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Objectives. The mental health of children conceived using assisted reproductive technologies (ART) is a grow-
ing concern for parents and professionals. With a maximum compliance with the conditions for using reproductive
technologies, the birth of a healthy child is expected. But some children conceived through artificial insemination
have developmental problems, speech and/or cognitive problems. A pilot study was conducted on the cognitive and
speech development of children from 3 to 8 years old with the aim of a comparative analysis of children from induced
pregnancy with children conceived naturally, to determine the possible impact of ART methods on children's health.
Methods. The cognitive and speech functions of 115 children aged 3 to 8 years were studied: 54 children from induced
pregnancy were included in the experimental groups (EG 1 and EG 2) and 61 children from natural conception were in-
cluded in the control groups (CG 1 and CG 2). The method of neuropsychological diagnostics of children of L.S. Tsvet-
kova and methods of speech therapy examination (assessment of the state of facial and articulatory muscles, breathing,
prosodic speech, general speech development) were used. The results were processed through the qualitative and quan-
titative assessment of the correspondence of the child’s cognitive and speech development to normative ontogenesis.
Results. It has been determined that children conceived through ART have a high percentage of perinatal risk: 35%
of children (n=54) conceived through ART have: mental disorders (autism, intellectual disability) and various speech
disorders in 77% of cases, — which has a negative impact on the development of cognitive activity. In children con-
ceived naturally (n=61), the percentage of disorders was lower: in 47% of cases, cognitive disorders were noted, and
in 60% of children, speech disorders of mild to moderate severity were identified.

Conclusions. The hypothesis about the possible influence of the fertilization methods used, the characteristics of the
procedure, the health status of the parents before conception, the course of the mother’s pregnancy and other prenatal
factors on the occurrence of developmental disorders in children conceived through ART is supported. An interdis-
ciplinary approach to organizing research will allow a comprehensive study of the developmental features of children
from induced pregnancy and the timely identification of possible dysontogenetic risk factors.
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KoruutuBHoe U peyeBoe pa3BHUTHE JleTell IONIKOJIbHOTO BO3pacTa,
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AxkryanpHOCTB M 1eJib. [[crxnueckoe 3/10poOBbe JieTeld, 3aUaThiX C UCIOJIb30BAHUEM BCIIOMOTATEIbHBIX PETIPOYKTHB-
HbIX TexHosoruii (BPT), BbisbiBaeT Bee GoJbliiee GECIOKONCTBO poAnuTeel 1 CrenuanaucToB. IIpu MakcuMaaIbHOM
COOJIIOIEHIH YCJIOBUH UCTIOJIb30BAHUS PEITPOAYKTUBHBIX TEXHOJOTUI OKUIAETCS POKAEHIE 30poBoro peberka. Ho
Y HEKOTOPBIX JIETEH, 324aThIX HCKYCCTBEHHBIM IIyTeM, HaOMIOIA0TCS TPOOIEMbI B Pa3BUTHH, HAPYIICHUST PEYEBBIX U
KOrHUTHUBHBIX (yHKIUiA. [[poBeieno muaoTHOE Hccye/JoBaHne KOTHUTUBHOTO U PEYEBOTO Pa3BUTHS JIETel OT 3-X /10
8-MU JIeT ¢ LEJIbI0 CPABHUTEIBHOIO aHAIN3A PA3BUTU A€Teil OT MHAYIMPOBAHHON OEpeMEHHOCTH U 3a4aThiX ecTe-
CTBEHHBIM ITyTeM JIJIsI OTIPeJIeJIeHs BO3MOXKHOTO Biusinust MeTo/oB BPT Ha pazsutue.

Mertoapl U MeTOUKH. VccemoBaHbl KOTHUTUBHBIE U pedeBbie hyHKIMK 115 gereit B Bo3pacte oT 3-X 10 8-Mu JeT:
54 peGeHKa OT MHAYLUPOBAHHON OepeMeHHOCTH BOILIK B 9KcIepuMenTanbibie rpyimsl (91 1 u IT 2) u 61 pebenok
OT eCTeCTBEHHOTO 3a4aTus BKJOYeHbl B KOHTpoJibHbIe TpyIibl (KI' 1 u KT 2). [Ipumensiiiich MeToinKa HelipoTicu-
xosornyeckoil quarnoctuky gereit JI.C. IIBeTKOBOIT 1 METOIBI JIOTOIIEANYECKOTO 00cejoBaHNs (OLEHKA COCTOSTHUS
MUMUYECKOI ¥ apTUKYJISIUOHHON MYCKYJIaTyPhl, AbIXaHK, IPOCOAUIECKOr0 0OPMIIEHHUS Pedr, OOILEr0 PEYEBOro
pasBuTHs). PesysbraThl 06pabaThIBaIUCh IyTeM Ka4eCTBEHHOM 1 KOJMYECTBEHHON OLEHKH COOTBETCTBI KOTHUTHB-
HOTO ¥ PEYEBOTO PasBUTHsI pebeHKa HOPMATHBHOMY OHTOTE€HE3Y.

PesyabraTel. OmpesesieHo, 4yTo /1eTH, 3a4arbie ¢ ToMoIibio BPT, mMetoT BbICOKUIT TPOTIEHT IMepUHATAIBHOTO PUCKA:
y 35% mereit (n=54), 3auarsix myteM BPT, ormeuaiorcst Hapymenust pa3sutust (ayTH3M, 3a€P/KKa TICUXITIECKOTO
Pa3BUTHUS U JIp.) U B 77% CJIy4aeB Pa3indyHble peUeBble HAPYIIEHIs, — YTO OKa3bIBAET HETATUBHOE BIUSHUE HA Pa3-
BUTHE [T03HABATEILHOM JIESTEIbHOCTU. Y JIETell, 3a4aThiX eCTeCTBeHHbIM 11yTeM (n=61), IpolleHT HapyIIeHnii HUIKe:
B 47% cJyJyaeB OTMeUAINCh KOTHUTUBHBIE pacCTPOicTBa, 'y 60% meTeil BHISIBIEHDBI pedeBble HAPYIIEHUST OT JIETKOH
JIO CPeJIHEN CTereHu BhIPAKEHHOCTH.

Boisoapl. Iloakperuisiercst TUIIOTE3a 0 BO3MOKHOM BJIMSIHUM [IPUMEHSAEMbBIX METOIOB OILIOJOTBOPEHUs, 0COOEHHO-
cTell IIpoBeIeHNsT IPOLIELYPbl, COCTOSHUS 30POBb POAUTEIEN 10 3a4aTHisl, TedeHIA OEPEMEHHOCTI MAaTePH U IPYTUX
MpeHaTaIbHBIX (DAKTOPOB HA BO3HUKHOBEHNE HAPYIIEHWI Pa3BUTH y /leTelt, 3a4aThix myteM BPT. Mexaucrmmmm-
HAPHbIl [OAXO0J B OPraHU3al[UK UCCJIeOBAHUS II03BOJIUT BCECTOPOHHE U3YUUTh OCOGEHHOCTH PasBUTHUS AETEil OT
UHIYIUPOBAaHHOIT GePEMEHHOCTH U CBOEBPEMEHHO BBISIBUTh BO3MOKHBIE (DAKTOPbI IU30HTOIEHETHUECKOTO PUCKA.

Knroueswie cnoga: sxcrpakopropasnbHoe omynogotsoperne (IKO); BcriomoraTebHble pETPOAYKTUBHBIE TEXHOJIOTUN
(BPT); rickyccTBEHHOE OILIOOTBOPEHIE; KOTHUTUBHOE U PEUEBOE Pa3BUTHE JIETEll; MHIYIIUPOBaHHASI GEPEMEHHOCTh
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yuHoTro yupexaenus « Haydausrii ientp ncuxudeckoro 310posbsty» (DTBHY HIIII3) B pamkax nayunoro mpoekta Ne 0393-2019-
0009.

Baaropapuoctu: ABTop GJraroflaput 3a moMolIib B cO0pe MaHHBIX JUIs HCCJAESA0BAHNS CIEIUATICTOB OT/IeIa MEUIIMHCKON TICH-
xosoruu DeepaiibHOrO rocyIapCTBEHHOTO OHOIKETHOTO HAYYHOTO yupeskaeHus: « HayuHbiil [eHTp MCUXUUECKOro 3/[0POBbsi> Ha-
YUYHOTO PYKOBOJIUTEJIS IIPOEKTA, BEYIEro HAyYHOrO COTPY/IHIKA, KaHauaaTa neuxonorndeckux nayk H.B. 3BepeBy n Bepymiero
HAYYHOTO COTPYIHUKA, KaHIU/IaTa IICuxoaorndeckux Hayk A.A. CeprueHko.

st waratsr: Cyprosa K.JI. KorHutiBHOE 1 pedyeBoe pa3BUTHe JIETEHl J0IIKOIBHOTO BO3PACTA, 3a9aThIX IIyTEM BCIIOMOTATETHHDIX
PEIPOAYKTUBHBIX TEXHOJIOTHHN // AyTusm u Hapyuenus pazsurust. 2024. Tom 22. Ne 1. C. 38—44. DOL: https://doi.org/10.17759/
autdd.2024220105

Introduction tion (IVF) and intracytoplasmic sperm injection (ICSI)

are the most sought after. ART methods also include

The infertility of men and women is an important  surrogacy, oocyte/sperm/embryo donation, preimplan-

modern medical and demographic problem. One of the tation genetic testing, etc., all of which allow the family

ways to solve the problem is the use of assisted reproduc-  to utilize higher quality genetic material for a successful
tive technologies (ART), among which in vitro fertiliza- ~ conception [3; 4; 5; 6; 7].
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It may seem that favorable conditions have been cre-
ated in which the percentage of healthy births in induced
pregnancies will be significantly higher than in natural
conception. But the presented studies in the field of
studying the psychomotor development of a child from
an induced pregnancy are very few and contradictory.
Some authors claim that there are no significant differ-
ences in the development of children conceived with the
help of ART and naturally conceived (NC) children [9;
10; 12; 15]. Other studies provide data on a higher inci-
dence of developmental disorders among artificially in-
seminated children [1; 2; 11; 13; 14], which raises many
questions about the possible impact of new technologies
in human reproduction on further child development.

The presented study analyzes the obtained develop-
mental history and data on the results of a neuropsy-
chological and speech therapy examination of children
conceived by ART, compared to children conceived in
natural conditions. An integrated approach to the study
of a child’s cognitive and speech development will make
it more likely to identify variants of dysontogenesis at
an early stage and to begin timely correctional work.
The analysis of the applied methods of ART, the num-
ber of performed embryo transfers before pregnancy,
the anamnestic data on child development allows us to
consider the influence of these factors on the further
psycho-speech development of children. The cognitive
and speech development of children aged 3 to 8 years old
conceived by means of ART was analyzed.

Materials and Methods

Participants. The study included 115 children aged
3 to 8 years old, 54 of whom were conceived by ART and
were the experimental group, and 61 children were the
control group of children conceived naturally.

Research Methods. In the diagnostic examination of
children’s cognitive and speech development, we used the
methods of neuropsychological examination proposed by
L.S. Tsvetkova [8] and standardized speech therapy diag-
nostics, including the assessment of the state of the mimic
and articulatory muscles, breathing, vocalization, the fea-
tures of sound pronunciation, syllabic structure, and the
state of the general lexicogrammar structure of speech.

In accordance with the diagnostic methods used and
for a more effective differentiated assessment of cogni-
tive development, it was decided to divide the children
involved in the study into two age groups: children

aged 3 years to 4 years 11 months old and children aged
5 years to 7 years 11 months old. The two experimen-
tal groups (EG 1 and EG 2) included 54 children con-
ceived through ART. The two control groups (CG 1 and
CG 2) included 61 children conceived in naturally and
with no history of clinical disease. The two groups were
composed of children aged 3 to 5 years old: 25 children
(15 boys, 10 girls) were included in EG 1; 25 children
(16 boys, and 9 girls) were included in CG 1. Children
aged 5 to 8 years old were also divided into two groups:
EG 2 had 29 children (16 boys, 13 girls) and CG 2 in-
cluded 36 children (18 boys, 18 girls). This division into
age groups was dictated by the features of the neuropsy-
chological examination for each age period. In the group
of the younger and middle preschool age of children,
adapted neuropsychological tests were used to assess
intellectual activity, selected with regard to the age and
individual abilities of the child.

Results and Discussion

In accordance with the purpose of the work, the data
of the child’s medical history, protocols for the manage-
ment of the ART procedure and the comprehensive diag-
nostics of psycho-speech development were studied.

Detailed information about the applied methods of
ART is given in Table 1. In the studied sample of 54 chil-
dren conceived by ART: 28 children (53%) were con-
ceived by the IVF procedure; 26 children (47%) were
conceived by the ICSI procedure.

According to the medical records of the examined
children conceived by ART, conditionally normal onto-
genetic development was determined in 41% of cases in
children from 3 to 8 years old. In 37% of the total num-
ber of children in the group, there were confirmed men-
tal disorders, in 22% of cases there were neurological and
genetic disorders.

According to the medical history, the examined chil-
dren from the experimental groups had both normotypic
development and different variants of deviant develop-
ment. The data is presented in Table 2.

Intellectual disability was observed out of the whole
sample of children aged 3—8 years old in 15% of cases.
Autism spectrum disorders (ASD), as well as ADHD,
were identified in 10% of children conceived by ART.
Epilepsy was diagnosed in one child (2%).

In the comparison group: CG 1 and CG 2, no clinical
illnesses were identified when analyzing medical history

Table 1
Distribution of Performed ART Procedures Among the Children of the Experimental Groups
Fertilization Method Number of Embryo Transfers
IVF ICSI from1to3 | from4to5 over 6
EG1 28% 16% 36% 8% 0%
EG2 32% 24% 38% 16% 2%

Note: n=54 respondents, corresponding to 100% of the sample.
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Mental Disorders in Children Conceived by Means of ART (n=54)

ID Autism ADHD Epilepsy
BEG | 13% 4% 6% 0%
BEG?2 2% 6% 4% 2%

Table 2

Note: 1D — intellectual disability; autism
attention deficit hyperactivity disorder.

data, and dysontogenetic developmental variants had
not been diagnosed previously. All children in the con-
trol groups had mental and speech development within
the age norm.

When analyzing the data obtained during the neuro-
psychological examination, it was decided to distinguish
the following parameters for assessing the state of cog-
nitive functions: 1. Cognitive development corresponds
to the age: no cognitive disorders were detected in the
child; 2. Functional insufficiency of the development of
separate mental functions: partial disorders in the cog-
nitive sphere, which are functional in nature and are
likely to be compensated independently as the brain
matures, are diagnosed in the child; 3. Borderline cogni-
tive development: a high probability of the insufficiency
of the development of separate cognitive functions of a
predominantly organic etiology is diagnosed, with good
compensatory capabilities. 4. Risk of dysontogenetic de-
velopment: the child is diagnosed with severe cognitive
function development disorders of various etiologies,
which require targeted correctional psychological and
pedagogical work.

Let us consider the results obtained within the frame-
work of neuropsychological research.

The data obtained from the neuropsychological ex-
amination shows that conditionally normal cognitive
development was more common in the control groups

— autism spectrum disorder; ADHD —

of children born from natural conception than in the
experimental groups. The high rates of risk of dyson-
togenetic development in the groups of children con-
ceived with the help of ART are much higher than in
the control groups, which can be explained by the inclu-
sion and exclusion of the study participants. There were
no significant differences between the experimental and
control groups of children in terms of the degree of the
insufficient development of individual cognitive func-
tions. The revealed features of development were pre-
dominantly functional in nature.

During the course of neuropsychological examina-
tion, the immaturity of the arbitrary regulation of activ-
ity, expressed in negativism, stubbornness, and outbursts
of aggression, was most clearly noted in the EG 1 group.
The immaturity of inhibitory control was manifested by
motor disinhibition and rapid exhaustion in some chil-
dren or increased distractibility against the background
of exhaustion in others. The development of other higher
mental functions was secondarily affected by difficul-
ties in arbitrary control. In the comparative group of
CG 1 children had a less frequent insufficiency of arbi-
trary regulation, and it did not have a severe character of
disorders of the emotional and/or behavioral sphere. In
children from EG 1 and CG 1, an insufficiency of motor
sphere development was noted with the same frequency.
An error-free performance of tests on the kinesthetic and

Table 3
Assessment of the Cognitive Development of Children Participating in the Study Using
Neuropsychological Research Methods
Indicators EG1 CG1 EG 2 CG 2
n (% of each group) 25 25 29 36
Cognitive Development Corresponds to the Age 5 14 1 8
20% 56% 3,4% 22%
Functional Insufficiency of the Development of 9 8 7 1
Separate Mental Functions 36% 32% 241% 30%
Borderline Cognitive Development 4 3 7 7
16% 12% 24,1% 19%
Risk of Dysontogenetic Development 7 0 14 0
28% 0% 48,2% 0%
AyTV3M 1 HapyweHnd pa3sutna. T. 22. N2 1. 2024 a1
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dynamic praxis was not available to children up to 3.5—
4 years old. The analysis of the formation of thinking
operations showed that children from the groups EG 1
and CG 1 equally experienced difficulties in the tests for
visual and figurative and verbal logical reasoning, which
is quite expected for children of this age period.

Neuropsychological examination in the EG 2 group
and in the CG 2 comparative group gave the following
results: in the EG 2 group, the majority of children had a
severe dissociation of the formation of a number of men-
tal processes (voluntary attention, thinking, memory,
perception, motor sphere), as compared to children from
CG 2, who did not have any dissociation in cognitive de-
velopment, and the insufficient formation of some mental
functions was mainly functional in nature. The symptoms
of underdevelopment of subcortical structures (dience-
phalic and stem structures), as well as of certain cortical
structures, were observed in 35% of children from EG
2 and 23% of children from CG 2. Decreases in general
neurodynamics were observed with approximately equal
frequency in the two groups. In 15 % of children from
EG 2 there were symptoms of the functional deficiency
of the regulatory factor, which manifested themselves
in the lack of assiduity, difficulties in retaining a given
program, in a decrease in the motivational component
of activity (rapid saturation of activity), in difficulties
in concentrating on the task. In CG 2, 9% of children
showed symptoms of the insufficient development of the
regulatory factor, and the manifestations were functional
and less pronounced than in the EG 2 group.

The development of thinking operations in EG 2 chil-
dren, as compared to CG 2, was characterized by uneven-
ness. In children with mental and speech developmental
delays, the tasks of classification by a common charac-
teristic, the method of Excluding objects (“4" is the
odd one out”, “nonsense” exercises were available only
when performed jointly with an adult, whereas in chil-
dren with normal mental development, the success of the
task completion depended on the conditions of domestic
pedagogical training and the zone of actual development.

The speech therapy examination revealed different
types of speech disorders (see Table 4).

Table 4 shows the percentage of speech disorders
for each group of children in the study. Condition-
ally normal speech development was found in 39% of
children (n=61) from the control group and in 22% of
children (n=54) from the experimental group. Speech
disorders of the dysarthria and alalia type were more
common among children conceived by ART (78% of
cases) and varied in severity: from a complete absence
of speech to unexpressed, erased manifestations, as
well as combined with general underdevelopment of
speech from level 1 to 3. In the control groups, speech
disorders were observed in 61% of children and mani-
fested themselves in the form of minimal disorders of
muscle tone in the organs of mimic muscles and articu-
lation, the insufficiency of speech breathing and the
prosodic design of speech, and the insufficiency of the
phonetic and phonemic perception. General underde-
velopment of speech in groups CG 1 and CG 2 was di-
agnosed less frequently and was within the 3rd level
of development. Dyslalia was diagnosed in almost all
groups of children with approximately the same per-
centage of occurrence.

According to the results of the study, it can be con-
cluded that children conceived through assisted repro-
ductive technologies represent a heterogeneous group
in terms of cognitive and speech development param-
eters. According to the data of the study, the children
from the experimental groups have a tendency towards
a decrease in general neurodynamics, an insufficient
regulation of emotions and behavior, and speech dis-
orders of varying degrees of severity, which shows the
need for early psychological and pedagogical support.
Timely correctional work will allow to compensate the
existing disorders most successfully by the beginning of
educational activity.

The data obtained in the study of the medical, psy-
chological and pedagogical examination of children of
3—8 years old conceived with the help of reproductive

Table 4

Speech Disorders in Children of the Experimental and Control Groups Identified During
the Speech Therapy Examination

Groups
EG1 CG1 EG2 CG2
Speech Disorders
N 25 25 29 36
No Speech Disorders 6 8 6 16
24% 32% 20% 44%
Dysarthria 4 5 15 1
16% 20% 51% 30%
Alalia 7 1 4 2
28% 4% 13% 5%
Dyslalia 7 8 4 5
28% 32% 13% 13%
Stuttering 1 0 0 0
4% 0% 0% 0%
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technologies shows different variants of neurocognitive
development, characterized by the peculiarity of forma-
tion of higher mental functions. Therefore, the study of
the issue of the possible interrelation of the influence of
the fertilization method on the ontogenetic development
of the child is extremely relevant. In our study, differ-
ent variants — from severe underdevelopment to a high
normality — were revealed in the designated spheres of
development.

Conclusion

The frequently occurring psychiatric and neurologi-
cal pathology in children conceived by ART requires

a closer study of different spheres of possible influence
(health status of parents, pregnancy and labor period,
etc.) on the further development of the child.

A qualitative and comprehensive study of the im-
pact of ART on children’s cognitive and speech devel-
opment is possible only through an interdisciplinary
approach towards the organization of the study. This
will allow for a comprehensive and more detailed as-
sessment of the impact of the chosen reproductive
method on the child’s further development. Com-
bining specialists from different fields: fertility spe-
cialists, gynecologists, neonatologists, pediatricians,
psychologists, and teachers will help to create a more
comprehensive picture of the development of children
conceived artificially.

10.
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Objectives. The growing number of children with mental health needs leads to an increase in the need for research
on this issue. The subjective phenomenon of "burdened" motherhood is considered as an environmental risk factor for
child mental health disorders. The article presents the results that allow us to consider the attitude to the newborn
and the pronounced neurotic states of the mother among the unfavorable factors in the formation of the "mother-
child" dyad.

Methods. A total of 228 women participated in the study. Comparison groups of 173 respondents were formed. The
unifying criterion of the groups is the special conditions for the formation of the "mother-child” system in the situ-
ation of "burdened" motherhood. 55 women with preserved reproductive function, whose pregnancy ended with
the birth of a healthy child, are classified as "conditional norm". The Pregnant Woman's Attitude Test by I.V. Do-
bryakov, the Clinical Questionnaire of Neurotic States by K.K. Yakhin and D.M. Mendelevich, the method of semi-
structured interview, the methods of statistical processing of empirical data Mann-Whitney U-test and Spearman's
rank correlation coefficient were used.

Results. Women in a situation of "burdened” motherhood are more likely to transmit an anxious attitude towards
the newborn (U = 210.0; p = 0.004235). Positive correlations between anxious and depressive attitudes towards the
newborn and indicators on the asthenia scale of the Neurotic States Questionnaire (r = 0.39; <0.05) are described.
Empirical data have confirmed the presence of pronounced neurotic states in women in the situation of "burdened"
motherhood on the following scales: "anxiety”, "hysterical type of reaction”, "obsessive-phobic disorders" and "veg-
etative disorders".

Conclusions. The obtained data indicate that the features of the attitude towards the newborn and the level of sever-
ity of neurotic states in women in the situation of "burdened” motherhood, can be considered among the risk factors
for mental health disorders in infancy and young age.

Keywords: "burdened” motherhood; "mother-child" system; attitude towards the newborn; neurotic states; risk fac-
tors; anxiety; asthenia; neurotic depression
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