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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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Introduction

The infertility of men and women is an important 
modern medical and demographic problem. One of the 
ways to solve the problem is the use of assisted reproduc-
tive technologies (ART), among which in vitro fertiliza-

tion (IVF) and intracytoplasmic sperm injection (ICSI) 
are the most sought after. ART methods also include 
surrogacy, oocyte/sperm/embryo donation, preimplan-
tation genetic testing, etc., all of which allow the family 
to utilize higher quality genetic material for a successful 
conception [3; 4; 5; 6; 7].

Когнитивное и речевое развитие детей дошкольного возраста, 
зачатых путем вспомогательных репродуктивных технологий
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Актуальность и цель. Психическое здоровье детей, зачатых с использованием вспомогательных репродуктив-
ных технологий (ВРТ), вызывает все большее беспокойство родителей и специалистов. При максимальном 
соблюдении условий использования репродуктивных технологий ожидается рождение здорового ребенка. Но 
у некоторых детей, зачатых искусственным путем, наблюдаются проблемы в развитии, нарушения речевых и 
когнитивных функций. Проведено пилотное исследование когнитивного и речевого развития детей от 3-х до 
8-ми лет с целью сравнительного анализа развития детей от индуцированной беременности и зачатых есте-
ственным путем для определения возможного влияния методов ВРТ на развитие.
Методы и методики. Исследованы когнитивные и речевые функции 115 детей в возрасте от 3-х до 8-ми лет: 
54 ребенка от индуцированной беременности вошли в экспериментальные группы (ЭГ 1 и ЭГ 2) и 61 ребенок 
от естественного зачатия включены в контрольные группы (КГ 1 и КГ 2). Применялись методика нейропси-
хологической диагностики детей Л.С. Цветковой и методы логопедического обследования (оценка состояния 
мимической и артикуляционной мускулатуры, дыхания, просодического оформления речи, общего речевого 
развития). Результаты обрабатывались путем качественной и количественной оценки соответствия когнитив-
ного и речевого развития ребенка нормативному онтогенезу.
Результаты. Определено, что дети, зачатые с помощью ВРТ, имеют высокий процент перинатального риска: 
у 35% детей (n=54), зачатых путем ВРТ, отмечаются нарушения развития (аутизм, задержка психического 
развития и др.) и в 77% случаев различные речевые нарушения, — что оказывает негативное влияние на раз-
витие познавательной деятельности. У детей, зачатых естественным путем (n=61), процент нарушений ниже: 
в 47% случаев отмечались когнитивные расстройства, и у 60% детей выявлены речевые нарушения от легкой 
до средней степени выраженности.
Выводы. Подкрепляется гипотеза о возможном влиянии применяемых методов оплодотворения, особенно-
стей проведения процедуры, состояния здоровья родителей до зачатия, течения беременности матери и других 
пренатальных факторов на возникновение нарушений развития у детей, зачатых путем ВРТ. Междисципли-
нарный подход в организации исследования позволит всесторонне изучить особенности развития детей от 
индуцированной беременности и своевременно выявить возможные факторы дизонтогенетического риска.

Ключевые слова: экстракорпоральное оплодотворение (ЭКО); вспомогательные репродуктивные технологии 
(ВРТ); искусственное оплодотворение; когнитивное и речевое развитие детей; индуцированная беременность
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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 from 1 to 3 from 4 to 5 over 6
EG 1 28% 16% 36% 8% 0%

EG 2 32% 24% 38% 16% 2%

Note: n=54 respondents, corresponding to 100% of the sample.
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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 

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 2
Mental Disorders in Children Conceived by Means of ART (n=54)

Note: ID — intellectual disability; autism — autism spectrum disorder; ADHD — 
attention deficit hyperactivity disorder.

Table 3
Assessment of the Cognitive Development of Children Participating in the Study Using 

Neuropsychological Research Methods

Indicators EG 1 CG 1 EG 2 CG 2
n (% of each group) 25 25 29 36 

Cognitive Development Corresponds to the Age 5
20%

14
56%

1
3,4%

8
22%

Functional Insufficiency of the Development of 
Separate Mental Functions

9
36%

8
32%

7
24,1%

11
30%

Borderline Cognitive Development 4
16%

3
12%

7
24,1%

7
19%

Risk of Dysontogenetic Development 7
28%

0
0%

14
48,2%

0
0%
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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 (“4th 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

Speech Disorders
EG 1 CG 1 EG 2 CG 2

N 25 25 29 36
No Speech Disorders 6

24%
8

32%
6

20%
16

44%
Dysarthria 4

16%
5

20%
15

51%
11

30%
Alalia 7

28%
1

4%
4

13%
2

5%
Dyslalia 7

28%
8

32%
4

13%
5

13%
Stuttering 1

4%
0

0%
0

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. 
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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

For citation: Zolotova I.A. Neurotic States of Women and the Features of the Attitude Towards the Newborn in the Situation  of 
“Burdened” Motherhood. Autizm i narusheniya razvitiya = Autism and Developmental Disorders, 2024. Vol. 22, no. 1, pp. 45—51. 
DOI: https://doi.org/10.17759/autdd.2024220106 (In Russian; abstract in English).


