carefully match monolinguals and
bilinguals, controlling possible confounding effects such as age and socio-economic status
or even ability to understand (English) instructions. Additionally, some studies ignored the
bilinguals’ refugee status and the fact that they could be penalized for not having attended
school during war time [6].

Recent research, based on a firmer ground, suggests that bilingualism does not negatively
affect the children’s cognitive development and indicates that exposure to two languages can
lead to an enhancement of the individuals’ cognitive functions across their lifespan. More
particularly, bilinguals have been found to perform better than monolinguals in executive
function tasks requiring controlled attention, conflict resolution and inhibition of misleading
and irrelevant stimuli [7–9], and also in tasks assessing metalinguistic awareness in chil-
dren [10,11], theory of mind [12,13] and reversing ambiguous figures [14]. These benefits
have been found to be more robust in children and older adults, whereas they seem more
elusive in young adults, an age where executive functions are at the peak and less variation
can arguably be detected [15]. Bilingualism has also been reported to delay the onset of
neuropathological disorders such as dementia [16,17]. These advantages have been attributed
to the constant involvement of executive functions in managing the competing language
systems in bilinguals, selecting the target language and inhibiting the non-target one, although
no consensus has been reached yet about the real underlying mechanisms. Several studies
have shown that bilingualism can result in brain changes as well, affecting those regions that
are related to cognitive control and executive functions [18,19].

Nevertheless, it must be recognized that the presence of a bilingual advantage has
been questioned by other studies, which failed to find evidence for differences between
monolinguals and bilinguals [20,21]. It should be however observed that studies reporting
null findings are not immune from methodological flaws either and that, as has been
repeatedly noted, they do not invalidate studies showing bilingual advantages [6]: what
is now generally recognized is that the bilingual experience over the lifespan is shaped
by many different factors—including exposure, attitudes, typological linguistic distance,
among others—which can affect both linguistic outcomes and cognitive effects, and which
are still not properly understood. In any case, while it would be difficult nowadays to
maintain that bilingualism can be harmful for an individuals’ language and cognitive
development, the approach towards bilingualism is still critical when it comes to children
with a neurodevelopmental disorder. In the following section we will discuss this issue
with respect to bilingual children showing a developmental language disorder.

2. Bilingualism and Developmental Language Disorder

Developmental language disorder (DLD, henceforth) is defined as a neurodevelop-
mental condition including a set of different clinical features characterized by a delay or a
disorder in one or more areas of language development, occurring in absence of cognitive,
sensory, motor, affective and important socio-environmental deficiencies [22]. The presence
of language disorders or delays is highly frequent in childhood: it is estimated that 11–18%
of the infants between 18 and 36 months present a delay in the appearance of expressive
language accompanied, in the most severe cases, by comprehension difficulties [23].

The majority of these children, who are typically referred to as late talker or late
bloomers, catch up with their peers by age three. DLD is instead diagnosed in about 5–7%
of the population, whose language difficulties persist even after age three and who are
unlikely to recover before school age [24]. In this paper, we will stick to the term DLD,
which is currently preferred to the more traditional label specific language impairment
(SLI) and to the term primary language impairment (PLI) [25].
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DLD has a genetic basis and is inheritable [26]. Children with DLD can show im-
pairments in language processing at different levels; weaknesses in morphosyntax are
generally considered a core component of the disorder, with some variation depending
on the peculiarities of the languages considered. The domain of tense morphology, for
instance, is particularly compromised in English [27], whereas the production of clitic
pronouns is impaired in languages such as Italian and French [28,29]. Another area which
is typically impaired in DLD across different languages is nonword repetition, a task in
which individuals are asked to repeat meaningless but pronounceable strings of sounds
modeled after the phonotactic structure of their language [30]. Vocabulary deficits are also
frequently reported [31], together with poor narrative skills [32]. Pragmatic competence
has been found to be impaired as well [33]. These linguistic difficulties can co-occur with
other cognitive problems affecting procedural memory, motor control and executive func-
tions [34–36]; deficits in working memory and processing speed have also been found to
be associated with the children’ language outcomes [37].

When it comes to the relationship between DLD and bilingualism, there are two
different issues that should be addressed, respectively concerning the need to properly
identify language disorders in bilinguals and the concern, often felt by parents, educators
and health professionals, that bilingualism can hinder the language development of the
impaired children. The two aspects will be discussed separately below.

2.1. Identification of DLD in Bilinguals

The first issue is related to the fact that the linguistic domains in which children
with DLD display major difficulties are typically weak in typically developing bilingual
children too. Indeed, in both populations a delay in the onset of first words and first word
combinations can be observed, together with difficulties in morphosyntax and vocabu-
lary. L2 children typically score lower than age-matched monolingual peers in language
tests [38], performing similarly to monolinguals with DLD in the areas which are typically
reported to be compromised in this disorder, such as tense-marking morphology [39],
nominal morphology [40] and clitic pronouns [41,42]. Moreover, both populations show
poorer vocabulary with respect to unimpaired monolinguals, although it must be acknowl-
edged that bilinguals specialize their lexicon in the two languages based on their effective
needs and language uses, and that their total vocabulary would probably equal that of
monolinguals if the two languages were considered together [43].

It is worth observing that grammar deficits are typically found in comprehension and
especially in production of structures that require sophisticated morphosyntactic processing
and are particularly costly in terms of memory resources. Additionally, these deficits are
more common in sequential than in simultaneous bilinguals and are significantly related to
the amount of exposure that the children have received in the second language, as well as
to their proficiency level. Normally, if the exposure to the second language is sufficient,
these difficulties spontaneously disappear, and also sequential bilinguals can catch up with
their monolingual peers [44].

Nevertheless, the presence of similarities between bilinguals and children with DLD
poses a great challenge to the identification of language disorders in bilinguals. The
difficulties shown by L2 children, which could simply reflect still incomplete acquisition,
could indeed be misinterpreted as symptoms of an underlying disorder. This can lead to
problems in the diagnosis of DLD in bilinguals, which can lead to both overdiagnosis (i.e.,
mistaken identification), when children are incorrectly identified as suffering from a DLD,
and underdiagnosis (i.e., missed identification) when they do have a language disorder,
which is however unrecognized since their language difficulties are wrongly attributed
to their being bilingual. The proportion of both over- and underdiagnosis has indeed
been found particularly high in bilinguals [45], especially if they are tested in the majority
language and if they are still not proficient in that language.
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There is no simple solution for this problem: although assessing both languages is
recommended, this is often not possible for practical reasons, including the lack of stan-
dardized tools in many languages (especially those spoken by migrant children) and the
fact that it would in any case be inappropriate to assess bilinguals based on monolinguals
norms, as it is unfortunately commonly conducted in the clinical practice in many countries.
It must indeed always be remembered that bilinguals are not just the sum of two monolin-
guals, and that it would not be fair to compare their performance to monolingual standards.
Adjusting the norms of standardized tests is also not feasible, due to the high heterogeneity
of the bilingual population in terms of linguistic background, age of onset, amount of
language use and language status [42]. Although some attempts in this direction have
been made, proposing new clinical practices based on different diagnostic tools for the
identification of language disorders in bilinguals or providing norms based on bilingual
students (see [46] for a proposal for Italian), they are not yet included in the clinical practice
and further research is still needed. A promising strategy is that of analyzing more in depth
the linguistic performance of bilinguals, especially in the so-called clinical markers of DLD,
i.e., in those areas in which monolingual children with language disorders are particularly
weak, to verify whether possible differences between the two populations could permit to
discriminate them. It has indeed been observed that bilinguals, besides showing different
acquisitional steps with respect to monolinguals, can show specific type of errors that are
different from those typically found in children with DLD. Specifically, bilinguals display
higher percentages of commission errors and overgeneralizations, which are interpreted as
a sign of creativity in L2 children’s use, and which are not found in children with DLD,
who tend to commit more omission errors [29]. For what concerns clitic production, a
clinical marker for DLD in Italian, for instance, typically developing sequential bilinguals
have been found to perform qualitatively and quantitatively differently from monolinguals
with DLD, who tend to omit the pronoun in the preschool ages: unimpaired bilinguals,
instead, show commission instead of omission errors, producing a wrong pronoun instead
of the target one [42]. Interestingly, bilinguals with DLD omit the pronoun much more
often, similarly to monolinguals with DLD [47]. Analyzing the type of error committed by
the children should thus make it possible to discriminate typical from atypical bilinguals.

A clinical marker which has proven to be particularly successful with the purpose
of discriminating bilinguals with and without language disorders is nonword repetition
(NWR), which is typically impaired in children with DLD: the advantage of this task is that
is sensitive to the presence of language disorders without being dependent on language
knowledge and vocabulary. Unimpaired bilinguals have been found to perform similarly
to monolinguals in NWR and independently of their L1, especially if the target language
has a simple phonotactic system as Italian, suggesting that the task allows a differentiation
between children with and without DLD in several languages [47–51]. Another advantage
of this task is that it provides a measure of language processing (phonological processing
and short-term memory) that is not culturally biased [52].

However, it must be noticed that no single measure can optimally distinguish the
two populations, and that creating composite clinical markers, possibly in both languages,
could provide a more precise assessment for the identification of DLD in bilinguals [53],
although more research is still needed in this respect.

Finally, in evaluating the language competence of bilinguals it is paramount to take
into consideration also aspects related to language exposure and to the minority/majority
status of the languages spoken. Caution is indeed recommended in drawing comparisons
between monolinguals and bilinguals, especially if monolinguals have a higher socioe-
conomic condition, since it has been observed that catching up with monolinguals can
take longer for bilinguals living in minority groups with a socioeconomic disadvantage,
as it might often be the case of migrant children [29]. Collecting information on exposure
factors (i.e., age of onset, quantity and quality of exposure, length of exposure) by means of
detailed questionnaires or interviews to parents is thus always recommended [54].
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Risk factors of DLD should also be considered, including late onset of multi-word
stage and family history of language disorders, which have been found to be the best
discriminators between typical and atypical development in bilinguals [45,55]. A tool that
has been specifically designed for the evaluation of clinical markers of DLD in sequential
bilinguals is the ALDeQ [56], which aims at gathering information from parents on their
child’s bilingual development in the L1 in a non-language/culture-specific way. This
instrument has been found as a useful clinical tool to be used for the identification of DLD
in bilinguals, in combination with other linguistic measures, such as the ones discussed
above (see [57] for a study deploying an Italian version of the questionnaire and reporting
good discriminant validity of the tool in a combined model, considering also NWR and
morphosyntactic competence in both comprehension and production).

2.2. Effects of Bilingualism on DLD

One of the most frequently asked questions by families and educators of bilingual chil-
dren diagnosed with DLD concerns the possible effects that the exposure to two languages
can have on their linguistic development. It is indeed often erroneously believed that, due
to the language difficulties characterizing this disorder, children with DLD will not be able
to optimally learn two languages, and that bilingualism could even worsen their clinical
picture. This is, however, just a prejudice that has not been supported by scientific evidence
and that seems to be rooted in the outdated ideas that bilingualism might constitute an
effort or a “problem” for language acquisition, as discussed above. It is thus paramount
to debunk this misconception since it can have serious negative consequences for the
bilinguals’ development and their sociocultural life.

It is not rare, indeed, that families of bilingual children with DLD are advised to give
up one of their languages, which in the case of migrant families typically coincides with the
minority language, to guarantee a better development of the community language. How-
ever, several studies have pointed out that bilingualism does not worsen their language
impairment, that they do not manifest difficulties in keeping the two languages separate
and do not display confusion, as is often feared. On the contrary, bilinguals with DLD show
difficulties in each of their languages that are specific to the language itself and similar to
those displayed by the respective monolinguals with DLD [58,59]. Bilinguals have indeed
been found to perform similarly to their monolingual peers in grammatical morphology
considering both languages [60], in clitic production and nonword repetition [41], as well
as in regular verb finiteness and nominative subjects elicited through a spontaneous nar-
rative task [61]. The difficulties shown by bilinguals in these domains are thus not due
to their being exposed to two languages, but rather to the fact that they suffer from DLD.
Conversely, bilingualism might even provide an advantage, as shown by [62], who found
that bilinguals with language disorders were even more accurate than their monolingual
peers in the use of first-person clitic, in the production of unambiguous clitics in a nar-
rative task and in a theory of mind task. Similarly, [63] reported that both monolinguals
and bilinguals with DLD have similar and persistent impairments in executive function
tasks, but bilinguals outperform monolinguals when their (lower) language knowledge is
controlled for.

Finally, it should be emphasized that simplifying the linguistic environment and
depriving children of one of their languages will not eliminate or reduce their difficulties,
which are related to the presence of a specific disorder and are not altered by the exposure
to two languages. It is, thus, fundamental to provide families with correct information,
reassuring them about the fact that bilingualism is not harmful for their children and that
there is no need to abandon one of the languages in the household. Conversely, families
should continue to provide rich and high-quality input, encouraging their children to
interact and to practice their home language. This will permit them not only to strengthen
family relationships, but also to enjoy all the positive aspects that are typically associated
with bilingualism.
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3. Bilingualism and Developmental Dyslexia

According to the DSM-5 Diagnostic and Statistical Manual of Mental Disorders, devel-
opmental dyslexia (dyslexia henceforth) belongs to the overarching category of specific
learning disorder, namely a neurodevelopmental disorder that compromises a person’s
ability to learn and use specific academic skills, such as reading, writing and arithmetic,
which serves as the foundation for most other academic learning [22]. Dyslexia, whose
main manifestation is the severe difficulty in reading, is the most widespread and studied
of these impairments, which also include dysgraphia, a disorder affecting writing skills,
and dyscalculia, which is characterized by difficulties in learning number-related concepts
and in performing math calculations and reasoning. Importantly, these disorders can-
not be accounted for by low intelligence level, neurological or sensory problems or poor
educational opportunities [64].

Beyond the reading difficulties, which can affect accuracy, fluency and comprehension,
individuals with dyslexia have been found to display linguistic deficits in phonology [65],
morphology [66,67] and grammar [68,69]. Their working memory and processing abilities
have also been found impaired [70–72] together with their automatization of skills [73]. The
incidence of dyslexia is 5–10% and it is markedly influenced by the degree of opacity of
the orthographic system, with a higher prevalence in opaque orthographies such as English
than in more transparent ones such as Italian [74]. The characteristics of a language writing
system can also lead to different manifestations of dyslexia, with fluency being more affected
in transparent orthographies and accuracy in opaque ones; it is also possible for biliterate
bilinguals to experience difficulties only (or more markedly) in one language [75,76].

Due to the increasingly high number of bilingual (often migrant) children attending
schools in the nowadays cosmopolitan and multicultural society, the relationship between
bilingualism and dyslexia constitutes a delicate issue. Research has tried to address aspects
related on the one side to the effects of bilingualism on the acquisition of reading and
on the identification of dyslexia, and on the other side on the possible consequences that
exposure to two languages and possibly to two writing systems can have on the difficulties
of bilingual children diagnosed as dyslexic.

3.1. Reading and Bilingualism: Issues for the Identification of Dyslexia

The relationship between reading and multilingualism has been extensively inves-
tigated. A number of studies have reported that bilinguals show an advantage over
monolinguals in the acquisition of reading skills, due to their better metalinguistic abili-
ties [77] and to the possibility to transfer their literacy knowledge from one language to
the other, due to the universality of the processes underlying reading [78,79], for instance,
reported the results of Gaelic–English bilinguals, attending schools in which Gaelic was a
vehicular language, who reached an optimal performance in reading in both languages,
even surpassing their English monolingual peers. It is, however, important to emphasize
that the kind of bilingualism considered in these studies is representative of an ideal situa-
tion of additive bilingualism” as [79] observe, in which, both languages are appreciated
and supported by society and schools through specific policies, and in which children
typically acquire a good command of both languages, with the second language adding
value to the first [80].

This is rather different from the condition of migrant children, who represent a
consistent proportion of the bilingual children attending schools, and who generally live in
a more disadvantaged socio-economic and cultural situation, where the home language
is not adequately supported and appraised by the community and it is mainly relegated
to the domain of orality. What typically happens is that these children are exposed to
literacy for the first time in their second language, the community language, and receive
only a rudimental, if any, instruction in their first, minority language. This fact, especially if
combined with a still incomplete competence in the vehicular language, might significantly
slow down their acquisition of literacy, with the consequence that they might lag behind
their monolingual peers in both reading and writing. Consistently, in their meta-analysis
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of the literature on reading comprehension and its underlying components, Ref. [81]
reported that bilingual and multilingual readers tend to underperform monolinguals in
text comprehension and, although at a lower extent, also in decoding. Considering that
reading comprehension is crucial for most school subjects, this discrepancy might also
explain why L2 learners, especially migrants, are often found to show higher dropout rates
and poorer learning outcomes and to perform poorly in reading tests as the PISA.

Although it should be remarked that problems in decoding are generally detected
only at the beginning of the literacy instruction process and tend to disappear after a couple
of years [82,83], the risk is that of misinterpreting these reading difficulties as symptoms of
dyslexia, leading, as in the case of DLD, to an inflation of inappropriate diagnoses. The risk
of overdiagnosis has indeed been reported to occur, especially if the same tests and cutoff
points used for monolinguals are employed, without taking into consideration the language
biography of the children [84]. On the other hand, underdiagnoses are also frequent, if
teachers assume that their problems are related to incomplete language competence and do
not refer them to health professionals for a precise assessment [85], with the unfortunate
consequence that children will not be given access to proper interventions that can improve
their literacy skills.

Since it has been shown that scores can be significantly lower if tasks are administered
in the second language instead of the first [86], it is often recommended to assess perfor-
mance also in the first language. This is, however, hardly feasible in migrant contexts, as
many children are literate only in the majority language and cannot be tested for reading
and spelling in the first language.

Research has shown that it is possible to come up with a more accurate diagnosis.
The first indispensable step is that of taking into consideration the child’s full background
and experience, gathering information about the exposure and development of the two
languages by means of specific questionnaires that could help to build a complete and
clearer picture of their language and literacy competence [87]. Furthermore, it has been
shown that some reading measures are more reliable than others: more particularly, it is
advisable to rely more on performance in nonword reading than in real-word reading,
as in this task bilinguals are not penalized from their lower lexical competence and per-
form similarly to their monolingual peers, especially for languages with a transparent
orthographic system [88]. Since dyslexia is characterized by reading difficulties in both
word and nonword reading, if a bilingual child shows impaired reading only with words,
performing similar to monolinguals with nonwords, it is more likely that their difficulties
are related to their poorer vocabulary in the vehicular language than to the presence of
a real disorder. Moreover, it would be important to integrate the diagnostic procedure
with other linguistic tasks that have proven to be successful in discriminating bilingual
children with and without dyslexia. A promising candidate is nonword repetition, which
has been found effective as an integrative tool for the identification of dyslexia in both
monolinguals and bilinguals (see [89] for a study on Italian L2 bilinguals with and without
dyslexia), together with rapid naming, which is a task assessing lexical access, in which
participants are asked to rapidly name sequences of symbols (e.g., letters, digits, colors
and objects), and which is considered as one of the best and perhaps universal predictor of
reading fluency [90].

Finally, an important recommendation for children that have been diagnosed as
dyslexics is to start intervention as soon as possible, to give them the possibility to improve
their literacy skills and their reading comprehension, which are both fundamental to fully
enjoy educational, professional and cultural opportunities.

3.2. Effects of Bilingualism in Dyslexia

One of the major concerns of parents and educators of bilingual children that have
received a diagnosis of dyslexia is that bilingualism can worsen their difficulties and
hinder their schooling progress. This fear is fueled by the wrong misconception that their
reading problems are caused by their being exposed to two languages and that by giving
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up one of them it will be possible to eliminate the source of their difficulties. Studies
on bilingual dyslexics, however, on the contrary show that they perform similarly to
monolingual dyslexics in both reading and language tasks, thus disconfirming the belief
that bilingualism has negative effects on dyslexia.

As for reading, we have already observed above that the manifestations of dyslexia
can differ based on the characteristics of the orthographic systems of both languages.
Interestingly, it has been reported that bilinguals with dyslexia who are literate in both
languages develop different reading strategies in the two writing systems, showing the
same mechanisms for processing written materials that are used by monolinguals in each
of their languages [91], with no signs of confusion or of negative effects of bilingualism on
reading in dyslexia. Conversely, cross-linguistic transfer effects from one language to the
other can be beneficial for both normal and poor readers. More particularly, it has been
found that biliterate bilinguals who learned to read in a transparent orthography, such as
Spanish or Welsh, in which mappings between letters and sounds are simple and regular,
showed an enhanced development of sublexical decoding strategies and of phonemic
awareness, which was transferred to the less consistent language, such as English. This, in
turn, provided an advantage in literacy tasks that strongly rely on phonological processing,
such as pseudoword reading, also in the opaquer language, thereby reducing the difficulties
related to dyslexia in bilinguals with respect to monolinguals [92–94]. These results are in
line with those reporting that bilingualism can boost reading skills, but of course they are
limited to those bilinguals that are also biliterate, which unfortunately is rarely the case for
migrant children.

The effects of bilingualism on the linguistic competence of dyslexics have been also
investigated: importantly, results have shown that bilingual dyslexics perform similarly to
monolingual dyslexics in those linguistic areas that are typically reported as compromised
in dyslexia, such as phonological awareness ([95] for data on nonword repetition, rhyme
detection and spoonerism,) and morphosyntactic skills (e.g., clitic production [96]). In
particular, results revealed that bilingual dyslexics were impaired at the same level of
their monolingual dyslexic peers, indicating that the exposure to two languages does not
hamper their skills.

Even more intriguingly, it has been found that the advantages that typically are
provided by bilingualism also extend to people with dyslexia, as in metalinguistic/
morphological awareness (see [97] for a task on nonword pluralization in L2 Italian based
on the Wug Test by [98]) and executive functions and implicit learning [99]. In both studies,
bilinguals with dyslexia have been found to outperform their monolingual peers, reaching
the performance levels of the groups of typically developing children.

Although research in this domain is still rather limited, it should be emphasized that
no study reports possible negative consequences of bilingualism on reading disorders, indi-
cating that the fear that exposure to two languages might worsen the difficulties of people
with dyslexia is unfounded and even dangerous. Abandoning one of the two languages
will indeed not reduce the deficits associated to the disorder, but it will deny bilinguals
the opportunity to enjoy the benefits typically provided by the practice of using two (or
more) languages. As argued above, research on the contrary indicates that biliteracy should
be encouraged and supported, since dual-language literacy instruction might boost the
development of reading and spelling skills in both languages through positive mechanisms
of cross-linguistic transfer.

4. Bilingualism and Autism Spectrum Disorder

Autism spectrum disorder (ASD) is a developmental condition which is characterized
by persistent difficulties in social communication and social interaction across multiple
contexts and repetitive patterns of behavior, interests, or activities [22]. The reference of
a “spectrum” relates to the presence of considerable inter-individual heterogeneity in the
manifestations of the disorder, which might range from mild to severe, also depending on
the individual’s intellectual functioning and adaptive behavior. Communication problems



Sustainability 2021, 13, 13830 10 of 16

often involve delayed speech, echolalia and use of deictic pronouns [100,101], and prag-
matic skills, as in command of conversational rules, comprehension of irony and metaphors
and use of referential expressions [102,103]. Absence of verbalization can even be observed
in some cases into adolescence and beyond [101]. A core feature of ASD is the impairment
in theory of mind (ToM), which refers to the individual’s ability to attribute cognitive states
and emotions to oneself and to others. Deficits in ToM are believed to explain the problems
in social interaction frequently reported by individuals with ASD [104,105].

Due to the increasing number of bilingual families and bilingual children with ASD
and to the extensive negative effects on conversational skills in this disorder, the interaction
between bilingualism and ASD has been explored by several studies. A consistent body
of research focuses on the language policies adopted by families, who are frequently
discouraged by practitioners to maintain their home language and are advised to adopt a
monolingual approach [106,107]. As in the case of DLD and dyslexia, this recommendation
lies on the misconception that bilingualism can deteriorate the development of the children
and that a simplification of the linguistic environment can mitigate their language problems.

Such advice is actually in deep contrast with a growing body of evidence that not
only children with ASD can become successful bilingual speakers but they can even benefit
from the exposure to two languages [108]. No study indeed supports the concern that
bilingualism can be detrimental for the linguistic, social and cognitive development of these
children, who conversely have been found to perform similarly to monolinguals with ASD in
different domains (see [109] for a systematic review of the literature). Stages of early language
development and vocabulary growth have been found to be similar in monolingual and
bilingual toddlers and preschool children [110,111]; bilinguals with ASD are reported to have
a larger lexicon than respective monolinguals, if both languages are considered together [112].
A crucial role in both vocabulary and language tasks is played by the amount of language
exposure, which is the strongest predictor of language skills: this offers an important practical
indication, as it suggests that children with ASD can successfully grow bilingual on condition
that adequate exposure to the two languages is provided.

Furthermore, it has been shown that exposure to two languages does not inhibit the
social development of children with ASD, who instead show similar characteristics to
their monolingual peers [113], nor does it aggravate their difficulties in terms of pragmatic
competence [114] or cognitive functioning [111].

On the contrary, bilingualism could mitigate the difficulties in executive functions
and cognitive flexibility of children with ASD, resulting in enhanced performance in
tasks tapping on their executive functions and selective attention [115,116]. Advantages of
bilingualism in the verbal domain have also been reported, as in narrative production: more
particularly, bilinguals have been found to outperform monolinguals in narrative tasks,
considering both structure complexity and use of adverbial clauses, and also to produce a
lower number of ambiguous referential expressions with respect to children exposed to
only one language [117]. Moreover, it has been reported that bilinguals with ASD made
use of more communicative gestures, were engaged in more imaginative play [111] and
showed better ToM skills than monolinguals with ASD [115].

These results thus unanimously indicate that adopting a monolingual approach is
not necessary or useful for children with ASD: not only it would deprive them from the
possibility of growing bilingual, but it could in many cases exacerbate their isolation
from the family environment and the social and cultural community life. Reducing or
even abandoning the family language could indeed cause negative consequences on the
family well-being, such as engendering parental guilt or preventing other siblings to grow
bilingual as well [118]. Speaking the home language, instead, enables parents to connect
emotionally with their children and express their feelings in a more natural way, preserving
and enhancing the psychological well-being of the whole family, which is particularly
important when it comes to ASD. Qualitative research on the linguistic policies adopted by
families of children with ASD reveal that bilingual parents report a higher level of comfort,
emotional involvement and competence when they use the native language with their
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child, whereas they show more frequent interruptions and shorter utterances when they
use the non-native language [117].

Finally, it is essential to emphasize that in order to guarantee a full bilingual develop-
ment, children with ASD need to be given consistent and varied opportunities to hear and
practice the home language, which is particularly relevant in the case of heritage languages
in contexts where the majority language is the dominant one [119].

5. Conclusive Remarks: Best Practices and Indications for Families, Educators
and Practitioners

Families and society are increasingly aware of the importance of bilingualism and
of the benefits associated with it. However, when faced with situations involving a de-
velopmental disorder, the fear of worsening an already delicate situation tends to prevail.
Although these concerns are understandable, research has shown that they are unfounded:
it is very unlikely that bilingualism can worsen the difficulties experienced by children
suffering from language related impairments such as DLD, dyslexia or ASD.

On the contrary, the studies reviewed above reveal that bilingualism, far from having
negative consequences on the linguistic development of the children, can lead to benefits
both from a linguistic and a cognitive point of view. The advantages that the exposure to
two languages provides in terms of cognitive flexibility and metalinguistic skills, among
others, have indeed been found to extend, even at a higher degree, to individuals suffering
from language and learning impairments.

There is, thus, ample evidence indicating that children with developmental disorders
can become successful language users and enjoy all the opportunities offered by bilingual-
ism, if they are provided with an extensive and varied exposure to the two languages
(especially to the home language, which in general is not the dominant one for children
attending school in the host country) and with an adequate support in an inclusive edu-
cational context [120]. There is then no reason why parents should sacrifice one of their
languages: renouncing to bilingualism, indeed, would not only be useless for the purpose
of reducing the children’s difficulties, but it could rather be harmful, especially for the
psychological wellbeing of the children themselves and of their families.

It is important also to take into consideration the environment in which the child lives,
acknowledging that in some cases bilingualism is not only a choice but a necessity, as it
happens in migrant families that are used to communicate in their home language and
that might not be proficient (or literate) in the majority language. Asking these families
to abandon their first language to guarantee a supposedly better development of the
second, not only has no scientific basis but can create situations of great discomfort and
even determine the isolation of the child within his own family, which would inevitably
resort to using the minority language in the conversational exchanges in which the child is
not involved. Parents could even provide poor-quality input, if they lack fluency in the
second language, and their fear to pass on grammatical mistakes could create a barrier to
successful communication [109,118]. Having poor proficiency in the language directed to
the children can indeed hinder communication, leading to lower opportunities for parent–
child interactions which certainly do not facilitate the child’s language development.

Supporting the maintenance of the home language and encouraging bilingualism,
also in more vulnerable contexts as in families with migrant background, is instead fun-
damental to safeguard the psychological well-being of the children and of their families
and to avoid situations of subtractive bilingualism [121]. In this light, schools might also
foster inclusion within bilingual students at risk for exclusion by promoting educational
practices that adhere to the principles of additive bilingualism, i.e., by proposing dual
language educational curricula addressing the needs of culturally and linguistically diverse
learners [122]. It is, thus, of the upmost importance to spread correct information about
the benefits of maintaining the home language, especially in migrant families, which often
tend to underestimate the importance of their mother tongue [123]. The role of teachers,
educators and practitioners is crucial here to raise the awareness of families and children
themselves on the advantages provided by bilingualism at different levels, as well as on
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the possible weaknesses, as in lexical competence, that they might display, explaining
that they are just part of the natural process of becoming bilingual and should not be a
cause for concern. Especially regarding children with a migrant background, it should be
emphasized by schools and society that all languages are equally valuable and worth to
be preserved, remarking that minority languages are crucial also for maintaining cross-
generational relationships and preserving cultural heritage [124]. Sacrificing the home
language could indeed result in lack of integration of the children with their community
and weakening of family relations due to language barriers, while also leading to contexts
of subtractive bilingualism in which the benefits of bilingualism might be reduced.

The vital role of literacy instruction in the minority language needs also to be under-
lined: schools, educators and practitioners should indeed emphasize that home literacy
experiences are fundamental to enrich the children’s language exposure and to offer them
better literacy outcomes and deepen connections to the family culture.

Author Contributions: Conceptualization: M.V. (Maria Vender), M.V. (Mirta Vernice), A.S.; writing—
original draft preparation: M.V. (Maria Vender); writing—review and editing: M.V. (Maria Vender),
M.V. (Mirta Vernice), A.S. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Meisel, J.M. First and Second Language Acquisition: Parallels and Differences; Cambridge University Press: Cambridge, UK, 2011;

ISBN 978-0-521-55294-3.
2. Kupisch, T.; Rothman, J. Terminology Matters! Why Difference Is Not Incompleteness and How Early Child Bilinguals Are

Heritage Speakers. Int. J. Biling. 2018, 22, 564–582. [CrossRef]
3. Smith, F. Bilingualism and Mental Development. Br. J. Psychol. Gen. Sect. 1923, 13, 271–282. [CrossRef]
4. Darcy, N.T. A Review of the Literature on the Effects of Bilingualism upon the Measurement of Intelligence. Pedagog. Semin. J.

Genet. Psychol. 1953, 82, 21–57. [CrossRef] [PubMed]
5. Peal, E.; Lambert, W.E. The Relation of Bilingualism to Intelligence. Psychol. Monogr. Gen. Appl. 1962, 76, 1–23. [CrossRef]
6. Antoniou, M. The Advantages of Bilingualism Debate. Annu. Rev. Linguist. 2019, 5, 395–415. [CrossRef]
7. Bialystok, E. Bilingualism: The Good, the Bad, and the Indifferent. Biling. Lang. Cogn. 2009, 12, 3–11. [CrossRef]
8. Carlson, S.M.; Meltzoff, A.N. Bilingual Experience and Executive Functioning in Young Children. Dev. Sci. 2008, 11, 282–298.

[CrossRef]
9. Costa, A.; Hernández, M.; Sebastián-Gallés, N. Bilingualism Aids Conflict Resolution: Evidence from the ANT Task. Cognition

2008, 106, 59–86. [CrossRef]
10. Bialystok, E. Factors in the Growth of Linguistic Awareness. Child. Dev. 1986, 57, 498–510. [CrossRef]
11. Bialystok, E.; Peets, K.F.; Moreno, S. Producing Bilinguals through Immersion Education: Development of Metalinguistic

Awareness. Appl. Psycholinguist. 2014, 35, 177–191. [CrossRef]
12. Goetz, P.J. The Effects of Bilingualism on Theory of Mind Development. Biling. Lang. Cogn. 2003, 6, 1–15. [CrossRef]
13. Schroeder, S.R. Do Bilinguals Have an Advantage in Theory of Mind? A Meta-Analysis. Front. Commun. 2018, 3, 36. [CrossRef]
14. Bialystok, E.; Shapero, D. Ambiguous Benefits: The Effect of Bilingualism on Reversing Ambiguous Figures. Dev. Sci. 2005, 8,

595–604. [CrossRef]
15. Bialystok, E.; Poarch, G.; Luo, L.; Craik, F.I.M. Effects of Bilingualism and Aging on Executive Function and Working Memory.

Psychol. Aging 2014, 29, 696–705. [CrossRef]
16. Alladi, S.; Bak, T.H.; Duggirala, V.; Surampudi, B.; Shailaja, M.; Shukla, A.K.; Chaudhuri, J.R.; Kaul, S. Bilingualism Delays Age at

Onset of Dementia, Independent of Education and Immigration Status. Neurology 2013, 81, 1938–1944. [CrossRef]
17. Bialystok, E. Cognitive Effects of Bilingualism: How Linguistic Experience Leads to Cognitive Change. Int. J. Biling. Educ. Biling.

2007, 10, 210–223. [CrossRef]
18. Abutalebi, J. Neural Aspects of Second Language Representation and Language Control. Acta Psychol. 2008, 128, 466–478. [CrossRef]
19. Abutalebi, J.; Della Rosa, P.A.; Ding, G.; Weekes, B.; Costa, A.; Green, D.W. Language Proficiency Modulates the Engagement of

Cognitive Control Areas in Multilinguals. Cortex 2013, 49, 905–911. [CrossRef]
20. Paap, K.R.; Sawi, O. Bilingual Advantages in Executive Functioning: Problems in Convergent Validity, Discriminant Validity, and

the Identification of the Theoretical Constructs. Front. Psychol. 2014, 5, 962. [CrossRef]
21. Paap, K.R.; Greenberg, Z.I. There Is No Coherent Evidence for a Bilingual Advantage in Executive Processing. Cogn. Psychol.

2013, 66, 232–258. [CrossRef]
22. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 15th ed.; American Psychiatric Association:

Arlington County, VA, USA, 2013; ISBN 978-0-89042-555-8.

http://doi.org/10.1177/1367006916654355
http://doi.org/10.1111/j.2044-8295.1923.tb00101.x
http://doi.org/10.1080/08856559.1953.10533654
http://www.ncbi.nlm.nih.gov/pubmed/13035073
http://doi.org/10.1037/h0093840
http://doi.org/10.1146/annurev-linguistics-011718-011820
http://doi.org/10.1017/S1366728908003477
http://doi.org/10.1111/j.1467-7687.2008.00675.x
http://doi.org/10.1016/j.cognition.2006.12.013
http://doi.org/10.2307/1130604
http://doi.org/10.1017/S0142716412000288
http://doi.org/10.1017/S1366728903001007
http://doi.org/10.3389/fcomm.2018.00036
http://doi.org/10.1111/j.1467-7687.2005.00451.x
http://doi.org/10.1037/a0037254
http://doi.org/10.1212/01.wnl.0000436620.33155.a4
http://doi.org/10.2167/beb441.0
http://doi.org/10.1016/j.actpsy.2008.03.014
http://doi.org/10.1016/j.cortex.2012.08.018
http://doi.org/10.3389/fpsyg.2014.00962
http://doi.org/10.1016/j.cogpsych.2012.12.002


Sustainability 2021, 13, 13830 13 of 16

23. Desmarais, C.; Sylvestre, A.; Meyer, F.; Bairati, I.; Rouleau, N. Systematic Review of the Literature on Characteristics of Late-
Talking Toddlers. Int. J. Lang. Commun. Disord. 2008, 43, 361–389. [CrossRef]

24. Law, J.; Boyle, J.; Harris, F.; Harkness, A.; Nye, C. Prevalence and Natural History of Primary Speech and Language Delay:
Findings from a Systematic Review of the Literature. Int. J. Lang. Commun. Disord. 2000, 35, 165–188. [CrossRef]

25. Bishop, D.V.M. Why Is It so Hard to Reach Agreement on Terminology? The Case of Developmental Language Disorder (DLD).
Int. J. Lang. Commun. Disord. 2017, 52, 671–680. [CrossRef]

26. Bishop, D.V.; North, T.; Donlan, C. Genetic Basis of Specific Language Impairment: Evidence from a Twin Study. Dev. Med. Child.
Neurol. 1995, 37, 56–71. [CrossRef] [PubMed]

27. Rice, M.L.; Wexler, K.; Cleave, P.L. Specific Language Impairment as a Period of Extended Optional Infinitive. J. Speech Lang. Hear.
Res. 1995, 38, 850–863. [CrossRef]

28. Bortolini, U.; Arfé, B.; Caselli, C.M.; Degasperi, L.; Deevy, P.; Leonard, L.B. Clinical Markers for Specific Language Impairment in
Italian: The Contribution of Clitics and Non-word Repetition. Int. J. Lang. Commun. Disord. 2006, 41, 695–712. [CrossRef] [PubMed]

29. Paradis, J. The Interface between Bilingual Development and Specific Language Impairment. Appl. Psycholinguist. 2010, 31,
227–252. [CrossRef]

30. Dispaldro, M.; Leonard, L.B.; Deevy, P. Real-Word and Nonword Repetition in Italian-Speaking Children With Specific Language
Impairment: A Study of Diagnostic Accuracy. J. Speech Lang. Hear. Res. 2013, 56, 323–336. [CrossRef]

31. Leonard, L.B. Language, speech, and communication. In Children with Specific Language Impairment, 2nd ed.; The MIT Press:
Cambridge, MA, USA, 2014; ISBN 978-0-262-02706-9.

32. Botting, N. Narrative as a Tool for the Assessment of Linguistic and Pragmatic Impairments. Child. Lang. Teach. Ther. 2002, 18,
1–21. [CrossRef]

33. Katsos, N.; Andrés-Roqueta, C.; Estevan, R.A.C.; Cummins, C. Are Children with Specific Language Impairment Competent with
the Pragmatics and Logic of Quantification? Cognition 2011, 119, 43–57. [CrossRef]

34. Finlay, J.C.S.; McPhillips, M. Comorbid Motor Deficits in a Clinical Sample of Children with Specific Language Impairment.
Res. Dev. Disabil. 2013, 34, 2533–2542. [CrossRef]

35. Lum, J.A.G.; Conti-Ramsden, G.; Page, D.; Ullman, M.T. Working, Declarative and Procedural Memory in Specific Language
Impairment. Cortex 2012, 48, 1138–1154. [CrossRef]

36. Pauls, L.J.; Archibald, L.M.D. Executive Functions in Children With Specific Language Impairment: A Meta-Analysis. J. Speech
Lang. Hear. Res. 2016, 59, 1074–1086. [CrossRef]

37. Leonard, L.B.; Weismer, S.E.; Miller, C.A.; Francis, D.J.; Tomblin, J.B.; Kail, R.V. Speed of Processing, Working Memory, and
Language Impairment in Children. J. Speech Lang. Hear. Res. 2007, 50, 408–428. [CrossRef]

38. Crutchley, A.; Conti-Ramsden, G.; Botting, N. Bilingual Children with Specific Language Impairment and Standardized Assess-
ments: Preliminary Findings from a Study of Children in Language Units. Int. J. Biling. 1997, 1, 117–134. [CrossRef]

39. Paradis, J.; Crago, M. Tense and Temporality: A Comparison between Children Learning a Second Language and Children with
SLI. J. Speech Lang. Hear. Res. 2000, 43, 834–847. [CrossRef]

40. Paradis, J.; Crago, M. Comparing L2 and SLI Grammars in Child French. In The Acquisition of French in Different Contexts: Focus on
Functional Categories; Prévost, P., Paradis, J., Eds.; John Benjamins Publishing Company: Amsterdam, The Netherlands, 2004;
pp. 89–107.

41. Grüter, T. Comprehension and Production of French Object Clitics by Child Second Language Learners and Children with Specific
Language Impairment. Appl. Psycholinguist. 2005, 26, 363–391. [CrossRef]

42. Vender, M.; Garraffa, M.; Sorace, A.; Guasti, M.T. How Early L2 Children Perform on Italian Clinical Markers of SLI: A Study of
Clitic Production and Nonword Repetition. Clin. Linguist. Phon. 2016, 30, 150–169. [CrossRef]

43. Bialystok, E.; Luk, G.; Peets, K.F.; Yang, S. Receptive Vocabulary Differences in Monolingual and Bilingual Children. Bilingualism
2010, 13, 525–531. [CrossRef]

44. Vender, M.; Delfitto, D.; Melloni, C. Clitic Production in Bilingual Children: When Exposure Matters. Languages 2018, 3, 22. [CrossRef]
45. Grimm, A.; Schulz, P. Specific Language Impairment and Early Second Language Acquisition: The Risk of Over-and Underdiag-

nosis. Child. Ind. Res. 2014, 7, 821–841. [CrossRef]
46. Marinelli, C.V.; Iaia, M.; Cassibba, R.; Traficante, D.; Zoccolotti, P.; Angelelli, P. La Valutazione Del Linguaggio Orale e Scritto e

Del Profilo Neuropsicologico in Bambini Bilingui. Dati Di Riferimento per La Scuola Primaria. Psicol. Clin. Dello Svilupp. 2020, 3,
437–470. [CrossRef]

47. Guasti, M.T.; White, M.J.; Bianco, G.; Arosio, F.; Camilleri, B.; Hasson, N. Two Clinical Markers for DLD in Monolingual Italian
Speakers: What Can They Tell Us about Second Language Learners with DLD? Clin. Linguist. Phon. 2021, 35, 829–846. [CrossRef]

48. Armon-Lotem, S.; Meir, N. Diagnostic Accuracy of Repetition Tasks for the Identification of Specific Language Impairment (SLI)
in Bilingual Children: Evidence from Russian and Hebrew. Int. J. Lang. Commun. Disord. 2016, 51, 715–731. [CrossRef]

49. Boerma, T.; Chiat, S.; Leseman, P.; Timmermeister, M.; Wijnen, F.; Blom, E. A Quasi-Universal Nonword Repetition Task as a
Diagnostic Tool for Bilingual Children Learning Dutch as a Second Language. J. Speech Lang. Hear. Res. 2015, 58, 1747–1760.
[CrossRef]

50. Dos Santos, C.; Ferré, S. A Nonword Repetition Task to Assess Bilingual Children’s Phonology. Lang. Acquis. 2018, 25, 58–71.
[CrossRef]

http://doi.org/10.1080/13682820701546854
http://doi.org/10.1080/136828200247133
http://doi.org/10.1111/1460-6984.12335
http://doi.org/10.1111/j.1469-8749.1995.tb11932.x
http://www.ncbi.nlm.nih.gov/pubmed/7828787
http://doi.org/10.1044/jshr.3804.850
http://doi.org/10.1080/13682820600570831
http://www.ncbi.nlm.nih.gov/pubmed/17079223
http://doi.org/10.1017/S0142716409990373
http://doi.org/10.1044/1092-4388(2012/11-0304)
http://doi.org/10.1191/0265659002ct224oa
http://doi.org/10.1016/j.cognition.2010.12.004
http://doi.org/10.1016/j.ridd.2013.05.015
http://doi.org/10.1016/j.cortex.2011.06.001
http://doi.org/10.1044/2016_JSLHR-L-15-0174
http://doi.org/10.1044/1092-4388(2007/029)
http://doi.org/10.1177/136700699700100202
http://doi.org/10.1044/jslhr.4304.834
http://doi.org/10.1017/S0142716405050216
http://doi.org/10.3109/02699206.2015.1120346
http://doi.org/10.1017/S1366728909990423
http://doi.org/10.3390/languages3030022
http://doi.org/10.1007/s12187-013-9230-6
http://doi.org/10.1449/98294
http://doi.org/10.1080/02699206.2020.1830303
http://doi.org/10.1111/1460-6984.12242
http://doi.org/10.1044/2015_JSLHR-L-15-0058
http://doi.org/10.1080/10489223.2016.1243692


Sustainability 2021, 13, 13830 14 of 16

51. Girbau, D.; Schwartz, R.G. Phonological Working Memory in Spanish–English Bilingual Children with and without Specific
Language Impairment. J. Commun. Disord. 2008, 41, 124–145. [CrossRef]

52. Weismer, S.E.; Tomblin, J.B.; Zhang, X.; Buckwalter, P.; Chynoweth, J.G.; Jones, M. Nonword Repetition Performance in School-Age
Children With and Without Language Impairment. J. Speech Lang. Hear. Res. 2000, 43, 865–878. [CrossRef]

53. Ebert, K.D.; Kohnert, K. Language Learning Impairment in Sequential Bilingual Children. Lang. Teach. 2016, 49, 301–338. [CrossRef]
54. Garraffa, M.; Vender, M.; Sorace, A.; Guasti, M.T. Is It Possible to Differentiate Multilingual Children and Children with

Developmental Language Disorder? Lang. Soc. Policy 2019, 1, 1–8. [CrossRef]
55. Boerma, T.; Blom, E. Assessment of Bilingual Children: What If Testing Both Languages Is Not Possible? J. Commun. Disord. 2017,

66, 65–76. [CrossRef] [PubMed]
56. Paradis, J.; Emmerzael, K.; Duncan, T.S. Assessment of English Language Learners: Using Parent Report on First Language

Development. J. Commun. Disord. 2010, 43, 474–497. [CrossRef] [PubMed]
57. Bonifacci, P.; Atti, E.; Casamenti, M.; Piani, B.; Porrelli, M.; Mari, R. Which Measures Better Discriminate Language Minority

Bilingual Children With and Without Developmental Language Disorder? A Study Testing a Combined Protocol of First and
Second Language Assessment. J. Speech Lang. Hear. Res. 2020, 63, 1898–1915. [CrossRef] [PubMed]

58. Fabbro, F.; Marini, A. Diagnosi e valutazione dei disturbi di linguaggio in bambini bilingui. In Neuropsicologia Dello Sviluppo;
Vicari, S., Caselli, M.C., Eds.; Il Mulino: Bologna, Italy, 2010; pp. 119–132.

59. Garraffa, M.; Sorace, A.; Vender, M. Il Cervello Bilingue; Carocci: Rome, Italy, 2020; ISBN 978-88-430-9907-8.
60. Paradis, J.; Crago, M.; Genesee, F.; Rice, M. French-English Bilingual Children with SLI: How Do They Compare with Their

Monolingual Peers? J. Speech Lang. Hear. Res. 2003, 46, 113–127. [CrossRef]
61. Gutiérrez-Clellen, V.F.; Simon-Cereijido, G.; Wagner, C. Bilingual Children with Language Impairment: A Comparison with

Monolinguals and Second Language Learners. Appl. Psycholinguist. 2008, 29, 3–19. [CrossRef]
62. Tsimpli, I.M.; Peristeri, E.; Andreou, M. Object Clitic Production in Monolingual and Bilingual Children with Specific Language

Impairment: A Comparison between Elicited Production and Narratives. Linguist. Approaches Biling. 2017, 7, 394–430. [CrossRef]
63. Boerma, T.; Blom, E. Effects of Developmental Language Disorder and Bilingualism on Children’s Executive Functioning:

A Longitudinal Study. Res. Dev. Disabil. 2020, 107, 103782. [CrossRef]
64. Lyon, G.R.; Shaywitz, S.E.; Shaywitz, B.A. A Definition of Dyslexia. Ann. Dyslexia 2003, 53, 1–14. [CrossRef]
65. Ramus, F.; Szenkovits, G. What Phonological Deficit? Q. J. Exp. Psychol. 2008, 61, 129–141. [CrossRef]
66. Joanisse, M.F.; Manis, F.R.; Keating, P.; Seidenberg, M.S. Language Deficits in Dyslexic Children: Speech Perception, Phonology,

and Morphology. J. Exp. Child. Psychol. 2000, 77, 30–60. [CrossRef]
67. Vender, M.; Mantione, F.; Savazzi, S.; Delfitto, D.; Melloni, C. Inflectional Morphology and Dyslexia: Italian Children’s Perfor-

mance in a Nonword Pluralization Task. Ann. Dyslexia 2017, 67, 401–426. [CrossRef]
68. Bar-Shalom, E.G.; Crain, S.; Shankweiler, D. A Comparison of Comprehension and Production Abilities of Good and Poor

Readers. Appl. Psycholinguist. 1993, 14, 197–227. [CrossRef]
69. Wiseheart, R.; Altmann, L.J.P.; Park, H.; Lombardino, L.J. Sentence Comprehension in Young Adults with Developmental Dyslexia.

Ann. Dyslexia 2009, 59, 151–167. [CrossRef]
70. Beneventi, H.; Tønnessen, F.E.; Ersland, L.; Hugdahl, K. Executive Working Memory Processes in Dyslexia: Behavioral and FMRI

Evidence: Working Memory Deficit in Dyslexia. Scand. J. Psychol. 2010, 51, 192–202. [CrossRef]
71. McLoughlin, D.; Leather, C. The Dyslexic Adult: Interventions and Outcomes-An Evidence-Based Approach; John Wiley & Sons, Ltd.:

Oxford, UK, 2013; ISBN 978-1-118-32337-3.
72. Vender, M. Disentangling Dyslexia. Phonological and Processing Impairment in Developmental Dyslexia.; Peter Lang: Bern, Switzerland,

2017; ISBN 978-3-0343-2964-4.
73. Nicolson, R.; Fawcett, A. Dyslexia, Learning, and the Brain; The MIT Press: Cambridge, MA, USA, 2008; ISBN 978-0-262-28066-2.
74. Landerl, K.; Ramus, F.; Moll, K.; Lyytinen, H.; Leppänen, P.H.T.; Lohvansuu, K.; O’Donovan, M.; Williams, J.; Bartling, J.; Bruder,

J.; et al. Predictors of Developmental Dyslexia in European Orthographies with Varying Complexity. J. Child. Psychol. Psychiatry
2013, 54, 686–694. [CrossRef]

75. Smythe, I.; Everatt, J. Dyslexia Diagnosis in Different Languages. In Multilingualism, Literacy & Dyslexia; Peer, L., Reid, G., Eds.;
David Fulton Publisher: London, UK, 2000.

76. Wydell, T.N.; Butterworth, B. A Case Study of an English-Japanese Bilingual with Monolingual Dyslexia. Cognition 1999, 70,
273–305. [CrossRef]

77. Bialystok, E.; Luk, G.; Kwan, E. Bilingualism, Biliteracy, and Learning to Read: Interactions Among Languages and Writing
Systems. Sci. Stud. Read. 2005, 9, 43–61. [CrossRef]

78. Perfetti, C.A. The Universal Grammar of Reading. Sci. Stud. Read. 2003, 7, 3–24. [CrossRef]
79. O’Hanlon, F.; Paterson, L.; McLeod, W. The Attainment of Pupils in Gaelic-Medium Primary Education in Scotland. Int. J. Biling.

Educ. Biling. 2013, 16, 707–729. [CrossRef]
80. Johnstone, R. The Impact of Current Developments to Support. The Gaelica Language: Review of Research; Scottish CILT: Sterling,

Scotland, 1994.
81. Melby-Lervåg, M.; Lervåg, A. Reading Comprehension and Its Underlying Components in Second-Language Learners: A Meta-

Analysis of Studies Comparing First- and Second-Language Learners. Psychol. Bull. 2014, 140, 409–433. [CrossRef]

http://doi.org/10.1016/j.jcomdis.2007.07.001
http://doi.org/10.1044/jslhr.4304.865
http://doi.org/10.1017/S0261444816000070
http://doi.org/10.17863/CAM.37928
http://doi.org/10.1016/j.jcomdis.2017.04.001
http://www.ncbi.nlm.nih.gov/pubmed/28448800
http://doi.org/10.1016/j.jcomdis.2010.01.002
http://www.ncbi.nlm.nih.gov/pubmed/20304411
http://doi.org/10.1044/2020_JSLHR-19-00100
http://www.ncbi.nlm.nih.gov/pubmed/32516561
http://doi.org/10.1044/1092-4388(2003/009)
http://doi.org/10.1017/S0142716408080016
http://doi.org/10.1075/lab.15025.tsi
http://doi.org/10.1016/j.ridd.2020.103782
http://doi.org/10.1007/s11881-003-0001-9
http://doi.org/10.1080/17470210701508822
http://doi.org/10.1006/jecp.1999.2553
http://doi.org/10.1007/s11881-017-0152-8
http://doi.org/10.1017/S0142716400009553
http://doi.org/10.1007/s11881-009-0028-7
http://doi.org/10.1111/j.1467-9450.2010.00808.x
http://doi.org/10.1111/jcpp.12029
http://doi.org/10.1016/S0010-0277(99)00016-5
http://doi.org/10.1207/s1532799xssr0901_4
http://doi.org/10.1207/S1532799XSSR0701_02
http://doi.org/10.1080/13670050.2012.711807
http://doi.org/10.1037/a0033890


Sustainability 2021, 13, 13830 15 of 16

82. August, D.; Shanahan, T. Developing Literacy in Second-Language Learners. Lessons from the Report of the National Literacy Panel on
Language-Minority Children and Youth; Lawrence Erlbaum Associates Publishers: Mahwah, NJ, USA, 2006.

83. Bellocchi, S.; Tobia, V.; Bonifacci, P. Predictors of Reading and Comprehension Abilities in Bilingual and Monolingual Children:
A Longitudinal Study on a Transparent Language. Read. Writ. 2017, 30, 1311–1334. [CrossRef]

84. Samson, J.F.; Lesaux, N.K. Language-Minority Learners in Special Education: Rates and Predictors of Identification for Services.
J. Learn. Disabil. 2009, 42, 148–162. [CrossRef]

85. Limbos, M.M.; Geva, E. Accuracy of Teacher Assessments of Second-Language Students at Risk for Reading Disability. J. Learn.
Disabil. 2001, 34, 136–151. [CrossRef]

86. Anderson, C.; Haapakangas, E.L.; Huhta, A.; Nieminem, L.; Ullakonoja, R. The Diagnosis of Reading in a Second or Foreign Language;
Routledge: London, UK, 2015.

87. Mortimore, T.; Hansen, L.; Hutchings, M.; Northcote, A.; Fernando, J.; Horobin, L.; Saunders, K.; Everatt, J. Dyslexia and
Multilingualism: Identifying and Supporting Bilingual Learners Who Might Be at Risk of Developing SpLD/Dyslexia; Research Report;
The British Dyslexia Association: Bracknell, UK, 2012.

88. Vender, M.; Guasti, M.T. L’apprendimento Della Letto-Scrittura Nei Bambini Con Italiano L2. In Linguistics: Views From the
Alps. Language Theory, Didactics and Society; Bidese, E., Casalicchio, J., Moroni, M.C., Eds.; Peter Lang: Frankfurt, Germany, 2020;
pp. 241–267.

89. Vender, M.; Delfitto, D.; Melloni, C. How Do Bilingual Dyslexic and Typically Developing Children Perform in Nonword
Repetition? Evidence from a Study on Italian L2 Children. Biling. Lang. Cogn. 2020, 23, 884–896. [CrossRef]

90. Araújo, S.; Faísca, L. A Meta-Analytic Review of Naming-Speed Deficits in Developmental Dyslexia. Sci. Stud. Read. 2019, 23,
349–368. [CrossRef]

91. Klein, D.; Doctor, E.A.L. Patterns of Developmental Dyslexia in Bilinguals. In Dyslexia in Different Languages: Cross-Linguistic
Comparisons; Goulandris, N.K., Ed.; Whurr Publishers: Philadelphia, PA, USA, 2003; pp. 112–136; ISBN 978-1-86156-153-4.

92. Kremin, L.V.; Arredondo, M.M.; Hsu, L.S.-J.; Satterfield, T.; Kovelman, I. The Effects of Spanish Heritage Language Literacy on
English Reading for Spanish–English Bilingual Children in the US. Int. J. Biling. Educ. Biling. 2019, 22, 192–206. [CrossRef]

93. Lallier, M.; Carreiras, M. Cross-Linguistic Transfer in Bilinguals Reading in Two Alphabetic Orthographies: The Grain Size
Accommodation Hypothesis. Psychon. Bull. Rev. 2018, 25, 386–401. [CrossRef]

94. Seymour, P.H.K.; Aro, M.; Erskine, J.M.; Collaboration with COST Action A8 Network. Foundation Literacy Acquisition in
European Orthographies. Br. J. Psychol. 2003, 94, 143–174. [CrossRef]

95. Vender, M.; Melloni, C. Phonological Awareness across Child Populations: How Bilingualism and Dyslexia Interact. Languages
2021, 6, 39. [CrossRef]

96. Vender, M.; Hu, S.; Mantione, F.; Delfitto, D.; Melloni, C. The Production of Clitic Pronouns: A Study on Bilingual and Monolingual
Dyslexic Children. Front. Psychol. 2018, 9, 2301. [CrossRef]

97. Vender, M.; Hu, S.; Mantione, F.; Savazzi, S.; Delfitto, D.; Melloni, C. Inflectional Morphology: Evidence for an Advantage of
Bilingualism in Dyslexia. Int. J. Biling. Educ. Biling. 2021, 24, 155–172. [CrossRef]

98. Berko, J. The Child’s Learning of English Morphology. Word 1958, 14, 150–177. [CrossRef]
99. Vender, M.; Krivochen, D.G.; Phillips, B.; Saddy, D.; Delfitto, D. Implicit Learning, Bilingualism, and Dyslexia: Insights From a

Study Assessing AGL With a Modified Simon Task. Front. Psychol. 2019, 10, 1647. [CrossRef] [PubMed]
100. Baron-Cohen, S. Autism and Asperger Syndrome; The Facts Series; Oxford University Press: Oxford, UK; New York, NY, USA, 2008;

ISBN 978-0-19-850490-0.
101. Tager-Flusberg, H.; Paul, R.; Lord, C. Language and Communication in Autism. In Handbook of Autism and Pervasive Developmental

Disorders: Diagnosis, Development, Neurobiology, and Behavior, 3rd ed.; John Wiley & Sons Inc: Hoboken, NJ, USA, 2005; Volume 1,
pp. 335–364; ISBN 978-0-471-71696-9.

102. Colle, L.; Baron-Cohen, S.; Wheelwright, S.; van der Lely, H.K.J. Narrative Discourse in Adults with High-Functioning Autism or
Asperger Syndrome. J. Autism Dev. Disord. 2008, 38, 28–40. [CrossRef] [PubMed]

103. Surian, L.; Baron-Cohen, S.; van der Lely, H. Are Children with Autism Deaf to Gricean Maxims? Cogn. Neuropsychiatry 1996, 1,
55–72. [CrossRef] [PubMed]

104. Baron-Cohen, S. Do People with Autism Understand What Causes Emotion? Child. Dev. 1991, 62, 385–395. [CrossRef] [PubMed]
105. Senju, A. Spontaneous Theory of Mind and Its Absence in Autism Spectrum Disorders. Neuroscientist 2012, 18, 108–113. [CrossRef]

[PubMed]
106. Hampton, S.; Rabagliati, H.; Sorace, A.; Fletcher-Watson, S. Autism and Bilingualism: A Qualitative Interview Study of Parents’

Perspectives and Experiences. J. Speech Lang. Hear. Res. 2017, 60, 435–446. [CrossRef]
107. Yu, B. Issues in Bilingualism and Heritage Language Maintenance: Perspectives of Minority-Language Mothers of Children with

Autism Spectrum Disorders. Am. J. Speech Lang. Pathol. 2013, 22, 10–24. [CrossRef]
108. Bird, E.K.L.; Genesee, F.; Verhoeven, L. Bilingualism in Children with Developmental Disorders: A Narrative Review. J. Commun.

Disord. 2016, 63, 1–14. [CrossRef]
109. Drysdale, H.; van der Meer, L.; Kagohara, D. Children with Autism Spectrum Disorder from Bilingual Families: A Systematic

Review. Rev. J. Autism Dev. Disord. 2015, 2, 26–38. [CrossRef]
110. Hambly, C.; Fombonne, E. The Impact of Bilingual Environments on Language Development in Children with Autism Spectrum

Disorders. J. Autism Dev. Disord. 2012, 42, 1342–1352. [CrossRef]

http://doi.org/10.1007/s11145-017-9725-5
http://doi.org/10.1177/0022219408326221
http://doi.org/10.1177/002221940103400204
http://doi.org/10.1017/S1366728919000828
http://doi.org/10.1080/10888438.2019.1572758
http://doi.org/10.1080/13670050.2016.1239692
http://doi.org/10.3758/s13423-017-1273-0
http://doi.org/10.1348/000712603321661859
http://doi.org/10.3390/languages6010039
http://doi.org/10.3389/fpsyg.2018.02301
http://doi.org/10.1080/13670050.2018.1450355
http://doi.org/10.1080/00437956.1958.11659661
http://doi.org/10.3389/fpsyg.2019.01647
http://www.ncbi.nlm.nih.gov/pubmed/31402882
http://doi.org/10.1007/s10803-007-0357-5
http://www.ncbi.nlm.nih.gov/pubmed/17345168
http://doi.org/10.1080/135468096396703
http://www.ncbi.nlm.nih.gov/pubmed/16571474
http://doi.org/10.2307/1131011
http://www.ncbi.nlm.nih.gov/pubmed/2055129
http://doi.org/10.1177/1073858410397208
http://www.ncbi.nlm.nih.gov/pubmed/21609942
http://doi.org/10.1044/2016_JSLHR-L-15-0348
http://doi.org/10.1044/1058-0360(2012/10-0078)
http://doi.org/10.1016/j.jcomdis.2016.07.003
http://doi.org/10.1007/s40489-014-0032-7
http://doi.org/10.1007/s10803-011-1365-z


Sustainability 2021, 13, 13830 16 of 16

111. Valicenti-McDermott, M.; Tarshis, N.; Schouls, M.; Galdston, M.; Hottinger, K.; Seijo, R.; Shulman, L.; Shinnar, S. Language
Differences between Monolingual English and Bilingual English-Spanish Young Children with Autism Spectrum Disorders.
J. Child. Neurol. 2013, 28, 945–948. [CrossRef]

112. Petersen, J.M.; Marinova-Todd, S.H.; Mirenda, P. Brief Report: An Exploratory Study of Lexical Skills in Bilingual Children with
Autism Spectrum Disorder. J. Autism Dev. Disord. 2012, 42, 1499–1503. [CrossRef]

113. Ohashi, J.K.; Mirenda, P.; Marinova-Todd, S.; Hambly, C.; Fombonne, E.; Szatmari, P.; Bryson, S.; Roberts, W.; Smith, I.;
Vaillancourt, T.; et al. Comparing Early Language Development in Monolingual- and Bilingual- Exposed Young Children with
Autism Spectrum Disorders. Res. Autism Spectr. Disord. 2012, 6, 890–897. [CrossRef]

114. Reetzke, R.; Zou, X.; Sheng, L.; Katsos, N. Communicative Development in Bilingually Exposed Chinese Children With Autism
Spectrum Disorders. J. Speech Lang. Hear. Res. 2015, 58, 813–825. [CrossRef]

115. Andreou, M.; Tsimpli, I.M.; Durrleman, S.; Peristeri, E. Theory of Mind, Executive Functions, and Syntax in Bilingual Children
with Autism Spectrum Disorder. Languages 2020, 5, 67. [CrossRef]

116. Gonzalez-Barrero, A.M.; Nadig, A. Bilingual Children with Autism Spectrum Disorders: The Impact of Amount of Language
Exposure on Vocabulary and Morphological Skills at School Age. Autism Res. 2018, 11, 1667–1678. [CrossRef]

117. Peristeri, E.; Baldimtsi, E.; Andreou, M.; Tsimpli, I.M. The Impact of Bilingualism on the Narrative Ability and the Executive
Functions of Children with Autism Spectrum Disorders. J. Commun. Disord. 2020, 85, 105999. [CrossRef]

118. Howard, K.; Gibson, J.; Katsos, N. Parental Perceptions and Decisions Regarding Maintaining Bilingualism in Autism. J. Autism
Dev. Disord. 2021, 51, 179–192. [CrossRef]

119. Paradis, J.; Govindarajan, K. Bilingualism and Children with Developmental Language and Communication Disorders. In
Bilingual Cognition and Language: The State of the Science Across Its Subfields; Miller, D., Bayram, F., Rothman, J., Serratrice, L., Eds.;
John Benjamins Publishing Company: Amsterdam, The Netherlands, 2018; pp. 347–370.

120. Kormos, J. The Effects of Specific Learning Difficulties on Processes of Multilingual Language Development. Annu. Rev. Appl.
Linguist. 2017, 37, 30–44. [CrossRef]

121. Müller, L.M.; Howard, K.; Wilson, E.; Gibson, J.; Katsos, N. Bilingualism in the Family and Child Well-Being: A Scoping Review.
Int. J. Biling. 2020, 24, 1049–1070. [CrossRef]

122. Lindholm-Leary, K. Dual Language Education Models and Research in Early Childhood Education in the USA. In Handbook of
Early Language Education; Schwartz, M., Ed.; Springer: Cham, Switzerland, 2020.

123. Arici, M.; Cordin, P.; Masiero, G.; Vender, M.; Virdia, S. Che lingue conosci, ascolti, parli? Una ricerca sugli usi linguistici dei
bambini plurilingui. Ital. Ling. 2020, 12, 307–329.

124. Farruggio, P. Latino Immigrant Parents’ Views of Bilingual Education as a Vehicle for Heritage Preservation. J. Lat. Educ. 2010, 9,
3–21. [CrossRef]

http://doi.org/10.1177/0883073812453204
http://doi.org/10.1007/s10803-011-1366-y
http://doi.org/10.1016/j.rasd.2011.12.002
http://doi.org/10.1044/2015_JSLHR-L-13-0258
http://doi.org/10.3390/languages5040067
http://doi.org/10.1002/aur.2023
http://doi.org/10.1016/j.jcomdis.2020.105999
http://doi.org/10.1007/s10803-020-04528-x
http://doi.org/10.1017/S026719051700006X
http://doi.org/10.1177/1367006920920939
http://doi.org/10.1080/15348430903252011

	Introduction: Advantages of Bilingualism in Typical Populations 
	Bilingualism and Developmental Language Disorder 
	Identification of DLD in Bilinguals 
	Effects of Bilingualism on DLD 

	Bilingualism and Developmental Dyslexia 
	Reading and Bilingualism: Issues for the Identification of Dyslexia 
	Effects of Bilingualism in Dyslexia 

	Bilingualism and Autism Spectrum Disorder 
	Conclusive Remarks: Best Practices and Indications for Families, Educators and Practitioners 
	References

