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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

The study of the dynamics of interhemispheric relations during
adaptation to changing environmental conditions, as well as
during brain lesions or functional disorders in the activity of any
structures, has revealed a predominant increase in the activation
of the right hemisphere.

Studies by different authors also show that many pathological
brain states are characterized by a deviation of the functional
brain asymmetry profile from that recorded in a normally
functioning CNS.

In our research we tried to trace the peculiarities of the
formation of individual asymmetry profile under the influence
of sensory deprivation in children with hearing pathology.

Key  words. Interhemispheric  brain  asymmetry,
interhemispheric, functional brain asymmetry, pathology.

Introduction.

Modern ideas about the functioning of the whole brain define
it as a dynamic system capable of functional rearrangements of
its current activity. Functional rearrangements set priority levels
and weights of connections between brain structures involved
in the current activity in such a way that the current activity is
implemented in the most efficient way, in terms of motivation,
and in the most minimized way, in terms of energy expenditure.
The possibilities for this are inherent in the properties of the
brain to combine rigidly fixed and plastic forms of structural
organization and functional activity [1-3]. As a result, a certain
type of intracerebral and interhemispheric interactions is formed
during normal development of the organism in the process
of interaction with the outside world, which, in turn, forms a
certain type of functional brain asymmetry (FBA). Such a
normal type of FBA (genetically predetermined) is characterized
in humans by the formation of dominance of the right hand,
right eye, dominance of the left hemisphere in the perception
of verbal information, and the right hemisphere - in the service
of reasoning activity, etc. Such a species-specific (for humans)
profile of FBA has been studied in sufficient detail [4-7].

The normal formation of the nervous system in ontogenesis
determines the formation of the brain and its interhemispheric
and intersensory interactions under conditions of normally
incoming efferent influences. At deprivation of any
afferentations conditions of non-standard functioning arise
and as a result adaptive-compensatory mechanisms of the
nervous system can be triggered to restore the equilibrium
interaction of the organism with the environment. The result of
such adaptive restructuring is the organization of intersensory
and interhemispheric interactions at a different level, which is
reflected in the formation of the individual asymmetry profile.

The study of the dynamics of interhemispheric relations during
adaptation to changing environmental conditions, as well as
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during brain lesions or functional disorders in the activity of any
structures, has revealed a predominant increase in the activation
of the right hemisphere [8-12].

Studies by different authors also show that many pathological
brain states are characterized by a deviation of the FBA profile
from that recorded in a normally functioning CNS [13-15].

In our research we tried to trace the peculiarities of the
formation of individual asymmetry profile under the influence
of sensory deprivation in children with hearing pathology.

Finally, the main aim of this research was to examine the
impact of auditory sensory deprivation on the development
of the individual functional brain asymmetry profile in
children with hearing pathology, with a particular focus on the
reorganization of interhemispheric and intersensory interactions
during ontogenetic development.

Materials and Methods.

The individual asymmetry profile of each participant was
determined through an integrated evaluation of motor, sensory,
and psychosensory components of lateralization. The assessment
included analysis of:

motor asymmetry (dominance of the hand and foot);

sensory asymmetry (dominance of the eye and ear);

psychosensory asymmetry (hemispheric activation patterns
associated with cognitive processing and eye-movement
responses).

The study involved school-aged children between 8 and 11
years old, including both typically developing children and
children diagnosed with mild intellectual disability. The clinical
group consisted of 36 children with mild intellectual disabilities,
while the control group included 42 typically developing
children matched by age. From the perspective of analytical
purposes, both groups were subdivided into two age categories:
89 years and 10-11 years. The research was conducted within
a comparative cross-sectional design aimed at identifying
age-related and developmental differences in the formation of
functional interhemispheric brain asymmetry.

The individual asymmetry profile (IAP) of each participant
was determined based on the integrated assessment of motor,
sensory, and psychosensory asymmetries, including hand,
foot, eye, and ear dominance. The classification of asymmetry
patterns was based on the conceptual framework proposed by
Adrianov (1976) representing a cornerstone in both theoretical
research and practical applications, guiding scholars and
professionals in organizing ideas, identifying relationships, and
formulating strategies. This approach considers the combination
of lateralized functional systems as a marker of interhemispheric
organization.

Within the scope of motor and sensory asymmetries, a set
of standardized neuropsychological and behavioral tests
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were evaluated mainly procedures developed by A.R. Luria
and Gurova (1973), as well as the handedness inventory
questionnaire proposed by M. Annett (1967). In combination,
the Luria and Gurova methods provide an integrated assessment
of the individual asymmetry profile (IAP) by analyzing the
interaction of motor, sensory, and cognitive components. They
are particularly useful in developmental neuropsychology
because they allow comparison of functional brain organization
in children with typical development and those with
neurological, sensory, or cognitive impairments. These methods
allowed for the identification of dominant functional systems in
motor coordination and sensory perception.

The Annett Hand Preference Questionnaire (AHPQ) was
administered to a sample of 352 randomly selected individuals
from the general community to examine the reproducibility of
its handedness classification and to evaluate its model-based
reliability and convergent validity. Latent class analysis showed
that the eight categories of hand preferences could not be
justified on statistical grounds. Instead, three broad handedness
classes adequately accommodated the variety of handedness
patterns: ‘consistent right’ (66.0%), ‘consistent left’ (9.8%) and
‘inconsistent or mixed’ (24.2%). Confirmatory factor analysis
not only showed that the AHPQ is reliable and has solid
convergent validity, but also the measurement properties of the
AHPQ could be further improved by eliminating a few items
from the scale. The implications of these findings are discussed,
and it is suggested that questionnaire requires modification,
possibly by replacing obsolete items such as ‘sweeping’ and
‘shovelling” with modern manual activities, such as ‘typing
SMS messages’ and ‘using a remote control’.

When determining the individual asymmetry profile (IAP) of
the brain, the combination of motor (hand, foot) and sensory
(vision, hearing) asymmetries - symmetries inherent in
each person was taken into account, and the peculiarities of
psychosensory asymmetry were considered (Adrianov, 1976).
Motor and sensory asymmetries were evaluated by the well-
known tests of Luria, Gurova (1973), questionnaire M. Annet
(1967) and others.

Motor asymmetry was examined through a series of tasks
assessing:

* Preferred hand use in unimanual activities (e.g., writing,
drawing, object manipulation);

* Precision and coordination in fine motor tasks;

* Cross-lateral motor performance (e.g., reaching, throwing,
and bimanual coordination tasks);

* Spontaneous hand preference during unstructured activities.

Foot dominance was determined using tasks such as:

* Preferred leg for kicking a ball;
* Leg used for stepping onto a platform or initiating gait;
+ Stability and balance tasks involving unilateral support.

Sensory asymmetry was evaluated through:

* Visual dominance tasks (e.g., sighting through a tube or
monocular alignment tasks);

» Auditory preference tests based on dichotic listening-like
situations or directional hearing responses;

* Response accuracy and reaction time differences depending
on sensory input side.
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These procedures allow the identification of functional
hemispheric specialization by analyzing consistent behavioral
preferences across multiple motor and sensory domains.

The analysis of psychosensory asymmetry was based on the
Kinsbourne hypothesis [16,17], according to which the direction
of eye deviation elicited by a speech stimulus is associated
with asymmetric activation of the cerebral hemispheres. The
hypothesis assumes that during the performance of a particular
mental operation, the hemisphere predominantly responsible
for this function becomes activated, and the resulting imbalance
in interhemispheric activity is reflected in the direction of eye
movements. Thus, eye movement patterns can be considered
an indirect behavioral marker of functional hemispheric
specialization. In the study of psychosensory asymmetry, we
adopted the Kinsbourne hypothesis.

Table 1 presents the distribution of leading eye dominance
and the stability of visual lateralization in children with mild
intellectual disabilities and typically developing children
aged 89 and 10-11 years. The leading eye was classified as
right (D), left (S), or ambidextrous (A). In children with mild
intellectual disabilities aged 8—9 years, left-eye dominance was
predominant (61%), with a higher stability coefficient compared
with right-eye dominance. In typically developing children of
the same age, right-eye dominance was more frequent (56%),
and ambidextrous eye preference was observed in 6% of cases.

At the age of 10-11 years, children with mild intellectual
disabilities demonstrated a decrease in left-eye dominance
and an increase in right-eye dominance, indicating gradual
reorganization of visual lateralization. In typically developing
children, right-eye dominance became more pronounced (67%),
reflecting greater stabilization of visual asymmetry.

Overall, the findings suggest that visual lateralization
develops differently in the two groups, with children with mild
intellectual disabilities showing a slower maturation and less
stable organization of visual functional asymmetry compared
with typically developing peers.

Table 2 presents the distribution of leading ear dominance and
the left-ear coefficient (CLE) in children with mild intellectual
disabilities and typically developing children aged 8—11 years.

Inchildren withmild intellectual disabilities, left-ear dominance
was predominant in both age groups, although it decreased
with age, while right-ear dominance gradually increased. In
typically developing children, auditory lateralization changed
with age: right-ear dominance became more pronounced in
the 10—11-year-old group, indicating stronger left-hemisphere
specialization.

Overall, the results suggest delayed maturation of auditory
functional asymmetry in children with mild intellectual
disabilities compared with typically developing peers.

Table 3 presents the distribution of hand dominance and
the right-handedness coefficient (Rhc) in children with mild
intellectual disabilities and typically developing children aged
8—11 years.

In both groups, right-hand dominance was predominant.
Among children with mild intellectual disabilities, right-
handedness increased from 77% to 84% with age, while the Rhc
remained relatively stable. In typically developing children,
right-handedness was more pronounced, increasing from 90%
to 95%, accompanied by a higher Rhc value.



Overall, the results indicate that children with mild intellectual
disabilities demonstrate a lower degree of stable right-hand
lateralization compared with typically developing children,
suggesting slower maturation of motor asymmetry.

The basis for the choice of specific research methods was
the possibility of their application both in the group of healthy
children and in the group of children with hearing pathology.
This made it possible to conduct the research according to a
unified program, which allows us to perform a comparative
analysis of the obtained results.

When identifying characteristic trends in the formation of the
individual asymmetry profile in these children and their normal
peers, the relative coefficients of stability of dominance of each
of the motor, sensory, and psychosensory functions (the ratio
of the number of samples with stable laterization to the total
number of samples, in %) for each type of IAP were calculated.
On the basis of these values, the average stability of dominance
of a given asymmetry profile was calculated. Formation was
considered stable with a ratio of more than 75%.

Due to the fact that not all possible types of FBA profile
distributions were encountered in our sample, we focused on
the analysis of the most frequently encountered ones, there were
four of them:

I - right-lateral and II - left-lateral types, including profiles in
which all four features or three out of four are unilateral (i.e. one
hemisphere dominates in the organization of motor and sensory
functions);

III - ambidextrous type, including profiles in which four or
three traits are ambidextrous (i.e., there is no clear hemispheric
dominance in the organization of motor and sensory functions);

IV - partial type, when motor and sensory functions are
dispersed in different hemispheres.

Results and Discussion.

Quantitative data on the study of sensory and motor
asymmetries, peculiarities of psychosensory asymmetry of
children with intellectual disabilities and their normal peers are
summarized in Tables 1-5.

The obtained results show that in children with intellectual
disabilities aged 8 to 9 years the left eye dominates, the
coefficient of stability of dominance of this eye is high, despite
the absence of pure ambidextrous children, the coefficient of
ambidextrous manifestation is rather high (Table 1).

In normally developing children, the distribution of subjects is
different: the leading eye of a part of the subjects is the right eye,
in 6% of cases pure ambidextrous eyes were identified, and the
ambidextrous coefficient in the whole group decreased.

In the next age group from 10 to 11 years old, there was a
smoothing of visual asymmetry in subjects with mild mental
retardation (see Table 1), but its increase in normally developing
children. At this age, the right eye is the leading eye in the
majority of subjects.

As follows from Table 2, the left ear functionally predominates
in children with mild mental retardation in both age groups (8
to 9 and 10 to 11 years). However, with age, the frequency
of children with left ear dominance decreases slightly (from
53.8% to 46.1%), while the frequency of children with right ear
dominance increases twofold (from 15.4 to 30.8). At the same
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time, the number of children with no predominance of one or
the other ear is decreasing (from 30.8% to 23.1%). The left ear
dominance rate in children with mental retardation decreases
significantly with age (from 33.3% to 11.5%). In normally
developing schoolchildren, initially between the ages of 8 and
9, a slight left ear dominance over the right ear is found, but
with age, the number of children with left ear dominance and
the number of children with functional ambidextrous hearing
decreases, and the number of schoolchildren with right ear
dominance increases significantly (from 25 to 63.64%). The
left ear coefficient in normal developmental children changes
from 6.25 to - 43.2%, i.e. the insignificant predominance of the
left ear at the age of 8 to 9 years is replaced by the functional
dominance of the right ear.

The distribution shows that there are a higher percentage of left-
handed children with pathology (Table 3). In both age groups of
children with mild mental retardation and children with normal
development, the right hand dominates (the number of trials
performed by the right hand is greater than the number of trials
performed by the left hand), and the predominance of the right-
hand increases with age. However, while in children with mild
mental retardation the right handedness ratio in the two age
groups is below average (according to Fedoruk's classification
[5]), in the group of normally developing children it is average
for schoolchildren aged 8 to 9 years and above average in the
group of children aged 10 to 11 years.

The study of functional asymmetry of legs in the majority of
children in both groups also revealed the predominance of the
right leg over the left one (Table 4). In addition, ambidextrous
is also found here and the percentage of such children increases
with age. As can be seen from Table 4, the coefficient of right
leg dominance is not very high both in children with mild
mental retardation and in healthy preschoolers, and it decreases
with age.

Table 5 shows the percentage of visually registered clear lateral
eye movements. The data in Table 5 show that all subjects at the
age of 8-9 years have a dominance of the right hemisphere in
eye movements to the left when actualizing images of auditory
and visual-spatial perception. No statistically significant
differences are found in the asymmetry of normally developing
children and children with a mild degree of mental retardation
(8-9 years old) in this form of psychosensory asymmetry. At
the age of 9-11 years the dominance of the right hemisphere in
actualizing images of visual-spatial and auditory perception is
observed only in normally developing children. Among subjects
with a mild degree of mental retardation of 10-11 years of age,
equal distribution in the participation of brain hemispheres in
the realization of visual-spatial perception is noted.

When determining the brain IPA, all four asymmetry profiles
were found in hearing-impaired preschoolers, while in healthy
children - only two (Table 6). The left-lateral and ambidextral
profiles were absent.

Children with right-lateral type of IPA (42.5% children with
intellectual disabilities and 67.7% normally developing) made
up a large group. Among them, only 11% of subjects with
pathology and 23% of healthy children are full right-handed.

Left-lateral and ambidextral asymmetry profiles were detected
in only 9% of children with mild mental retardation.



Table 1. Percentage of normally developing children and children with intellectual Disabilities by leading eye.

Age Pathology Normal
Inyears |Leading eye Pre-.df)minance. Am-bi.dec-stria Leading eye Pre-.df)minance. Am-bi.dec-stria
stability coefficient coefficient stability coefficient coefficient
D S A D S D S A D S
8109 39 61 - 1,26 1,97 1,1 56 38 6 0,75 0,51 0,22
10to 11 49 42 9 1,02 0,88 0,99 67 33 - 1 0,49 0,25

Symbols: D - right eye, S - left eye; A — ambidextrous.

Table 2. Age distribution (in %) of normally developing children and children with intellectual disabilities (quantitative index and estimated

coefficient of the leading ear).

Age Pathology Normal

In years S D A CLE S D A CLE
8t0 9 53,8 15,4 30,8 333 37,5 25 37,5 6,25

10 tol1 46,1 30,8 23,1 11,5 13,64 63,64 22,72 -43,2

Notation: D, right ear; S, left ear; A, ambidextrous; CLE - left ear coefficient

Table 3. Age distribution (in %) of children by leading hand and right-hand ratio (Normally developing children and children with intellectual

disabilities).

Age Pathology Normal

In years right-handed left-handed ambidextria Rhc right-handed left-handed | ambidextria Rhc
8to9 77 23 - 36,5 90 - 10 42,5
10to 11 84 16 - 37 95 5 - 57

Notation: Rhc - right-handedness coefficient

Table 4. Percentage distribution of subjects by leading leg and right leg dominance ratio.

Age Pathology Normal

In years D S A Rle D S A Rle

8t09 85 15 - 31,6 80 10 10 40
10 to 11 44 36 20 10,7 66,5 2,5 31 24,6

Symbols: D - right leg; S - lefi leg; A - ambidextrous; Krl - coefficient of dominance of the right leg

Table 5. Age distribution of the subjects (in %) by psychosensory asymmetry of normally developing children and children with mild intellectual

disabilities.
Methodology Age Pathology Normal

In years Eye movement Eye movement

to the left to the right to the left to the right

Actualization of the image 8to 9 38 31 40 19
auditory perception 10to 11 49 17 55 20
hearing perception 8t09 33 26 39 25
visual perception 10to 11 46 43 59 7
Actualization of the image 8to9 33 19 35 24
kinesthetic perception 10to 11 46 46 62 11

Table 6. Distribution of Laterization Types in Asymmetry Groups of Normally Developing Children and Children with Mild Intellectual Disabilities
(in % of the total number of subjects).

Type of laterization Pathology Normal
I 42,5 67,7

I 6 -

111 3 -

v 48,5 32,3

Table 7. Average coefficients of stability of dominance of sensorimotor and psychosensory functions in children with intellectual disabilities and

normally developing peers (in

%).

FIA profile Lateralization of motor and sensory functions Lateralization of psychosensory functions
pathology normal patology normal

I 80 83 47,5 67

1I 79 - 100 -

111 63,5 - - -

v 74 76 41,5 51
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The partial type of laterization included significant groups of
subjects with pathology and normally developing schoolchildren
(48.5% and 32.3%, respectively).

The data of Table 7 show that children with a mild degree
of mental retardation are characterized by delayed formation
of laterization of interhemispheric asymmetry as compared to
similar processes in their normally developing peers.

Moreover, insufficient expression of laterization is noted not
so much at the level of individual motor and sensory functions
as at the level of psychosensory asymmetry. Thus, the indicators
of the right-lateral type of FIA in children with intellectual
disabilities are 80% vs. 83% in normally developing children
in sensorimotor functions, and in psychosensory asymmetry -
47.5% vs. 67%, respectively.

The conducted studies of children with a mild degree of
mental retardation and in normality allow us to evaluate the
peculiarities of formation and distribution of the FIA profile
in schoolchildren with pathology. The profile of functional
interhemispheric asymmetry was determined by the totality of
motor (hand, foot), sensory (eye, ear) signs of FA taking into
account psychosensory asymmetry.

In the course of analyzing the results obtained in assessing
sensory functional asymmetry in children with mild mental
retardation and their normally developing peers, a number of
differences were revealed.

Thus, among children with intellectual disabilities at the age
of 8-9 years the left eye functionally dominates, but in the next
age subgroup this dominance decreases. Among the majority of
healthy schoolchildren up to the age of 10 years the right eye
dominates and this dominance increases with age.

Thus, the dominance of the right hemisphere revealed in
the studies, apparently, can be explained by the well-known
fact that adaptation processes are predominantly realized by
the right hemisphere, where the activity, including autonomic
regulation, of the hypothalamus is more pronounced [10].
These differences are especially significant in comparison with
normally developing children.

The most significant differences between the studied groups
are manifested in the distribution of functional asymmetry of
ear dominance, and these differences increase with age. Among
children under 10 years of age, the predominance of left-sided
asymmetry was revealed in the general subgroups (pathology
and norm) (more significant in the group of children with
pathology, the left ear remains dominant at the next age stage
in the majority of children with pathology - 46.1%, and in
hearing children it dominates only in a small part (13.64%) with
a significant increase in the dominance of the left hemisphere in
the realization of auditory functions.

Thus, the data on the functional asymmetry of the auditory
analyzer also show that in children with mild mental retardation
the right (adaptation) hemisphere dominates in providing
sensory functions compared to the left hemisphere in healthy
children.

The study of the dynamics of interhemispheric relations
during adaptation to changing environmental conditions, as well
as during brain lesions or functional deviations in the activity
of any structures from the norm, has revealed a predominant
increase in the activation of the right hemisphere [2, 3, 8, 9].
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Along with the studies of sensory functions, motor functional
asymmetry was analyzed, in the manifestation of which the
predominance of the right hand over the left hand and the right
leg over the left leg was revealed in the majority of children, with
the right hand predominating in more children than the right leg.
In the age group of children from 8 to 9 years old, right-hand
asymmetry among schoolchildren with intellectual disabilities
is observed to a lesser extent than among their normally
developing peers. Unlike normally developing children, they
have a more significant role of the right hemisphere in the
realization of this function. With age (10-11 years) the share of
the left hemisphere in the formation of this function increases
in the group of healthy children, which is not observed in the
other group.

The revealed peculiarities may indicate a general difficulty in
the formation of functional interhemispheric brain asymmetry
in children with intellectual disabilities.

In the manifestation of psychosensory asymmetry in subjects
with pathology in the age period from 10 to 11 years, a tendency
to smoothing of psychosensory asymmetry in the function of
visual-spatial representations was revealed.

Summarizing the data of the study of functional asymmetries,
we note that the number of children with right-hemispheric
localization of sensory and motor functions in the groups of
children with intellectual disabilities and normally developing
on average is respectively 32 and 21%, with left-hemispheric
localization - 46 and 63%.

With the undoubtedly leading role of the left hemisphere in
children of both categories, we note that the specific weight
of the contribution of the hemispheres to sensorimotor
activity is different: in children with a mild degree of mental
retardation, the contribution of the right hemisphere is more
pronounced than in their healthy peers, which is explained by
the redistribution of hemispheric functions under the influence
of sensory deprivation.

Conclusion.

The study demonstrated that children with mild intellectual
disabilities exhibit specific features in the formation of
functional interhemispheric brain asymmetry compared with
typically developing children. The individual asymmetry profile,
based on the integration of motor, sensory, and psychosensory
components, revealed differences in the maturation and
stabilization of lateralized functions.

Children with mild intellectual disabilities showed a slower
and less stable development of functional lateralization. In
sensory systems, they demonstrated a prolonged predominance
of left-eye and left-ear dominance, whereas typically developing
children showed a gradual strengthening of right-sided
dominance, reflecting more stable hemispheric specialization.
The greatest differences between groups were observed in
auditory asymmetry, indicating delayed maturation of auditory
functional lateralization in children with mild intellectual
disabilities.

Motor asymmetry was less differentiated in children with
mild intellectual disabilities, although right-hand and right-leg
dominance remained predominant in both groups. Compared
with typically developing children, the clinical group



demonstrated lower stability of right-sided motor dominance,
suggesting delayed formation of motor lateralization.

The analysis of psychosensory asymmetry showed reduced
hemispheric differentiation in children with mild intellectual
disabilities, particularly in the organization of visual-spatial and
cognitive processes. The higher frequency of partial and mixed
asymmetry profiles in this group indicates a less consolidated
pattern of interhemispheric organization.

Overall, the findings suggest that mild intellectual disability is
associated with delayed maturation and altered organization of
functional brain asymmetry, characterized by reduced stability
of lateralization and greater involvement of right-hemisphere
functional systems. These results highlight the importance of
assessing individual asymmetry profiles in developmental
neuropsychology for understanding cognitive and functional
differences in children with intellectual developmental disorders.
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A3zatsaH Tepe3a IOpreBHa
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YMCTBEHHO OTCTAJIbIX JETEN
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TeKyuei JIeSITeILHOCTH. BrisBIIeHBI 0COOEHHOCTH
(dbopmupoBaHus U pacrpeeneHus npodwiss QyHKIUOHATHHON
MEXIIONYIIAPHOH aCUMMETPUU MO3ra Y YMCTBEHHO OTCTaJIbIX
JneTeil. YCTaHOBIEHO, UYTO y JIeTell ¢ Jerkol CTeneHblo
YMCTBEHHOM OTCTaJOCTH [0 CpPaBHEHUIO C HOPMAJIbHO
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Pa3BUBAIOIIMMUCS JI€TbMH MPOHCXOIUT IepepacrpeesieHue
(GYHKIMH MeXIy MpaBbIM M JIEBBIM IOJyIIAPHSIMH TOJIOBHOTO
Mo3ra TpH (OPMHUPOBAHMH (YHKIIMOHATIBHOW acHMMETPHU
CEHCOPHBIX CUCTEM C MOBBIIIEHHBIM JOMUHHUPOBAHUEM IIPABOTO
TOJTyIIApHsl B 3TUX (YHKIUSX.



	Title

