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SPEECH DISORDERS OF GENETIC ORIGIN IN TEACHING PRACTICE*
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In recent years, there has been a significant increase in children with various speech
disorders. Also, identifying the factors causing these disorders early and providing proper
support is increasingly important. If the steps to correct such speech disorders are not taken
quickly, secondary issues, such as communication, socialization, and educational problems,
are observed. Training and corrective measures should be carried out while considering both
the individual’s psychological and physiological characteristics. Identifying the cause and
symptoms of a speech disorder plays an important role when developing a plan for a child’s
education, upbringing, and development. These measures are crucial to providing the most
suitable help to children with such disorders. The signs identified during diagnosis and those
revealing the causes of the speech disorders are vital for outlining a pathogenetic description
of the disorder and prescribing a set of corrective measures. Speech disorders indicate the
intactness of a large part of the central nervous system, including motor and sensory areas.
Moreover, they have diagnostic applications in cases of organic brain damage, malfunctions
in the development of the nervous system, and mental retardation of various origins. The
pedagogical process must include a full examination, as well as the proper combined support
by speech disorder specialists. It is possible to carry out differential diagnoses of speech
function disorders using the results of genetic studies and prepare correctional programs
tailored to the identified disorders.
Keywords: speech disorders, early diagnosis, genetic syndromes, correction of speech
disorders.

In recent years, a distinctive feature of Russian education is a significant increase in the
number of children (at both preschool and later stages) with speech disorders of varying severity.
Inclusive education provides an opportunity for children with speech disorders to adapt and
develop in an educational setting. Human speech, being an integrative mental function [1, 2],
makes socialization possible and can also reveal information about the development of certain
areas of the brain, for example, the motor and sensory centers [3]. Impairment of various areas of
the central nervous system can be linked [4, 5] to speech disorders, even if these centers are
seemingly unrelated to speech. Therefore, the idea that speech can be used for the early diagnosis
of disorders of the central nervous system, including screening [6], seems quite reasonable.
In addition, early diagnosis provides an opportunity for corrective work earlier on. However,
there is a problem of diagnostic differentiation of speech disorders, which, among other things, is
reflected in the fact that until now, there has been no single generally recognized classification,
which leads to diagnostic issues and a decrease in the predictive value of detected speech
disorders [7, 8].
This problem is especially relevant in identifying childhood speech disorders [9]. This is
explained by both obvious factors, in particular, the child’s lack of developed speech before
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the onset of the disorder, making it difficult to perform a comparative analysis that is possible in
the case of an adult patient, and non-obvious – the lack of strict diagnostic criteria due to the
presence of different approaches to the classification of speech disorders [10] and multiple factors
affecting the vector of ontogenetic development of children, including their speech function,
when an adequate assessment of mental functions is complex due to their objective age-related
infancy [11]. At the same time, the organization of correctional and pedagogical work should
be based on the psychophysiological characteristics of a child obtained during the diagnostic
study.
In such conditions, the search for diagnostic markers of the speech disorder etiology becomes
relevant for describing an adequate pathogenetic picture of a disorder and determining the
grounds for developing correctional programs.
It has been shown that speech function disorder can have a diagnostic value as an early
symptom in such conditions as organic brain damage [12], complex disorders of the nervous
system development [3], and mental retardation [13–15].
Etiologically, disorders of speech function can be congenital [16–18], acquired [12], or have
a mixed nature, as in the case of the Landau-Kleffner syndrome [19], in which both education and
the genetic components take place [20].
Suppose, in the case of acquired speech disorders, we can trace the cause-and-effect relations
between the etiological factor and the subsequent impairment of speech function, so in that case,
the symptomatology of genetic syndromes associated with speech impairment can appear without
visible dependence on environmental factors, or there is a regression of the normative function, as
in the case of Retta syndrome [21].
Therefore, the idea of the etiology and symptomatology of genetic syndromes has gained
greater importance in the early differential diagnosis of speech disorders [22] and has prognostic
value in terms of developing adequate individual correctional programs for impaired speech
functions and building an individual educational plan for a student. Let us look closely at several
genetic syndromes that cause, among other things, delayed speech development.
Angelman syndrome. The etiological factor of Angelman syndrome is an abnormality in the
genome of the 15q11.2-q13, 15 chromosome region where several million nucleobase pairs are in
the deletion, or there is a mutation of this DNA fragment [17].
In the case of maternal chromosome damage, Angelman syndrome develops, and if the
damage is paternal, then Prader-Willi syndrome develops. In addition to symptoms of general
underdevelopment and reduced weight gain, convulsive syndrome, tremors, strabism, sleep
disturbance, and delayed development of general motor skills can be observed. Children with
Angelman syndrome are characterized by a profound delay in speech development in sensory and
motor components [23]. The development of such behavioral disorders also characterizes them as
attention deficit hyperactivity disorder [24]. At the same time, the non-verbal forms of
communication with an apparent dissociation between speech impairment and other expressive
forms are possible [25].
Prader-Willi syndrome. The cause of Prader-Willi syndrome is the 15q11.2-q13 region
deletion of the fifteenth chromosome, which is inherited from the father. In rare cases, inheritance
from the mother is possible. As a rule, the manifestation of the disease is sporadic [17].
As for symptoms, Prader-Willi syndrome manifests itself in low muscle tone, reduced growth,
scoliosis, impaired coordination of movements, hypogonadism, strabismus, increased drowsiness,
a tendency towards overeating, and obesity [26]. Violation of communicative functions is
expressed in fine motor skills delay and a language development delay. Passive vocabulary
prevails over an active one. It has been shown that this disorder can be detected at an early age
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based on impairment of spontaneous movements after the 11th week of development and
canonical babbling after the 27th week of life [22].
The quality of children’s life with Angelman and Prader-Willi syndrome is significantly
reduced, which leads to an even more significant deepening of the speech function defect [27].
Rett syndrome. As a developmental nervous system disorder [16], Rett syndrome is
manifested by symptoms of regression of cognitive and motor functions, expressed in impaired
locomotion, loss of purposeful arm movements (arm twisting), and speech skills. Previously, it
was believed that the disease occurs exclusively in females, but the recent cases of Rett syndrome
have also been described in boys [28, 29].
Rett syndrome is characterized by the normal development of the newborn between 6–18
months, after which regression of all central nervous system functions that had developed occurs,
including speech that can be aggravated up to mutism [30, 31].
Ultimately, the complex of mental and communicative disorders resembles Kanner’s
syndrome with signs of oligophrenia [32, 33]. Etiologically, the disease develops due to a
mutation in the MECP2 gene located on the X chromosome [34, 35].
Smith-Magenis syndrome. Children with Smith-Magenis syndrome have peculiar facial
features: brachycephaly, broad flat face, wide nose bridge, protruding forehead, fused eyebrows,
and a tent-shaped upper lip. The following features are distinctive: delayed development, muscle
tone reduction, congenital malformations of the cardiovascular system, hearing impairment,
scoliosis, obesity, and convulsive syndrome [36]. The disease is caused by sporadic deletion of
the 17p11.2 region, which contains the RAI1 gene [18].
The syndrome is accompanied by behavioral disorder and sleep disorder that appear in the
second or third year of life. The behavior is characterized by prolonged tantrums, hyperactivity,
impulsion, aggressiveness. Emotional excitement [37] is shown through stereotyped movements
(shaking hands). Children with Smith-Magenis syndrome are prone to a self-destructive behavior
[38]. There is a moderate degree of mental retardation with a general decrease in cognitive
functions. In most cases, such children are diagnosed with an autism spectrum disorder. Speech
delay, in this case, is more pronounced due to the motor component [37, 39].
Potocki-Lupski syndrome. It is caused by a duplication of the chromosome 17 genome
region, localized in region 17p11.2. As in Smith-Magenis syndrome, the RAI1 gene may be
involved, but in the Pototski-Lupski syndrome, this gene is duplicated [40, 41]. Symptoms are
similar to that of Smith-Magenis syndrome but in a more mild form [42]. Motor activity
is restricted. Behavioral disorders are also characterized by hyperactivity, self-destructive
behavior, and aggressiveness. Defects in communication are determined by speech stereotypes,
verbal stereotypy, abnormalities in intonation, and prosody [43, 44].
Fragile X syndrome is a genetic syndrome resulting from excessive repetition of the CHG
trinucleotide in the FMR1 gene region on the X chromosome [45]. In infancy, it is manifested by
a decrease in the frequency of gestural movements [46] and impaired babbling [47]. The
subsequent speech is fast and confused and characterized by echolalia and perseveration.
The face has a distinguished appearance: flattened chin, ears that are protruding, and low-set.
The iris is light. The skin is highly elastic. Motor extrapyramidal disorders are in the form of
muscle tone reduction, tremor, and ataxia. Behavior shows irritability, aggressiveness, and a
tendency to self-harm [48, 49].
Smith-Lemli-Opitz syndrome. The genetic origin of the disease lies in a mutation in the
DHCR7 gene. This gene is responsible for producing the enzyme 7-Dehydrocholesterol reductase,
which synthesizes cholesterol [50, 51]. Low cholesterol levels cause symptoms that vary in
severity, ranging from mild to fatal. In children with this syndrome, congenital malformations of
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the cardiovascular and excretory systems, mental retardation, growth retardation, anomalies of
the facial skeleton and teeth are revealed [52, 51], as well as cognitive functions being impaired.
Behavioral and speech disorders are similar to those in autism spectrum disorders [53, 54].
Interestingly, many people are carriers of the defective gene, but since the mode of the
syndrome inheritance is recessive, a clinically apparent variant is rare [51].
The analysis of the literature data shows that the etiological spectrum of speech function
disorders is quite broad and includes not only the maladaptive influence of the environment and
the effect of various pathogens on the developing organism but also an extensive group of genetic
syndromes, the clinical manifestations of which are associated with speech disorders. Disturbance
of ontogeny in the morphological and functional sense in genetic syndromes has a global nature
and includes aspects from the motor to the cognitive. In most cases, dysontogenesis also affects
the communicative and intellectual spheres.
When forming pedagogical tools for the development of correctional programs for speech
disorders caused by genetic syndromes, it is necessary to consider the global character of the
function violations of the child’s body in such diseases. Correction of the actual speech disorders
should be carried out according to the principles generally accepted in speech therapy [55]. At the
same time, during correctional work with children having complex combined defects, the
following is recommended: the active use of visualization, elements of game therapy, art therapy,
bibliotherapy, hug therapy, and other innovative methods and techniques.
At the same time, given the complexity of the disorders characteristic of the above-described
syndromes, it is also necessary to develop corrective programs to restore other impaired functions,
be it motor, sensory, cognitive, or another type. This task is demanding both in material, legislative
and pedagogical terms. When working with such children, it is necessary to use a complex,
systemic, and personality-oriented approach based on a particular child’s individual,
psychophysiological characteristics. It is also necessary to plan corrective measures, taking into
account the prognosis of the disease, which may be unfavorable in the case of genetic syndromes.
At the same time, the development of fundamental science may lead to a prognostic
reassessment of the speech disorders correction programs in some genetic syndromes. In
particular, methods of gene therapy for Rett syndrome are being developed [56–58], which, when
introduced into practice, will make it possible to restore the functioning of the patient’s genome
both at the organismic level and at the level of speech functions.
Speech function disorder, which is essentially integrative, can serve as one of the first
symptoms of a developmental disorder and thus attract the attention of specialists to use it as
means of early diagnosis and timely correction. In this sense, scientific works devoted to studying
the genetic nature of complex speech disorders are relevant.
Thus, the development of fundamental science at its present stage allows, in some cases, to
carry out the differential diagnosis of speech disorders using genetic research and develop
correction programs considering the diagnosed developmental deviations.
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