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Abstract
The article provides an overview of modern literature on the risk factors for the development of speech and language, 
which can be taken into account by pediatricians when forming a high-risk group of the corresponding contingent 
of preschool children. The leading risk factor for the development of speech/language disorders in children is 
childhood developmental brain disorders that arose in the prenatal, intrapartum and postnatal period of a child's life, 
which is often found in children with cerebral palsy, epilepsy, and after head injuries. The occurrence of disorders 
is greatly influenced by anatomical defects in the speech apparatus, requiring timely surgical correction, and 
hearing loss. Impairment or absence of speech/language in children is common causes for visiting a psychiatrist, 
which is observed in autistic spectrum disorders (including autism), elective mutism, mental retardation, attention 
deficit hyperactivity disorder. Many genetic factors which are often found in patients with other hereditary diseases 
(chromosome disorders, monogenic hereditary diseases, inherited metabolic diseases, genetic speech disorders) play 
a special role in the development of speech/language and are associated with developmental disorders, intellectual 
disability and behavioral deviations. Finally, social factors such as socioeconomic status and social structure of the 
family, family conflict, pedagogical neglect, child abuse and prolonged use of modern digital devices throughout the 
day contribute to speech/language development disorders in preschool children. Analysis of the causes of speech/
language pathology is of great practical importance for improving the management strategy aimed at preventing the 
manifestation of the disorders in children.
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Speech and language are important means of com-
munication between a child and the surrounding 
community. This is a special and the most per-
fect form of communication inherent only in hu-
mans. Currently, in the Russian Federation, there 
is no reliable data on the prevalence of speech and 
language disorders in children because they are 
not submitted to the Federal State Statistics Ser-
vice [1]. Moreover, only the results of single studies 
have been published. In particular, an analysis of 
the detection rate of speech disorders among 5737 
preschool children in Tyumen from 2008 to 2018 
showed that speech dysfunctions are formed in 
31.2% by age 3 years, in 44.3% by age 4, in 18.1% 
by age 5, and in 7% by age 6 [2]. Benilova (2017) 
noted that the frequency of referrals of children 
with systemic disorders of speech and language de-

velopment to the Center for Speech Pathology and 
Neurorehabilitation of the Moscow Department of 
Health increased from 10.7% in 2004 to 37.5% in 
2016 [3]. Studies performed in Canada have detec-
ted late speech development in 12.6% of children 
aged 24–30 months [4].

In the literature, the high prevalence of these 
disorders in preschool children and the lack of offi-
cial statistical indicators of these disorders make it 
relevant to analyze the risk factors associated with 
speech and language retardation.

The word “risk” implies the “probability of the 
impact of negative consequences,” in this case on 
the formation of speech and language. At present, 
significant scientific efforts and most of the health 
care resources are aimed at correcting the identi-
fied disorders (diseases) and not at their prevention. 
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However, the key element should be the study of 
factors to improve the management of the risk pre-
vention strategy, as well as the provision of paren-
tal education.

Perinatal risk factors. Perinatal pathology of 
the central nervous system (CNS) is significant in 
the occurrence of speech disorders in children [5]. 
Early organic damage to the CNS (e.g., selective 
neuronal necrosis, parasagittal necrosis, periven-
tricular leukomalacia, and damage to the basal gan-
glia, thalamus, cerebellum, and brainstem), which 
has arisen with pathologies of pregnancy and child-
birth, is traditionally considered the main cause of 
speech disorders in children [6].

Antenatal risk factors such as insufficient use 
of vitamins, stress, and alcohol consumption are 
significantly associated with existing language 
(18.1%), behavioral (6.1%), and combined (3.3%) 
problems in children at 2 years of age [7].  Other 
studies have confirmed that maternal factors 
during pregnancy are closely related to the results 
of speech or language development in young chil-
dren [8, 9]. However, Hendricks et al. (2020) denied 
the effect of alcohol consumption by a woman in 
the antenatal period on the development of speech 
in children [10].

According to the literature, speech and lan-
guage disorders at an early age occur much more 
often in children who were prematurely born and 
had low birth weight. Thus, according to Ionio et 
al. (2016), even relatively healthy premature ba-
bies have lower scores than full-term babies on the 
Bayley Scales of Infant Development III cognitive 
and language developmental scales both on months 
24 and 36, taking into account their adjusted and 
chronological age [11].

Debata et al. (2019), over the period from 2014 
to 2017, followed up 200 children with normal 
hearing but were born with low birth weight (most 
of them were premature). In their study, 32% of 
children had language retardation by age 3 years, 
and a third of them had systemic developmental 
delay. According to the multivariate analysis, the 
most significant predictors of speech retardation in 
the examined children were late sepsis, patent arte-
rial duct, and neurological disorders. However, no 
reliable relationship between gestational age and 
language development in children has been estab-
lished [12].

A survey of Arabic-speaking Egyptian children 
aged 2–3 years revealed that the most important 
risk factors for language disorders were prematu-
rity, hyperbilirubinemia, hypoglycemia, hypoxia, 
and respiratory distress syndrome [13].

Acute and chronic hypoxia in the perinatal peri-
od and infancy, as well as impaired development of 

sensory systems, worsen significantly the prognosis 
for the development of higher mental functions and 
speech in premature babies born with extremely 
low and very low body weight. Speech impairment 
was diagnosed in 18.3% of cases in patients older 
than 1 year. Moreover, in children with extreme-
ly low and very low body weight, speech retarda-
tion was established in 60.2% of cases, and 23.7% 
of these patients had a disabling organic pathology 
of the CNS. Among children weighing more than 
1500 g at birth, 40% had speech formation disor-
ders and 14.3% had severe encephalopathies [14].

Mondal et al. (2016) reported a similar preva-
lence of language retardation in full-term infants 
discharged from the intensive care unit. They did 
not find a relationship between speech develop-
ment retardation and a history of sepsis in term in-
fants [15].

A study conducted in Japan suggested that 
brain dysfunction such as speech retardation is 
a serious problem among premature babies. Evi-
dence showed that the hemodynamic regulation of 
the brain functional systems developed with an in-
crease in post-conceptual age [16].

Anatomical defects in the structure of the ar
ticulatory apparatus. Maxillary defects are sig-
nificant medical risk factors for speech retardation 
[17]. Children with cleft lip and palate showed lo-
wer speech skills throughout the early period [18–
21]. Studies have revealed that late palatine plastic 
repair (after 13 months), compared with the stan-
dard one, increases the probability of speech retar-
dation in children [22], and an isolated lip defect 
does not affect speech formation [23].

Hearing impairment. Hearing acuity is an 
important element of the study of speech and 
language retardation in children. With hearing 
impairment, children have no reactions to sound 
stimuli, unable to imitate the sounds of adults, use 
excessive gestures, and pay close attention to the 
lips of the speaker. The sooner the auditory disor-
ders are diagnosed, the less likely they are to af-
fect speech formation [24]. Unilateral bradyacuasia 
is a relatively common problem found in newborn 
screening. These children have lower linguistic 
and verbal IQ scores than their siblings with nor-
mal hearing [25]. Acute otitis media not diagnosed 
in time in young children can also lead to middle 
ear infections and hearing loss [26].

Iranian scientists, in their work “Influence of 
early intervention on the development of speech in 
children with hearing impairments,” confirm that 
timely diagnosis and correction of disorders con-
tribute to more favorable development of the child’s 
language skills [27]. This result was also confirmed 
by Alam et al. (2021) [28].
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Mental disorders. In pediatric psychiatric prac-
tice, speech disorders are one of the most common 
reasons for visiting specialists. Speech impair-
ment or even alalia is a common symptom in au-
tism spectrum disorders (including autism) that 
can cause significant social, communication, and 
behavioral problems in children.

Three standard criteria should be considered in 
the diagnosis of autism, namely, qualitative impair-
ment of social interaction, stereotypical behavior, 
and absence or impairment of reciprocal communi-
cation responses. This triad includes several  dozen 
manifestations of the disease, which can replace 
each other, manifest themselves differently in dif-
ferent children, and be misinterpreted even by ex-
perienced specialists; therefore, in case of doubts 
or an incomplete “set” of signs, a working diagno-
sis of “autism-like disorders” is sometimes made 
with a recommendation for further case follow-up. 
Speech disorders in children with autism are spe-
cific and varied from babbling and “clanging” to 
perseverative-echolalia, from whispering subtonal 
to sharp high-tonal, and from imitative to sponta-
neous monologue speech [29, 30].

The lack of speech in elective mutism is se-
lective and depends on the environment. Elective 
mutism usually occurs in early childhood. It is 
characterized by an inability to speak under certain 
conditions e.g., in kindergarten, with some speci-
fic people, it can be combined with a high order of 
intelligence, which is not possible to test because 
of the maladaptive nature of the impairments [31, 
32]. With mental retardation, speech impairment 
is part of the general cognitive deficit. The totali-
ty of disorders is its distinctive feature. In addition 
to speech, the intellectual–amnestic, emotional–
volitional, mental, perceptual spheres, as well as 
self-consciousness, are also affected [33].

Children with attention-deficit hyperactivity 
disorder are more likely to have language disor-
ders. Their inattention and impulsiveness can lim-
it their ability to learn and practice language skills 
[34]. A certain difficulty for diagnostics is pre-
sented by absence or poor speech in the so-called 
alexithymia, which is the inability to express the 
desired idea verbally. Assessment of alexithymic 
speech disorders should take into account indica-
tors such as the child’s inability to express his/her 
feelings in words, weak imagination, tendency to 
a behavio ral response, lack of depth of relation-
ships, desire to manipulate, and selective adapta-
tion to external relations [35, 36].

Neurological disorders. Neurological patholo-
gy possibly occurs with speech and language dis-
orders. Thus, children with cerebral palsy have 
significant speech and language disorders. These 

include dysarthria, developmental speech delay, 
and alalia. In infantile cerebral palsy, not only the 
sound pronunciation is disturbed but also the voice, 
respiration, and tempo-rhythmic component of 
speech change [37]. Children with bilateral spastic 
or dyskinetic cerebral palsy and insufficiently de-
veloped conversational speech by age 2 years have 
the highest risk of problems with speech and com-
munication at age 5 years [38].

Speech development disorders in children are 
also detected in various forms of epilepsy. Za-
vadenko et al. (2018) distinguished conditionally 
three possible variants of the relationship between 
epilepsy and speech development disorder: (1) they 
can be present simultaneously but independent of 
each other, (2) they be a consequence of the same 
pathological process in the CNS, and (3) epilepsy 
may cause speech development disorders [39].

Speech disorders can occur after  traumatic 
brain injuries. A study revealed changes in the pho-
natory utterance presentation, stuttering, dysar-
thria, developmental speech delay, and aphasia [40].

Speech disorders due to hereditary patho
logy. Many genetic factors that interact with each 
other and with environmental factors play a key 
role in a person’s ability to develop language and 
use it successfully [41]. The lack of speech, speech 
development disorders, and regression of acquired 
speech skills are often detected in patients with 
various hereditary diseases. They can be secon-
dary to chromosomal diseases, hereditary mono-
genic diseases, hereditary metabolic diseases, and 
hereditary speech disorders and are combined with 
developmental delay, mental handicap, and beha-
vioral disorders.

Examples of several syndromes from the group 
of chromosomal diseases in which speech disorders 
are common include Angelman syndrome (caused 
by deletions in the chromosomal region 15q11.2–
q13, less often by changes in the UBE3A gene) [42] 
and Williams syndrome (caused by deletions of the 
chromosome 7 long arm in the chromosomal region 
7q11.22) [43].

Rett syndrome [changes in the MECP2 (Хq28) 
genes in nearly 90% of cases and FOXG1 (14q13)] 
is an example of severe speech disorders caused by 
hereditary monogenic syndromes, and it is accom-
panied by partial or complete loss of acquired (ex-
pressive) speech skills [44].

Hereditary speech or language disorders in-
clude childhood speech apraxia or speech and lan-
guage impairment in orofacial dyspraxia caused 
by abnormalities in the FOXP2 gene on chromo-
some 7q31, which are part of a complex interaction 
of transcription factors involved in the neurogene-
sis. The type of inheritance is autosomal dominant. 
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The main clinical manifestations of the disease are 
dyspraxia, impaired speech development, inability 
to use grammar rules, agrammatical speech, articu-
lation defects, impaired pronunciation, and incom-
prehensible speech, and some children may have 
a “global” developmental arrest (associated with 
speech, cognitive, gross, and fine motor abilities), 
as well as behavioral disorders [45].

In the literature, 19 candidate genes, such as 
CMIP, ATP2C2, CNTNAP2, and NFXL1, are as-
sociated with common forms of specific speech 
disorders. FOXP2 is involved in the formation of 
a monogenic form of speech and language impair-
ment. DYX1C1, KIAA0319, DCDC2, and ROBO1 
are involved in the development of dyslexia.

Changes in SRPX2 and GRIN2A lead to the 
development of the hereditary forms of epilepsy, 
speech apraxia, and epileptic aphasia, while chan-
ges in FOXP1 result in mental retardation with 
speech impairment and autistic traits.

A pathogenic nucleotide variant in CNTNAP2 in 
a homozygous and compound heterozygous state 
has been identified in patients with Pitt–Hopkins 
syndrome. Changes in DDX3X lead to an X-linked 
syndromic intellectual disability (DDX3X syn-
drome), dyspraxia, and severe speech impairment. 
In GRIN2B, ERC1, SETBP1, CNTNAP5, DOCK4, 
SEMA6D, and AUTS2, rare deletions or transloca-
tions contribute to speech, language, and/or rea-
ding impairments [46].

Other variants of genes may be of interest for 
studying the neurobiology of human speech, inclu-
ding information on gene functions and phenotypes 
associated with gene disruption in humans [47].

Social factors. The socioeconomic status of 
the family is an important predictor of speech or 
language development in children. Studies have 
shown a negative relationship between family pov-
erty and speech and language formation in children 
[48]. The influence of the low socioeconomic status 
of the family on speech retardation in children was 
also noted [49]. However, Mondal et al. (2016) de-
nied such relationships [15]. Along with the low so-
cioeconomic status of the family, other unfavo rable 
social factors have also been identified, such as ir-
regular preschool education, having two or more 
brothers and sisters [50], and lack of higher educa-
tion of the parents [51].

Recent findings reveal that the social structure 
of the family, attitude of the mother to the child, 
and level of the mother’s anxiety has a significant 
effect on the development of the child’s speech [52]. 
Studies revealed that street children [53, 54] or chil-
dren subjected to violence are more likely to have 
speech or language impairments, and young chil-
dren are the most vulnerable [54]. A conflict si-

tuation in the family and pedagogical neglect are 
significant risk factors for the development of 
speech or language retardation in children [15].

Influence of contemporary digital devices on 
speech development of children. In recent years, 
children often and for a long time use modern elec-
tronic devices, namely, gadgets (computers, tab-
lets, etc.), which contribute to the developmental 
speech delay in children at an early and preschool 
age [55, 56].

Korean scientists have shown that speech re-
tardation increases 2.7 times in 2-year-old chil-
dren who watched TV for 2–3 h a day, that is, those 
who watched TV for >3 h in a row had a risk of 
increasing proportionally to the time spent [57]. 
A significant link was also found between mobile 
media usage and speech latency. An increase in the 
time of using mobile devices by 30 min per day in 
18-month-old children (from an average of 15 min 
per day) is associated with a 2.3-fold increase in the 
risk of delayed development of expressive speech 
[58]. A study conducted in children aged 18–36 
months showed that long-term exposure to digital 
devices is associated with a decrease in language 
abilities, regardless of age, gender, and socioeco-
nomic status of the family [59].

Conclusion. Thus, many risk factors are associ-
ated with speech and language impairment (retar-
dation) in preschool children. Perinatal risk factors 
include early organic damage to the CNS, aggrava-
ted antenatal period (stress, alcohol, and drug abuse 
by the mother), prematurity, extremely low and very 
low birth weight, sepsis, patent arterial duct, neu-
rological disorders, hyperbilirubinemia, hypogly-
cemia, hypoxia, and respiratory distress syndrome.

Anatomical defects in the structure of the artic-
ulatory apparatus are most often associated with 
defects in the development of the upper jaw. Hear-
ing impairment is one of the main causes of speech 
and language disorders.

Mental disorders are most often associated with 
autism spectrum disorders (including autism), elec-
tive mutism, mental handicap, attention-deficit hy-
peractivity disorder, and alexithymia. Neurological 
disorders are often associated with infantile cere-
bral palsy, various forms of epilepsy, and cranioce-
rebral injuries.

Speech and language disorders are caused by 
various hereditary diseases, such as chromoso mal 
diseases, hereditary monogenic diseases, heredi-
tary metabolic diseases, and hereditary speech dis-
orders, which can be combined with developmental 
delay, mental retardation, and behavioral disorders.

The most significant unfavorable social factors 
include the irregularity of preschool education, 
having of two or more brothers and sisters in the 
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family, patient’s lack of higher education, low eco-
nomic status of the family, attitude of the mother to 
the child, conflict situation in the family, pedago-
gical neglect, as well as the child’s prolonged use of 
digital devices.

Knowledge of risk factors can improve the ma-
nagement of a strategy aimed at preventing speech 
or language disorders in children and contributing 
to the education of their parents.

Author contributions. S.Ya.V. and A.R.A. performed 
the analysis of results and were supervisors of the 
work. L.K.Sh., N.V.Zh., and G.A.K. collected and an-
alyzed the data.
Funding. The study had no external funding.
Conflict of interest. The authors declare no conflict of 
interest.

REFERENCES

1. Shklovskij V.M., Shipkova K.M., Milehina A.V., Cher-
jomin R.A., Serebrovskaja O.V., Ahan'kova T.E., Volkova S.V., 
Ziborova E.V., La rina O.D., Smirnov I.I. Specific deve lopmental 
disorders of speech in children. Clinical guidelines. 2019. 
https://psychiatr.ru/download/4314?view=1&name=06 (access 
date: 13.03.2021). (In Russ.)

2. Polivara Z.V., Strel'cova M.A., Mar chenko L.A. Analy-
sis of the detection rate of speech patho logy in children in Tyu-
men for 2008–2018. Sinergiya nauk. 2018; (30): 1874–1879. 
(In Russ.)

3. Benilova S.Yu. Children’s autism and systemic speech 
disorders: peculiarities and principles of differential diagnos-
tics. Spetsialnoe obrazovanie. 2017; (3): 44–58. (In Russ.)

4. Collisson B.A., Graham S.A., Preston J.L., Rose M.S., 
McDonald S., Tough S. Risk and protective factors for late 
talking: An epidemiologic investigation. J. Pediatr. 2016; 172: 
168–174. DOI: 10.1016/j.jpeds.2016.02.020.

5. Kim S.W., Jeon H.R., Jung H.J., Kim J.A., Song J.-E., 
Kim J. Clinical characteristics of developmentally delayed 
children based on interdisciplinary evaluation. Sci. Rep. 2020; 
10 (1): 8148. DOI: 10.1038/s41598-020-64875-8.

6. Asmolova G.A., Zavadenko A.N., Zavaden-
ko N.N., Kozlova E.V., Medvedev M.I., Rogatkin S.O. Ear
ly diagnosis of speech disorders. Features of speech de
velopment in children with consequences of perinatal 
pathology of the nervous system. Clinical guidelines. M. 
2015. https://www.vodkb.ru/wp-content/uploads/pages/docu 
ments/klin-recomend/rannyaya-diagnostika-narusheniya-raz 
vitiya-rechi.pdf (access date: 14.03.2021). (In Russ.)

7. D'Souza S., Crawford C.N., Buckley J., Underwood L., 
Peterson E.R., Bird A., Morton S.M.B., Waldie K.E. Antenatal 
determinants of early childhood talking delay and behavioural 
difficulties. Infant Behav. Develop. 2019; 57: 101388. DOI: 
10.1016/j.infbeh.2019.101388.

8. Hendricks G., Malcolm-Smith S., Adnams C., Stein D.J., 
Donald K.A.M. Effects of prenatal alcohol exposure on lan-
guage, speech and communication outcomes: a review longitu-
dinal studies. Acta Neuropsychiatr. 2019; 31 (2): 74–83. DOI: 
10.1017/neu.2018.28.

9. Blanck-Lubarsch M., Dirksen D., Feldmann R., Sa-
uerland C., Hohoff A. Tooth malformations, DMFT index, 
speech impairment and oral habits in patients with fetal alco-
hol syndrome. Int. J. Environ. Res. Public Health. 2019; 16 (22): 
4401. DOI: 10.3390/ijerph16224401.

10. Hendricks G., Malcolm-Smith S., Stein D.J., Zar H.J., 
Wedderburn C.J., Nhapi R.T., Chivese T., Adnams C.M., 
 Donald K.A. Prenatal alcohol exposure is associated with ear-
ly motor, but not language development in a South African co-
hort. Acta Neuropsychiatr. 2020; 32 (3): 1–8. DOI: 10.1017/
neu.2019.51.

11. Ionio C., Riboni E., Confalonieri E., Dallatomasina C., 
Mascheroni E., Bonanomi A., Natali Sora M.G., Falautano M., 
Poloniato A., Barera G., Comi G. Paths of cognitive and lan-
guage development in healthy preterm infants. Infant Behav. 
Dev. 2016; 44: 199–207. DOI: 10.1016/j.infbeh.2016.07.004.

12. Debata P., Kumar J., Mukhopadhyay K. Screening for 
language delay between 6 months and 3 years of corrected age 
in very low birth weight children. Indian Pediatr. 2019; 56: 
481–484. DOI: 10.1007/s13312-019-1573-8.

13. Abou-Elsaad T., Abdel-Hady H., Baz H., ElShabrawi D. 
Language and cognitive outcome for high-risk neonates at the 
age of 2–3 years — experience from an Arab Country. World 
J. Clin. Paediatrics. 2017; 6 (1): 24–33. DOI: 10.5409/wjcp.
v6.i1.24.

14. Nefedyeva D.L., Belousova M.V. Early abilitation and 
ontogenesis features of sensory systems, cognitive functions, 
and speech in preterm born children. The Bulletin of contem
porary clinical medicine. 2019; 12 (6): 41–48. (In Russ.) DOI: 
10.20969/VSKM.2019.12(6).41-48.

15. Mondal N., Bhat B., Plakkal N., Thulasingam M., 
Ajayan P., Rachel Poorna D. Prevalence and risk factors of 
speech and language delay in children less than three years of 
age. J. Compr. Ped. 2016; 7 (2): e33173. DOI: 10.17795/compre 
ped-33173.

16. Arimitsu T., Minagawa Y., Yagihashi T., O Uchida M., 
Matsuzaki A., Ikeda K., Takahashi T. The cerebral hemody-
namic response to phonetic changes of speech in preterm and 
term infants: The impact of postmenstrual age. NeuroImage 
Clin. 2018; 19: 599–606. DOI: 10.1016/j.nicl.2018.05.

17. Sunderajan T., Kanhere S.V. Speech and language de-
lay in children: Prevalence and risk factors. J. Family Med. 
Primary Care. 2019; 8 (5): 1642–1646. DOI: 10.4103/jfmpc.
jfmpc_162_19.

18. Prelock P.A., Hutchins T.L. Clinical Guide to Assess
ment and Treatment of Communication Disorders, Best Prac
tices in Child and Adolescent Behavioral Health Care. Sprin-
ger International Publishing AG, part of Springer Nature. 2018; 
76 р. DOI: 10.1007/978-3-319-93203-3.

19. Pamplona M.C., Ysunza P.A. Language proficiency in 
children with cleft palate. Intern. Arch. Commun. Dis. 2018; 1: 
003. DOI: 10.23937/iacod-2017/1710003.

20. Lancaster H.S., Lien K.M., Chow J.C., Frey J.R., 
Scherer N.J., Kaiser A.P. Early speech and language develop-
ment in children with nonsyndromic cleft lip and/or  palate: 
A  meta-analysis. J. Speech, Language, Hearing Res. 2019; 
63 (1): 14–31. DOI: 10.1044/2019_JSLHR-19-00162.

21. Prathanee B., Pumnum T., Seepuaham C., Jaiyong P. 
Five-year speech and language outcomes in children with cleft 
lip-palate. J. Craniomaxillofac. Surg. 2016; 44 (10): 1553–1560. 
DOI: 10.1016/j.jcms.2016.08.004.

22. Shaffer A.D., Ford M.D., Losee J.E., Goldstein J., 
Costello B.J., Grunwaldt L.J., Jabbour N. The association be-
tween age at palatoplasty and speech and language outcomes 
in children with cleft palate: An observational chart review 
study. Cleft. Palate Craniofac. J. 2020; 57 (2): 148–160. DOI: 
10.1177/1055665619882566.

23. Smarius B.J.A., Haverkamp S., de Wilde H., van Wi-
jck-Warnaar A., Mink van der Molen A.B., Breugem C.C. Inci-
dence of cleft-related speech problems in children with an iso-
lated cleft lip. Clin. Oral Invest. 2021; 25 (3): 823–831. DOI: 
10.1007/s00784-020-03367-5.



6 of 7

Review

24. Zavadenko N.N., Shchederkina I.O., Zavadenko A.N., 
Kozlova E.V., Orlova K.A., Davydova L.A., Dronicheva M.M., 
Shadrova A.A. Speech delay in the practice of a paediatrician 
and child’s neurologist. Voprosy sovremennoy pediatrii. 2015; 
14 (1): 132–139. (In Russ.) DOI: 10.15690/vsp.v14i1.1272.

25. Liu J., Zhou M., He X., Wang N. Single-sided deaf-
ness and unilateral auditory deprivation in children: cur-
rent challenge of improving sound localization abili-
ty. J. Int. Med. Res. 2020; 48 (1): 300060519896912. DOI: 
10.1177/0300060519896912.

26. Sapozhnikov Ya.M., Minasyan V.S., Cherkasova E.L., 
Mkhitaryan A.S. Speech disorders in young children with 
hearing loss after acute otitis media. Vestnik Rossiyskogo go
sudarstvennogo meditsinskogo universiteta. 2015; (1): 16–20. 
(In Russ.)

27. Shojaei E., Jafari Z., Gholami M. Effect of early inter-
vention on language development in hearing-impaired chil-
dren. Iranian J. Otorhinolaryngol. 2016; 28 (84): 13–21. PMID: 
26877999.

28. Alam M.I., Asaduzzaman A.K.M., Hossain M.K., Hos-
sain M.B., Mahmud T. Effect of age at cochlear implantation on 
speech and auditory performance. Intern. J. Otorhinolaryngol. 
Head Neck Surg. 2021; 7 (2): 229–233 DOI: 10.18203/issn.2454-
5929.ijohns20210152.

29. Balakireva E.E., Ivanov M.V., Kljushnik T.P., 
Koval'-Zajcev A.A., Kulikov A.V., Makushkin E.V., Simash-
kova N.V., Jakupova L.P. Autism spectrum disorders in child
hood: diagnosis, therapy, prevention, rehabilitation. Clinical 
guidelines. 2020. http://www.psychiatry.ru/siteconst/userfiles/
file/PDF/Клин.рек.%20по%20РАС%20у%20детей%20от%20
12.05.2020.pdf (access date: 15.03.2021). (In Russ.)

30. Baghdadli A., De Beco I., Marpillat N., Pry R., An-
dré-Vert J., Dhénain M., Bonnefoy M., Bonnet-Brilhault F., 
Charra C., Danion-Grilliat A., Desportes V., Gilot M., Gi-
rardon-Grichy D., Geoffray M.-M., Gouby V., Gras D., 
Grevent D., Hilaire-Debove G., Lambert L., Ledoyen A., 
Lenoir M., Loiseau G., Moreau C., Oblet S., Pinelli F., Ro-
meo É., Scelles R., Soumille F., Squillante M., Verot V., Vi-
not A. Autism spectrum disorder. Warning signs, detec
tion, diagnosis and assessment in children and adolescents. 
Clinical practice guidelines me thod. 2018. https://www.
has-sante.fr/upload/docs/application/pdf/2018-04/cpg_asd_ 
diagnostic_assessment_child_teenager_2018.pdf (access date:  
15.03.2021).

31. Oerbeck B., Manassis K., Overgaard K.R., Kris-
tensen H. Selective mutism. Textbook of child and adolescent 
mental health. Geneva. 2019. https://iacapap.org/content/up 
loads/F.5-MUTISM-NORWEGIAN-2019.pdf (access date: 
15.03.2021).

32. Hua A., Major N. Selective mutism. Curr. Opin. Pediatr. 
2016; 28 (1): 114–120. DOI: 10.1097/MOP.0000000000000300.

33. Guralnick M.J. Early intervention for children with in-
tellectual disabilities: An update. J. Applied Res. Intellectual 
Disabil. 2017; 30: 211–229. DOI: 10.1111/jar.12233.

34. Marrus N., Hall L. Intellectual disability and language 
disorder. Child Adolesc. Psychiatr. Clin. N. Am. 2017; 26 (3): 
539–554. DOI: 10.1016/j.chc.2017.03.001.

35. Brel' E.Yu., Stoyanova I.Ya. Phenomenon of alexi thymia 
in clinical-psychological studies (literature review).  Sibirskiy 
vestnik psihiatrii i narkologii. 2017; 4 (97): 74–81. (In Russ.) 
DOI: 10.26617/1810-3111-2017-4(97)-74-81.

36. Hobson H., Brewer R., Catmur C., Bird G. The role of 
language in alexithymia: Moving towards a multiroute mo-
del of alexithymia. Emotion Rev. 2019; 11 (3): 247–261. DOI: 
10.1177/1754073919838528.

37. Kudarinova A.S., Sadvakasova N.A., Ashi mha-
nova G.S., Arbabaeva A.T., Zhusupbekova Z.D. Features of 

speech development in children with cerebral palsy. Mezhdu
narodnyy zhurnal prikladnykh i fundamental'nykh issledovaniy. 
2015; (2-1): 46–49. (In Russ.)

38. Pennington L., Dave M., Rudd J., Hidecker M.J.C., 
Caynes K., Pearce M.S. Communication disorders in young 
children with cerebral palsy. Dev. Med. Child Neurol. 2020; 62: 
1161–1169. DOI: 10.1111/dmcn.14635.

39. Zavadenko N.N., Kholin A.A., Zavadenko A.N., Michu-
rina E.S. Speech and language neurodevelopmental di sorders 
in  epilepsy: pathophysiologic mechanisms and therapeutic ap-
proaches. Zhurnal nevrologii i psikhiatrii im. S.S. Korsa
kova. 2018; 118 (8): 118–125. (In Russ.) DOI: 10.17116/jnevro 
2018118081118.

40. Orel V.V. Medical social aspects of the consequen ces 
of cranio brain injury in children. Meditsina i organizatsiya 
zdravoohraneniya. 2020; 5 (2): 11–18. (In Russ.)

41. Mountford H.S., Newbury D.F. The genetics of lan-
guage acquisition. In: The international handbook of lan
guage acquisition. London: Routledge. 2019; 35–50. DOI: 
10.4324/9781315110622.

42. Bindels-de Heus K., Mous S.E., Ten Hooven-Radsta-
ake M., van Iperen-Kolk B.M., Navis C., Rietman A.B., Ten 
Hoopen L.W., Brooks A.S.; ENCORE Expertise Center for AS; 
Elgersma Y., Moll H.A., de Wit M.Y. An overview of health is-
sues and development in a large clinical cohort of children with 
Angelman syndrome. Am. J. Med. Genet. Part A. 2020; 182 (1): 
53–63. DOI: 10.1002/ajmg.a.61382.

43. Moraleda Sepúlveda E., López P. Analysis of recep-
tive vocabulary development in Williams syndrome. Open 
J. Modern Linguistics. 2020; 10: 804–812. DOI: 10.4236/
ojml.2020.106050.

44. Volgina S.Ya. Clinical diagnostic criteria for typical and 
atypical variants of Rett syndrome in children. Rossiyskiy Vest
nik Perinatologii i Pediatrii. 2016; 61 (5): 179–182. (In Russ.) 
DOI: 10.21508/1027-4065-2016-61-5-179-182.

45. Morgan А., Fisher S.E., Scheffer I., Hildebrand M. 
FOXP2-related speech and language disorders. Initial pos ting: 
June 23, 2016; last revision: February 2, 2017. https://www.ncbi.
nlm.nih.gov/books/NBK368474/ (access date: 16.03.2021).

46. Chen X.S., Reader R.H., Hoischen A., Veltman J.A., 
Simpson N.H., Francks C., Newbury D.F.,  Fisher S.E. Next- 
generation DNA sequencing identifies novel gene variants and 
pathways involved in specific language impairment. Sci. Rep. 
2017; 7: 46105. DOI: 10.1038/srep46105.

47. Guerra J., Cacabelos R. Genomics of speech and lan-
guage disorders. J. Transl. Genet. Genom. 2019; 3: 9. DOI: 
10.20517/jtgg.2018.03.

48. Pace A., Luo R., Hirsh-Pasek K., Golinkoff R.M. Iden-
tifying pathways between socioeconomic status and language 
development. Annu. Rev. Linguist. 2017; 3: 285–308. DOI: 
10.1146/annurev-linguistics-011516-034226.

49. Brown C.M., Beck A.F., Steuerwald W., Alex-
ander E., Samaan Z.M., Kahn R.S., Mansour M. Narro-
wing care gaps for early language delay: A quality improve-
ment study. Clin. Pediatrics. 2016; 55 (2): 137–144. DOI: 
10.1177/0009922815587090.

50. Uzun Çiçek A., Akdag E., Celebi Erdivanli O. Socio-
demographic characteristics associated with speech and lan-
guage delay and disorders. J. Nerv. Mental Dis. 2020; 208 (2): 
143–146. DOI: 10.1097/NMD.0000000000001120.

51. Wallace I.F., Berkman N.D., Watson L.R., Coyne-Beas-
ley T., Wood C.T., Cullen K., Lohr K.N. Screening for speech 
and language delay in children 5 years old and younger: A sys-
tematic review. Pediatrics. 2015; 136 (2): e448-62. DOI: 
10.1542/peds.2014-3889.

52. Özdaş T., Şahlı A.S., Özdemir B.S., Belgin E. Compa-
rison of anxiety and child-care education characteristics of mo-



7 of 7

Kazan Medical Journal 2021, vol. 102, no.4

thers who have children with or without speech delays. Brazi
lian J. Otorhinolaryngol. 2019; 85 (2): 199–205. DOI: 10.1016/ 
j.bjorl.2017.12.004.

53. Mohammed D. Child neglect and inadequate stimula-
tion related to speech and language delay. J. Family Med. Prim. 
Care. 2019; 8 (8): 2747. DOI: 10.4103/jfmpc.jfmpc_470_19.

54. Sylvestre A., Bussières È.-L., Bouchard C. Language 
problems among abused and neglected children: A meta- 
analytic review. Child Maltreatment. 2016; 21 (1): 47–58. DOI: 
10.1177/1077559515616703.

55. Keten S., Sahli A.S., Kaya M. Evaluation of home com-
munication skills in children with speech delay. J. Speech 
Pathol. Ther. 2018; 3 (2): 137. DOI: 10.4172/2472-5005.1000137.

56. Madigan S., McArthur B.A., Anhorn C., Eirich R., 
Christakis D.A. Associations between screen use and child 
language skills: A systematic review and meta-analysis. 

JAMA Pediatr. 2020; 174 (7): 665–675. DOI: 10.1001/jamape 
diatrics.2020.0327.

57. Byeon H., Hong S. Relationship between television 
viewing and language delay in toddlers: Evidence from a Ko-
rea national crosssectional survey. PLoS ONE. 2015; 10 (3): 
e0120663. DOI: 10.1371/journal.pone.0120663.

58. Van den Heuvel M., Ma J., Borkhoff C.M., Koro-
shegyi C., Dai D.W.H., Parkin P.C., Maguire J.L., Birken C.S. 
Mobile media device use is associated with expressive language 
delay in 18-month-old children. J. Dev. Behav. Pediatr. 2019; 
40 (2): 99–104. DOI: 10.1097/DBP.0000000000000630.

59. Operto F.F., Pastorino G.M.G., Marciano J., de Si-
mone V., Volini A.P., Olivieri M., Buonaiuto R., Vetri L., Vig-
giano A., Coppola G. Digital devices use and language skills in 
children between 8 and 36 month. Brain Sci. 2020; 10 (9): 656. 
DOI: 10.3390/brainsci10090656.


