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Abstract
Introduction. Due to the increased number of children born as a result of assisted 

reproductive technology (ART), there are contradictory data on their health and 

development. This underlines the need to identify the developmental trajectories of these 

children and the system of factors that contribute to them, specific for each developmental 

stage. Aim: To identify the variants of physical and psychological development of children 

born after ART, as well as the characteristics of their family environment during the early 

preschool age. Methods. The participants were 220 families (mothers, fathers and 

4-year-old children): 80 families with induced conception (ART), 130 families with natural 

(spontaneous) conception (NC). Methods were based on the questionnaires used in TEDS 

and QLSCD, translated into Russian: Parent-Administered and Parent-Reported PARCA; 

short version of the MacArthur Communicative Development Inventory; assessment of 

preschool children’s behaviour BEH; «Your Child at Home»; «Your Child’s Health»; «Scale 

of Lack of Money for Essentials»; short version of the «Household Food Security Scale»; 

«Job Satisfaction»; assessment of stress and fatigue; assessment of anxiety; assessment 

of the relationship with the child»; short version of the Dyadic Adjustment Scale. Results. 

In ART and NC families 3 developmental variants were identified: «Balanced» (ART: 

33%, NC: 41%), «Risk of imbalance» (ART: 42%, NC: 19%), «Risk of developmental and 

behavioural problems» (ART: 24%, NC: 40%). For ART group, these variants were different 

only in mothers’ relationship with the child, for the NC group – in all types of family 
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characteristics. Discussion. In NC families most aspects of family functioning are related 

to children’s behaviour and development, in ART families – only maternal attitude to the 

child. The results underline the need for individual psychological support and correction. 
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ART, IVF, induced pregnancy, mental development, physical development, preschool 

age, family environment, family relations, financial situation, parent-child relations
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Introduction
According to the statistical data, there is an increase in the number of children conceived 

through assisted reproductive technology (ART). Since 1978, more than 10 million children 

have been born using ART worldwide (ESHRE, 2022). In Russia, the statistics is available 

for 1995-2020, and during this period more than 333.5 thousand children were born 

after ART (RAHR, 2020). Currently, there is a great research interest in the development of 

children conceived through ART, and a large amount of contradictory data on the impact 

of ART procedures on these children’s health and mental development are available. 

Some researchers argue that there is no direct relationship between the ART procedures 

and the development of children, and these children are not significantly different from 

children conceived spontaneously in terms of physical (Malyshkina, Matveeva, Filkina, 

Ermakova, 2019; Punamäki et al., 2019), cognitive (Farhi et al., 2021), emotional and social 

development (Pechenina, 2016). Other studies reported an increased risk of prenatal 

problems (Mikheeva, Penkina, 2014), adverse perinatal outcomes (Qin et al., 2016), 

delayed physical and mental development (Solovyeva, 2014; Djuwantono, Aviani, Permadi, 

Achmad, & Halim, 2020) and mental and physical disorders (Barbuscia, Myrskylä, & Goisis, 

2019; Rissanen, Gissler, Lehti, & Tiitinen, 2020; Wang, Yu, Chen, Luo, & Mu, 2021). It should 

be noted that these data are mostly cross-sectional, cover only few developmental stages 

and do not assess the relationship between the physical and mental development of 

children conceived through ART. Most research is focused on perinatal outcomes and 
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early childhood (Iakashvili, Samchuk, 2017; Samoilova et al., 2021), fewer studies describe 

the preschool, primary school or older children (Farhi et al., 2021).

In order to overcome the contradictions described above and observe the 

developmental variants and trajectories of children conceived through ART, it is important 

to identify the factors that contribute to the development children at each developmental 

stage (Keshishyan, Tsaregorodtsev, Ziborova, 2014). The contribution of psycho-social 

factors (factors of the family environment) to the development of children has been 

studied mostly on a sample of children not selected according to the type of conception. 

Psychological factors included marital relationships (Sychev, Kazantseva, 2017; Garriga & 

Pennoni, 2022), parental mental states (Rigato et al., 2020; Thiel et al., 2020; Sutin, 

Strickhouser, Sesker, & Terracciano, 2022), the quality of parent-child relationships 

and parenting strategies (Golovey, Savenysheva, Engelhardt, 2016; Sethna et al., 2017). 

As social factors, the financial and economic situation of the family (Cooper & Stewart, 

2021), the professional employment of parents and their job satisfaction (Savenysheva, 

Zapletina, 2019; Cho & Ryu, 2022) were highlighted.

Thus, currently, there is a lack of data on the relationship between family factors and 

the development of children conceived through ART. ART families are mostly studied 

during the early stages of children's postnatal development, which does not provide a 

holistic view on potential risk factors and resources specific to each developmental stage. 

The typological approach can allow to study the complex system of relationships between 

various aspects of development (McNamara, Selig & Hawley, 2010) and determine the 

aims and targets of personalized psychosocial support.

Methods
The aim of the study was to identify the variants of physical and psychological development 

of children born after ART, as well as the characteristics of their family environment during 

the early preschool age.

Hypotheses: 1) Based on the characteristics of the mental and physical development 

of preschool children conceived through ART, typological variants can be identified, that 

are different from the developmental variants of children conceived spontaneously; 

2) Typological variants of the development of children conceived with ART and 

spontaneously, differ in the characteristics of the family environment.

Participants

The analysis was performed on the data collected when the children were 4 years old as 

a part of the Prospective Longitudinal Interdisciplinary Study of Child Development (PLIS): 

220 families (mother, father and child) participated: 80 families who conceived a child 

through ART, 130 families who conceived a child spontaneously (natural pregnancy, 

control group, NC).
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Methods

The data were collected using research booklets based om the methods used at the 

longitudinal studies TEDS (Twins Early Development Study) and QLSCD (Quebec 

Longitudinal Study of Child Development). The translation was performed according 

to the International Test Commission (ITC) requirements. Using the quartile values, the 

levels were determined for each scale ([Q1; Q3]): low level - from the minimum to Q1, 

average (normative) - from Q1 to Q3, high - from Q3 to the maximum. 

Mental and physical development of children: 

1) Intellectual development: "Parent-Administered PARCA" and "Parent-reported 

PARCA" (interactive tasks: generalization skills (α = 0.9, ART: [9; 13]; NC: [10; 14]), hand-eye 

coordination (α = 0.8, “Draw a figure” ART: [4; 6]; NC: [5; 6]; “Draw a man” ART and NC: [5; 9]), 

logical reasoning (α = 0 .7, ART: [6; 11]; NC: [6; 10]), receptive vocabulary (α = 0.6, ART and 

NC: [7; 8]); questionnaire for conceptual knowledge assessment (α = 0 ,7, ART: [10; 13]; 

NC: [9; 13]); the "Speech" questionnaire (short version of the MacArthur Communicative 

Development Inventory, adapted by S. Petrill et al., 2004), and questionnaire for parents 

"What your child can say?” that allowed to assess whether the speech is developed 

according to the age-appropriate norms (α = 0.7, ART: [16; 19]; NC: [15; 19]);

2) Behaviour and emotional development: "Your child's behaviour" (BEH; Cote et al., 

2017) (scales: hyperactivity (α = 0.6; ART and NC: [2.5; 5]), prosocial behaviour (α = 0.7; 

ART and NC: [5.71; 8.57]), physical aggression (α = 0.7; ART: [1.67; 4.17]; NC: [0.83; 3, 33]),  

inattention (α = 0.6; ART and NC: [3.33; 5]), “Your child at home” (TEDS) (scales: conduct 

problems (α = 0.6; ART: [2; 4]; NC: [1; 4]); emotional problems (α = 0.6; ART: [2; 5]; 

NC: [2; 4.83]); shyness (α = 0.6; ART and NC: [1; 3])

3) Physical development: "Your child's health" (total score for health problems, α = 0.6, 

ART: [1.75; 5]; NC: [2; 6]); "Your child's nutrition" (total score of feeding difficulties: refusal 

to eat, poor appetite, etc., α = 0.6, ART: [4; 9]; NC: [5; 8]).

Family environment:

1) Socio-economic characteristics: "Scale of Lack of Money for Essentials" (index of 

financial satisfaction, α = 0.80; ART and NC: [15; 16]); Scale "Feeling of instability caused 

by lack of food" (short version of "Household Food Security Scale" (Blumberg et al., 1999) 

adapted by the QLSCD research group): Financial instability index (α>0.65, ART: [0; 1] ;NC: 

[0;0.75]); "Job Satisfaction" scale (Job Satisfaction Index, α = 0.87, ART: [11; 16.5]; NC: 

[10; 16]).

2) Psychological characteristics: Scale "Assessment of stress and fatigue" (QLSCD): Level 

of stress and fatigue; α = 0.72, ART: mothers: [5.75; 9]; fathers: [6; 8]; NC: mothers: [6; 

9]; fathers: [5; 8]); "How You Feel" scale (developed by J. Séguin and M. Freeston for the 

study of SantéQuébec (1997) (general level of anxiety, α = 0.88–0.91; ART: mothers: [6; 

18]; fathers: [2 ; 13]; NC: mothers: [4; 19.5]; fathers: [0; 10.25]); "Your relationship with 

the child" (QLSCD): 3 scales - "Positive attitude" (joint activities, verbal ways of behaviour 
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correction, ART: mothers: [12.25; 17]; fathers: [12; 16.25]; NC: mothers: [12; 17]; fathers: 

[10; 16]), "Coercive attitude" (anger, irritability, physical punishment, ART: mothers: [4; 9]; 

fathers: [2; 7]; NC: mothers: [4; 9]; fathers: [3; 7]), "Consistent parenting" (execution of the 

promised punishment in case of misconduct, disobedience of the child, ART: mothers: 

[9; 14]; fathers: [9; 14,25]; NC: mothers: [11; 15]; fathers: [10; 15]) (α = 0.74–0.75); Scale "Your 

marital relationship" (short version of the Dyadic Adjustment Scale adapted by Sabourin, 

Valois, Lussier, 2005): Index of marital relationship, in both groups in mothers and fathers 

α = 0.69 –0.85; ART: mothers: [20.25; 26]; fathers: [16; 19], NC: mothers: [21; 27]; fathers: 

[15; 19].

Statistical data analysis was performed in the IBM SPSS Statistics 26: descriptive 

statistics, internal consistency (α-Cronbach) and normal distribution (Kolmogorov-

Smirnov test, for all scales the distribution was non-normal) assessment, non-parametric 

criteria for comparative analysis (Mann-Whitney test for two groups, The Kruskal–Wallis 

test for three groups), hierarchical cluster analysis (between-groups linkage method).

Results
In each group (ART, NC) typological variants of children’s development were identified 

based on the characteristics of their mental development, behaviour, emotional 

development, health, feeding difficulties.

Typological developmental variants of preschool children born after ART 

In the ART group, 3 variants of child development were identified (Figure 1). The first 

included 33% of children, the second - 42%, the third - 24% (values are rounded to the 

whole numbers). Significant differences between the variants of child development 

were found for all measures (*p<0.05; **p<0.01), except for the generalization skills: 

hand-eye coordination (“Draw figures”, H = 7.80*; “Draw a human”, H = 9.94*), logical 

reasoning (Puzzles, H = 20.21**), receptive vocabulary (“Looking at the pictures”, 

H = 12.02**); conceptual knowledge (H = 15.26**), speech development (H = 10.13*), 

prosocial behaviour (H = 10.11*), hyperactivity (H = 18.83**),  inattention (H = 8 .71*), 

physical aggression (H = 10.88*), conduct problems (H = 11.09**), emotional problems 

(H = 11.99**), shyness (H = 21.13**) , health problems (H = 12.52**), feeding difficulties 

(H = 11.55**). Effect size of the significant pairwise comparisons (r) was 0.30 to 0.65. 

The children of the first typological variant ("Balanced"), compared with the children of 

the second ("Risk of imbalance") and the third ("Risk of developmental and behavioгral 

problems") variants, had the highest level of logical reasoning (Me = 10 .5), conceptual 

knowledge (Me = 13), lowest hyperactivity (Me = 2.5), inattention (Me = 2.5), aggression 

(Me = 1.7) and conduct problems (Me = 1.58). Compared with the second variant, they had 

a higher level of hand-eye coordination (“Figures”: Me = 6, “Human”: Me = 8.5), fewer health 

problems (Me = 2). Compared with the children of the third variant, they demonstrated a 
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higher level of logical reasoning (Me = 10.5), speech development (Me = 18.5), prosocial 

behaviour (Me = 7.86), lower shyness (Me = 2) and feeding difficulties (Me = 5). Conceptual 

knowledge and hand-eye coordination were at the upper boundary of average group 

values; hyperactivity and aggression - at the lower; the levels of inattention and conduct 

problems were below average.

Figure 1
Development and health of preschool children conceived through ART based on their typological 
variants

Note: The comparison was conducted between three groups: * p < 0,05; ** p< 0,01

The children of the second typological variant (“Risk of imbalance”), compared with the 

children of the first and third variants, had the lowest level of hand-eye coordination 

(“Figures”: Me = 4, the lower boundary of average group values) and the highest level of 

health problems (Me = 4.5), the average level of logical reasoning (Me = 7.5). Compared 

with the children of the first variant, they completed the “Draw a man” task less 

successfully (Me = 6), had a lower level of conceptual knowledge (Me = 10, the lower 

boundary of average group values), higher hyperactivity (Me = 4.48), inattention (Me = 5, 

upper boundary of average group values), physical aggression (Me = 3.75), conduct 

problems (Me = 3). Compared with the children of the third variant, they demonstrated 

a higher level of receptive vocabulary (Me = 8, the upper boundary of average group 

values), speech development (Me = 17), prosocial behaviour (Me = 7.86), lower emotional 

problems (Me = 3), shyness (Me = 1, lower boundary of average group values) and feeding 

difficulties (Me = 7).
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The children of the third typological variant (“Risk of developmental and behavioural 

problems”), compared with children of both variants, had the lowest level of logical 

reasoning (Me = 5.5, lower than average group values) and receptive vocabulary (Me = 7, 

lower boundary of average group values), speech development (Me = 16.5), prosocial 

behaviour (Me = 6.43), higher shyness (Me = 3.5, above average) and feeding difficulties 

(Me = 9, upper boundary of average group values). Compared with the first variant, they 

had a lower level of conceptual knowledge (Me = 10, lower boundary of average group 

values), higher hyperactivity (Me = 4.38),  inattention (Me = 5, upper boundary of average 

group values), aggression (Me = 4, 17, upper boundary of average group values), conduct 

problems (Me = 3.5). Compared with the second variant, they demonstrated a higher level 

of hand-eye coordination (“Figures”, Me = 6, upper boundary of average group values), 

higher emotional problems (Me = 4), fewer health problems (Me = 3, low values).

Typological developmental variants of preschool children conceived 
spontaneously 

In the control groups, three typological variants were also identified. 41% of children 

belonged to the first variant, 19% - to the second, 40% to the third (figure 2). 

Figure 2
Development and health of preschool children conceived spontaneously based on their typological 
variants

Note: The comparison was conducted between three groups: * p < 0,05; ** p< 0,01
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Significant differences between the variants of children's development were 

revealed for all measures, except for the task "Draw figures", receptive vocabulary and 

hyperactivity (* p<0.05; ** p<0.01): generalization skills ("Find a pair", H = 24.76**), hand-

eye coordination (“Draw a person”, H = 7.33*), logical reasoning (“Puzzles”, H = 11.53**), 

conceptual knowledge (H = 28, 21**), speech development (H=13.26**), prosocial 

behaviour (H=38.21**),  inattention (H=6.44*), physical aggression (H=10.60**), conduct 

problems (H = 16.59*), emotional problems (H = 17.31**), shyness (H = 26.75**), health 

problems (H = 12.94**), feeding difficulties (H = 19.80**). Effect size of significant pairwise 

comparisons (r) was 0.22 to r = 0.61.

The children of the first typological variant (“Balanced”), compared with the children 

of the second and third variants, had the highest level of logical reasoning (Me = 9), 

prosocial behaviour (Me = 8.57, upper boundary of average group values), the average 

level of shyness (Me = 2). They had the lowest level of emotional problems (Me = 2, lower 

boundary of average group values), health problems (Me = 2, lower boundary of average 

group values). Compared with the children of the third variant, they demonstrated a 

higher level of conceptual knowledge (Me = 12) and speech development (Me = 18), lower  

inattention (Me = 3.33, lower boundary of average group values), aggression (Me = 2.5), 

conduct problems (Me = 2), feeding difficulties (Me = 6).

The children of the second typological variant (“Risk of imbalance”), compared with 

the children of the other variants, had lower generalization skills (Me = 8), the lowest 

level of shyness (Me = 1, the lower boundary of average group values), and the highest 

level of health problems (Me = 6, upper boundary of average group values), the average 

level of prosocial behaviour (Me = 7.86). Compared with the children of the first variant, 

they had lower hand-eye coordination (Me = 7) and logical reasoning (Me = 7), higher 

emotional problems (Me = 4). Compared with the children of the third variant, they 

demonstrated higher conceptual knowledge (Me = 10), speech development (Me = 18), 

lower aggression (Me = 1.67) and conduct problems (Me = 2), lower feeding difficulties 

(Me = 7).

The children of the third typological variant (“Risk of developmental and behavioural 

problems”), compared with children of the first and third variants, had the lowest level 

of conceptual knowledge (Me = 9, lower boundary of average group values), speech 

development (Me = 16), prosocial behaviour (Me = 5.71, lower boundary of average 

group values), average level of health problems (Me = 3), higher aggression (Me = 3.33, 

upper boundary of average group values), conduct problems (Me = 3), shyness (Me = 3 

, upper boundary of average group values), feeding difficulties (Me = 8, upper boundary 

of average group values). Compared with the first option, they had lower level of logical 

reasoning (Me = 7), higher  inattention (Me = 5, upper boundary of average group 

values) and emotional problems (Me = 4), compared with the second variant - higher 

generalization skills (Me = 13).
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Differences in measures of family environment between the typological 
variants of children’s development

The results of the comparative analysis are presented in Table 1. 

Table 1
Differences in social-psychological characteristics of families between the children of three 
typological variants  

Measures Var.

ART NC

Me Min-max

Signi-
ficant 
diffe-

rences (r)

Me Min-max

Signi-
ficant 

differen-
ces (r)

Index of 
financial 
satis faction

1 16.00
8.00-
16.00

16.00
8.00-
16.00

1>3* 
(0.29)

2 16.00
12.00-
16.00

16.00
9.00-
16.00

3 15.50
8.00-
16.00

15.00
10.00-
16.00

Stress and 
fatigue (М)

1 6.00 2.00-11.00 6.00
3.00-
12.00 1<2** 

(0.39)

1<3* 
(0.26)

2 8.00 4.00-12.00 8.00
3.00-
10.00

3 7.00 4.00-10.00 8.00
1.00-
12.00

Stress and 
fatigue (F)

1 8.00 4.00-11.00 6.00
2.00-
12.00 1<2* 

(0.27)

1<3* 
(0.24)

2 6.00 1.00-10.00 8.00
3.00-
11.00

3 6.00 5.00-9.00 8.00
1.00-
11.00

Anxiety (М)

1 11.00
0.00-
50.00

8.00
0.00-
38.00 1<3** 

(0.34)

2<3* 
(0.25)

2 9.50
0.00-
54.00

9.00
0.00-
41.00

3 13.50
0.00-
18.00

17.00
0.00-
53.00
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Measures Var.

ART NC

Me Min-max

Signi-
ficant 
diffe-

rences (r)

Me Min-max

Signi-
ficant 

differen-
ces (r)

Anxiety (F) 

1 6.00 1.00-28.00 4.00
0.00-
26.00

1<3* 
(0.25)

2 6.00
0.00-
35.00

7.00
0.00-
59.00

3 4.00
0.00-
35.00

7.00
0.00-

46.00

Positive 
parenting 
(М)

1 17.00
10.00-
20.00

1>3*

(0.37)

15.00
10.00-
20.00

2 15.00 7.00-18.00 16.00
6.00-
20.00

3 13.00 7.00-19.00 15.00
7.00-

20.00

Coercive 
parenting 
(М)

1 4.50 1.00-10.00

1<2**

(0.47)

6.00
0.00-
13.00

1<3*

(0.29)

2 8.00 4.00-14.00 7.00
1.00-
13.00

3 5.50 9.00-12.00 8.00
0.00-
16.00

Consistent 
parenting 
(M)

1 13.50 6.00-19.00

1>2*

(0.31)

13.50
5.00-
19.00

2 11.00 5.00-17.00 12.00
5.00-
17.00

3 9.50
6.00-
20.00

12.00
5.00-

20.00

Positive 
paren ting 
(F)

1 13.00
6.00-
20.00

14.00
3.00-
20.00

1>3*

(0.24)

2 14.00
8.00-
18.00

11.50
7.00-
18.00

3 14.00 9.00-19.00 13.00
5.00-
18.00
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Measures Var.

ART NC

Me Min-max

Signi-
ficant 
diffe-

rences (r)

Me Min-max

Signi-
ficant 

differen-
ces (r)

Marital 
relations 
(М)

1 23.00
14.00-
31.00

26.00
11.00-
31.00

1>2*

(0.26)

1>3* 
(0.28)

2 23.50
12.00-
29.00

23.00
9.00-
31.00

3 23.50
17.00-
29.00

24.00
12.00-
31.00

Marital 
rela tions 
(F)

1 17.00
10.00-
21.00

18.00
7.00-
21.00

1>2*

(0.27)

2 17.00
14.00-
21.00

16.50
5.00-
21.00

3 16.50
12.00-
21.00

17.00
9.00-
21.00

Notes: Me – median. r – effect size; * p<0.05; **p<0.01; M – mother. F – father. Only measures 
that were significantly different between the groups are presented.

In the ART group, significant differences between the three variants of child 

development with an average effect size were observed for 3 characteristics of the 

maternal attitude to the child: positive, coercive and consistent (aдl values were within 

the normal range). Differences in other maternal and paternal characteristics were 

non-significant. Mothers of ART children included in the first developmental variant 

(“Balanced”) demonstrated the most favourable attitude towards the child, compared with 

the mothers of children who belonged to the second (“Risk of imbalance”) and third (“Risk 

of developmental and behavioural problems”) variants. Their attitude towards the child 

was more consistent, with less expression of a coercive attitude, than that of mothers 

whose children were at risk of imbalance. Compared with mothers of children at risk of 

developmental and behavioural disorders, their parental attitude was more positive.

In the NC group, the differences were significant for: the index of financial satisfaction, 

stress and anxiety of mothers and fathers, coercive maternal attitude, positive paternal 

attitude, index of marital relations measured in mothers and fathers (Table 1). Mothers 

of children with a “Balanced” developmental variant, compared with the mothers of 

children with a risk of developmental and behavioural disorders, were more satisfied with 

their financial situation, showed a less coercive attitude towards the child; both parents 
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had lower stress and anxiety. Fathers of such children, compared with fathers of children 

at risk of developmental and behavioural disorders, were more positive towards the child; 

compared with the fathers of children at risk of imbalance, they were more satisfied with 

marital relations. Parents of these children had the lowest stress level, and the mothers of 

these children had the highest level of marital satisfaction, compared with the parents of 

children belonging to other variants.

Parents of children with the "Risk of imbalance", compared with parents of children 

with a "Balanced" variant, had a higher stress level, and mothers' anxiety was lower than 

that of children at risk of developmental and behavioural disorders. Parents were less 

satisfied with marital relations; father's level of marital satisfaction was at the lower 

boundary of average values.

Mothers of children at "Risk of developmental and behavioural problems" were 

characterized by the highest level of anxiety, low satisfaction with the financial situation 

(at the lower boundary of average values). Parents experienced higher stress than parents 

of children with a balanced developmental variant, mothers were less satisfied with 

marital relations and showed a more violent attitude; fathers showed a less positive 

attitude towards the child and were more anxious.

Discussion
The present study allowed us to identify the typological variants of children conceived 

through ART and spontaneously, based on their mental and physical development, and 

to analyze the characteristics of the family environment specific to each variant. These 

data add to the results of previous comparative studies investigating mental and physical 

development of children conceived through ART, and provide the insight into the 

developmental trajectories of children in relation to the factors that contribute to them 

during early preschool age.

Based on the cluster analysis, 3 typological variants of children’s development were 

identified in both groups. Despite several differences, the general specifics was similar 

between the groups. However, the proportion of children was different. In the main 

group, 33% of children belonged to the «Balanced» variant, 42% of children were at risk of 

the imbalance (high level of health problems, inconsistent cognitive development), and 

24% of children had a risk of developmental and behavioural problems (less favorable 

cognitive development and higher level of behavioural and emotional problems). In the 

control group, an approximately equal proportion of children belonged to a balanced 

variant (41%) and a variant with a risk of developmental and behavioural problems (40%). 

Only 19% could be characterized as children with the risk of imbalance. A relatively high 

rate of the NC children with «Risk of developmental and behavioural problems» can 

be explained by the fact that in children of this developmental variant the scores for all 

scales were within the normal range. In ART children with the risk of developmental and 
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behavioural disorders, the level of logical reasoning was lower than the average for the 

sample, therefore, the percentage of children belonging to this variant was low.

This result highlights the need to monitor the development of children conceived 

through ART, since a significant proportion of them were at risk of imbalance in various 

aspects of cognitive development, behaviour and physical health. The category with the 

highest risk was also identified, characterized by the least favorable cognitive development 

and the most pronounced behavioural and emotional problems. The results may partially 

explain the contradictory data on the development of children conceived through 

ART. It should be noted that for most children from all developmental variants, most 

measures were within the normal range, which allows us to speak about the tendency 

and a potential target for psychological and pedagogical correction, but not about the 

pathological development.

For each typological variant, specific characteristics of the family environment were 

identified. In the control group, the differences were found in all studied areas family 

process (satisfaction with the financial situation, mental state of parents, attitude towards 

the child, marital relations). In the main empirical group, differences were observed 

only in the maternal attitude towards the child, which could be both the cause and a 

consequence of certain characteristics of the child. Mothers of balanced children of the 

main empirical group, on average, showed a more positive attitude towards the child, 

compared with mothers of children of other developmental variants. This manifested in 

the higher quality and amount of time mothers spent with their children. The maternal 

attitude to such children was more consistent than the attitude towards the children of 

other typological variants. On average, mothers of such children created more precise 

and structured rules, maternal reactions were more predictable. Also, mothers of children 

with a balanced developmental variant showed less coercive parenting than mothers of 

children at risk of imbalance or developmental and behavioural disorders. 

In families with ART, adverse outcomes of the child were mostly related to the 

behavioural aspect of parenthood, but not with its emotional aspect and marital well-

being. Previously, mothers using ART were showed to have greater involvement in 

parenting, which may also explain the differences in maternal behaviour associated with 

variants of child development (Fata, Tokat & Uğur, 2021; Paterlini et al., 2021). The absence 

of differences in the mental well-being and marital relations of parents can be explained by 

the high value of a children in such families, which is independent of their behaviour and 

development (Yakupova, 2015). When development and behaviour of the child differs on 

average from other children of this age, but is not pathological, the family environment 

does not actively react to these symptoms. In addition, this may be associated with the 

suppression of negative emotions (Gameiro et al., 2011). In contrast, the emotional well-

being of the parents in the control group was significantly associated with the well-being 

of their children’s cognitive development and behaviour. Parents of children with the 

most balanced development had the lowest level of stress and anxiety, and the highest 

quality of marital relations. In contrast to the ART group, there were fewer correlations 
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with parenting. Mothers’ level of positive and consistent parenting did not differ between 

developmental variants, but, as in the ART group, mothers of children with the risk of 

developmental and behavioural disorders showed a more coercive attitude towards their 

children than mothers of children with balanced development. An interesting result is the 

absence of differences in fathers' scores between variants of children in the ART group, 

which requires further investigation. This may be related to both the characteristics of ART 

families and the limitations of the study, since information about the children’s behaviour 

was collected only from mothers.

Conclusion

In both groups, 3 typological variants of the development of children were identified: 

"Balanced", "Risk of imbalance", "Risk of developmental and behavioural problems". In 

families with natural conception, most of the family environment characteristics were 

different between the typological groups. In ART families, the differences were significant 

only for the maternal behaviour towards the child. The results underline the need for 

further longitudinal investigation of psycho-social factors of such children’s physical and 

mental development. Also, the data indicate the importance of individual strategies of 

comprehensive support for ART families aimed at prevention of negative psychological 

consequences. 

Литература

Barbuscia, A., Myrskylä, M., Goisis, A. (2019). The psychosocial health of children born after 

medically assisted reproduction: Evidence from the UK Millennium Cohort Study. SSM – 

Population Health, 7, 100355. https://doi.org/10.1016/j.ssmph.2019.100355 

Cho, H. Y., Ryu, J. (2022). Effects of Korean fathers’ participation in parenting, parental role 

satisfaction, and parenting stress on their child’s playfulness. Journal of Human Behavior in 

the Social Environment, 33(4). https://doi.org/10.1080/10911359.2022.2072038 

Cooper, K., Stewart, K. (2021) Does Household Income Affect children’s outcomes? A Systematic 

Review of the Evidence. Child Indicators Research, 14, 981–1005. https://doi.org/10.1007/

s12187-020-09782-0 

Côté, S. M., Larose, M. P., Geoffroy, M. C., Laurin, J., Vitaro, F., Tremblay, R. E., & Ouellet-Morin, 

I. (2017). Testing the impact of a social skill training versus waiting list control group for 

the reduction of disruptive behaviors and stress among preschool children in child care: 

the study protocol for a cluster randomized trial. BMC psychology, 5(1), 29. https://doi.

org/10.1186/s40359-017-0197-9

Djuwantono, T., Aviani, J. K., Permadi, W., Achmad, T. H., & Halim, D. (2020). Risk of 

https://doi.org/10.1016/j.ssmph.2019.100355
https://doi.org/10.1080/10911359.2022.2072038
https://doi.org/10.1007/s12187-020-09782-0
https://doi.org/10.1007/s12187-020-09782-0
https://doi.org/10.1186/s40359-017-0197-9
https://doi.org/10.1186/s40359-017-0197-9


TaTiana G. Bokhan, SveTlana B. leShchinSkaia, olGa v. Terekhina, anna v. Silaeva, Marina v. ShaBalovSkaya 
TypoloGical varianTS of The DevelopMenT of chilDren Born afTer aSSiSTeD reproDucTion, anD Their faMily 
environMenT characTeriSTicS

ruSSian pSycholoGical Journal, 20(2), 2023

                                                                                                                         225

GENERAL PSYCHOLOGY, PERSONALITY PSYCHOLOGY

neurodevelopmental disorders in children born from different ART treatments: a 

systematic review and meta-analysis. Journal of Neurodevelopmental Disorders, 12(1), 33. 

https://doi.org/10.1186/s11689-020-09347-w 

ESHRE (2022). URL: https://www.eshre.eu/Europe/Factsheets-and-infographics

Farhi, A., Gabis, L. V., Frank, S., Glasser, S., Hirsh-Yechezkel, G., Brinton, L., Scoccia, B., ..., & Lerner-

Geva, L. (2021). Cognitive achievements in school-age children born following assisted 

reproductive technology treatments: A prospective study. Early Human Development, 155, 

105327. https://doi.org/10.1016/j.earlhumdev.2021.105327 

Fata, S., Tokat, M. A., & Uğur, G. T. (2021). Does conception spontaneously or with ART affect 

postpartum parenting behaviors? Psychology, Health & Medicine, 26(6), 755–763. https://doi.

org/10.1080/13548506.2020.1799044

Gameiro, S., Nazaré, B., Fonseca, A., Moura-Ramos, M., & Canavarro, M. C. (2011). Changes in 

marital congruence and quality of life across the transition to parenthood in couples who 

conceived spontaneously or with assisted reproductive technologies. Fertility and Sterility, 

96(6), 1457–1462. https://doi.org/10.1016/j.fertnstert.2011.09.003 

Garriga, A., Pennoni, F. (2022) The Causal Effects of Parental Divorce and Parental Temporary 

Separation on Children’s Cognitive Abilities and Psychological Well-being According 

to Parental Relationship Quality. Social Indicators Research, 161, 963–987. https://doi.

org/10.1007/s11205-020-02428-2 

Golovey L. A., Savenysheva S. S., Engelgardt E. E. (2016 Family structure and upbringing as 

factors of intellectual development of preschool children. Social Psychology and Society, 

7(3), 18–32. https://doi.org/10.17759/sps.2016070302

Iakashvili, S. N., Samchuk, P. M. (2017). Тhe course of pregnancy and delivery, as the result of in 

vitro fertilization and embryo transfer. Modern problems of science and education, 3. https://

doi.org/10.17513/spno.26486

Keshishian E. S., Tsaregorodtsev A. D., Ziborova M. I. (2014). The health status of children born 

after in vitro fertilization. Russian Bulletin of Perinatology and Pediatrics, 5, 15–25.

Malyshkina A. I., Matveeva Y. A., Filkina O. M., Yermakova I. S. (2019). The health status of children 

born after in vitro fertilization in their first 12 months of life. Russian Bulletin of Perinatology 

and Pediatrics, 64(1), 39–45. https://doi.org/10.21508/1027-4065-2019-64-1-39-45 

McNamara, K. A., Selig, J. P., & Hawley, P. H. (2010). A typological approach to the study of 

parenting: associations between maternal parenting patterns and child behaviour 

https://doi.org/10.1186/s11689-020-09347-w
https://doi.org/10.1016/j.earlhumdev.2021.105327
https://doi.org/10.1080/13548506.2020.1799044
https://doi.org/10.1080/13548506.2020.1799044
https://doi.org/10.1016/j.fertnstert.2011.09.003
https://doi.org/10.1007/s11205-020-02428-2
https://doi.org/10.1007/s11205-020-02428-2
https://doi.org/10.17759/sps.2016070302
https://doi.org/10.17513/spno.26486
https://doi.org/10.17513/spno.26486
https://doi.org/10.21508/1027-4065-2019-64-1-39-45


TaTiana G. Bokhan, SveTlana B. leShchinSkaia, olGa v. Terekhina, anna v. Silaeva, Marina v. ShaBalovSkaya 
TypoloGical varianTS of The DevelopMenT of chilDren Born afTer aSSiSTeD reproDucTion, anD Their faMily 

environMenT characTeriSTicS

ruSSian pSycholoGical Journal, 20(2), 2023

226                                                                                                

GENERAL PSYCHOLOGY, PERSONALITY PSYCHOLOGY

and social reception. Early Child Development and Care, 180(9), 1185–1202. https://doi.

org/10.1080/03004430902907574

Mikheeva E. M., Penkina N. I. (2014) The health status of children conceived with assisted 

reproductive technologies. Practical medicine, 9 (85), 47–51.

Paterlini,  M., Andrei,  F., Neri,  E., Trombini,  E., Santi,  S., Villani,  M.  T., Aguzzoli,  L., & Agostini,  F. 

(2021). Maternal and paternal representations in Assisted Reproductive Technology and 

spontaneous conceiving parents: A longitudinal study. Frontiers in Psychology, 12. https://

doi.org/10.3389/fpsyg.2021.635630

Pechenina, V. A. (2016). Status of the emotional sphere, and emotional well-being of children 

born as a result of in vitro fertilization. Eurasian Union of Scientists, 1(22), 72–75.

Punamäki, R. L., Tiitinen, A., Lindblom, J., Unkila-Kallio, L., Flykt, M., Vänskä, M., Poikkeus, P., & 

Tulppala, M. (2016). Mental health and developmental outcomes for children born after 

ART: a comparative prospective study on child gender and treatment type. Human 

Reproduction, 31(1), 100–107. https://doi.org/10.1093/humrep/dev273 

Qin, J., Wang, H., Sheng, X., Liang, D., Tan, H., & Xia, J. (2015). Pregnancy-related complications 

and adverse pregnancy outcomes in multiple pregnancies resulting from assisted 

reproductive technology: a meta-analysis of cohort studies. Fertility and Sterility, 103(6), 

1492–1508. https://doi.org/10.1016/j.fertnstert.2015.03.018

RAHR. ART registry. (2020). URL: https://www.rahr.ru/d_registr_otchet/RegistrVRT_2020.pdf

Rigato, S, Stets, M, Bonneville-Roussy, A, & Holmboe, K. (2020) Impact of maternal depressive 

symptoms on the development of infant temperament: Cascading effects during the first 

year of life. Social Development, 29, 1115–1133. https://doi.org/10.1111/sode.12448 

Rissanen, E., Gissler, M., Lehti, V., & Tiitinen, A. (2020). The risk of psychiatric disorders among 

Finnish ART and spontaneously conceived children: Finnish population-based register 

study. European Child and Adolescent Psychiatry, 29(8), 1155–1164. https://doi.org/10.1007/

s00787-019-01433-2 

Samoilova Yu. G., Matveeva M. V., Petrov I. A., Kudlay D. A., Davydova M. S., Ratkina K. R., ..., 

& Gaifulina Z. F. (2021). Assisted reproductive technologies and children's health 

parameters. Pediatric Hematology/Oncology and Immunopathology, 20(1), 218–221. https://

doi.org/10.24287/1726-1708-2021-20-1-218-221

Savenysheva S. S., Zapletina O. O. (2019). Parenting stress of mothers of preschool children: the 

role of socio-demographic factors. World of Science. Pedagogy and psychology, 7(6).

https://doi.org/10.1080/03004430902907574
https://doi.org/10.1080/03004430902907574
https://doi.org/10.3389/fpsyg.2021.635630
https://doi.org/10.3389/fpsyg.2021.635630
https://doi.org/10.1093/humrep/dev273
https://doi.org/10.1016/j.fertnstert.2015.03.018
https://www.rahr.ru/d_registr_otchet/RegistrVRT_2020.pdf
https://doi.org/10.1111/sode.12448
https://doi.org/10.1007/s00787-019-01433-2 
https://doi.org/10.1007/s00787-019-01433-2 
https://doi.org/10.24287/1726-1708-2021-20-1-218-221
https://doi.org/10.24287/1726-1708-2021-20-1-218-221


TaTiana G. Bokhan, SveTlana B. leShchinSkaia, olGa v. Terekhina, anna v. Silaeva, Marina v. ShaBalovSkaya 
TypoloGical varianTS of The DevelopMenT of chilDren Born afTer aSSiSTeD reproDucTion, anD Their faMily 
environMenT characTeriSTicS

ruSSian pSycholoGical Journal, 20(2), 2023

                                                                                                                         227

GENERAL PSYCHOLOGY, PERSONALITY PSYCHOLOGY

Sethna, V., Perry, E., Domoney, J., Iles, J., Psychogiou, L., Rowbotham, N. E. L., …, & Ramchandani, 

P. G. (2017). Father-child interactions at 3 months and 24 months: contributions to 

children's cognitive development at 24 months. Infant Mental Health Journal, 38(3), 378–

390. https://doi.org/10.1002/imhj.21642 

Solovyeva, E. V. (2014). Children conceived by IVF: specifics of mental development. Psychological 

Science and Education psyedu.ru, 1, 261–272. https://doi.org/10.17759/psyedu.2014060129

Sutin, A. R., Strickhouser, J. E., Sesker, A. A., & Terracciano, A. (2022). Prenatal and postnatal 

maternal distress and offspring temperament: A longitudinal study. Journal of Psychiatric 

Research, 147, 262–268. https://doi.org/10.1016/j.jpsychires.2022.01.034 

Sychev, O. A., Kazantseva, O. A. (2017). The influence of marital relationships on psychological 

well-being of a preschool child. Siberian psychological journal, 66, 112–129. https://doi.

org/10.17223/17267080/66/8

Thiel, F., Iffland, L., Drozd, F., Haga, S. M., Martini, J., Weidner, K., …, & Garthus-Niegel, S. (2020). 

Specific relations of dimensional anxiety and manifest anxiety disorders during pregnancy 

with difficult early infant temperament: a longitudinal cohort study. Archives of Women's 

Mental Health, 23(4), 535–546. https://doi.org/10.1007/s00737-019-01015-w 

Wang, F. F., Yu, T., Chen, X. L., Luo, R., & Mu, D. Z. (2021). Cerebral palsy in children born after 

assisted reproductive technology: a meta-analysis. World journal of pediatrics: World 

Journal of Pediatrics, 17(4), 364–374. https://doi.org/10.1007/s12519-021-00442-z 

Yakupova, V. A. (2015). Features of the development of inner maternal position with the use of 

IVF assisted reproductive technology. Moscow State University.

Received: 12.04.2023

Revision received: 18.04.2023

Accepted: 25.04.2023

Author Contribution

Tatiana Gennadievna Bokhan contributed to the research design and implementation of 

the empirical study, critical review and revision of the manuscript.

https://doi.org/10.1002/imhj.21642
https://doi.org/10.17759/psyedu.2014060129
https://doi.org/10.1016/j.jpsychires.2022.01.034
https://doi.org/10.17223/17267080/66/8
https://doi.org/10.17223/17267080/66/8
https://doi.org/10.1007/s00737-019-01015-w 
https://doi.org/10.1007/s12519-021-00442-z


TaTiana G. Bokhan, SveTlana B. leShchinSkaia, olGa v. Terekhina, anna v. Silaeva, Marina v. ShaBalovSkaya 
TypoloGical varianTS of The DevelopMenT of chilDren Born afTer aSSiSTeD reproDucTion, anD Their faMily 

environMenT characTeriSTicS

ruSSian pSycholoGical Journal, 20(2), 2023

228                                                                                                

GENERAL PSYCHOLOGY, PERSONALITY PSYCHOLOGY

Svetlana Borisovna Leshchinskaia contributed to the research design and implementation 

of the empirical study, data analysis and interpretation.

Olga Vladimirovna Terekhina contributed to the research design and implementation of 

the empirical study, interpretation of the data.

Anna Vladimirovna Silaeva contributed to the research design and implementation of 

the empirical study, interpretation of the data.

Marina Vladimirovna Shabalovskaya contributed to the research design and 

implementation of the empirical study.

Author details

Tatiana Gennadievna Bokhan – Dr. Sci. (Psychology), Professor, Head of the 

Psychotherapy and Psychological Counselling department, National Research Tomsk 

State University, Tomsk, Russian Federation; WOS Researcher ID: O-1353-2014; Scopus 

Author ID: 56820133000; SPIN- code: 2891-7745; ORCID: https://orcid.org/0000-0002-

9628-1470; e-mail: btg960@mail.ru

Svetlana Borisovna Leshchinskaia – Cand. Sci. (Psychology), Research Associate of 

the Laboratory for Cognitive Investigations and Behavioral Genetics, assistant of the 

Psychotherapy and Psychological Counselling department, National Research Tomsk 

State University, Tomsk, Russian Federation; WOS Researcher ID: N-3029-2014; Scopus 

Author ID: 57204199403; SPIN-code: 8965-4260; ORCID: https://orcid.org/0000-0001-

9564-085X; e-mail: s_leschins94@mail.ru

Olga Vladimirovna Terekhina – Cand. Sci. (Psychology), Associate Professor of the 

Psychotherapy and Psychological Counselling department, National Research Tomsk 

State University, Tomsk, Russian Federation; WOS Researcher ID: F-1362-2019; Scopus 

Author ID: 57194090204; SPIN-code: 2726-3340; ORCID: https://orcid.org/0000-0003-

0964-9175; e-mail: doterekhina@mail.ru 

Anna Vladimirovna Silaeva – Cand. Sci. (Psychology), Associate Professor of the 

Psychotherapy and Psychological Counselling department, National Research Tomsk 

State University, Senior lecturer, Siberian State Medical University, Tomsk, Russian 

https://orcid.org/0000-0002-9628-1470
https://orcid.org/0000-0002-9628-1470
mailto:btg960@mail.ru
https://orcid.org/0000-0001-9564-085X
https://orcid.org/0000-0001-9564-085X
mailto:s_leschins94@mail.ru
mailto:doterekhina@mail.ru


TaTiana G. Bokhan, SveTlana B. leShchinSkaia, olGa v. Terekhina, anna v. Silaeva, Marina v. ShaBalovSkaya 
TypoloGical varianTS of The DevelopMenT of chilDren Born afTer aSSiSTeD reproDucTion, anD Their faMily 
environMenT characTeriSTicS

ruSSian pSycholoGical Journal, 20(2), 2023

                                                                                                                         229

GENERAL PSYCHOLOGY, PERSONALITY PSYCHOLOGY

Federation; WOS Researcher ID: P-5732-2016, Scopus Author ID: 57207571308, SPIN-

code: 7582-7990; ORCID: https://orcid.org/0000-0003-2251-5200; e-mail: silaevaav@

yandex.ru

Marina Vladimirovna Shabalovskaya – Cand. Sci. (Psychology), Associate Professor of 

the Psychotherapy and Psychological Counselling department, National Research Tomsk 

State University, Associate Professor of the Fundamental Psychology and Behavioural 

Medicine Department, Siberian State Medical University, Tomsk, Russian Federation; WOS 

Researcher ID: S-3794-2016, Scopus Author ID: 57193768514; SPIN-code: 5949-5444; 

ORCID: https://orcid.org/0000-0003-2622-3491; e-mail: m_sha79@mail.ru 

Conflict of Interest Information
The authors have no conflicts of interest to declare.

https://orcid.org/0000-0003-2251-5200
mailto:silaevaav@yandex.ru
mailto:silaevaav@yandex.ru
https://orcid.org/0000-0003-2622-3491
mailto:m_sha79@mail.ru

