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Abstract: Introduction. The growing prevalence of assisted reproductive technology leads to
an increase in the research interest in the psychological characteristics of families who have
conceived a child through in vitro fertilization (IVF), as a significant factor contributing to child’s
health and development. However, there are some deficits and contradictions in the available
data. The study is aimed at identifying the specifics and dynamics of marital relations, parental
attitudes and the mental well-being of the spouses who conceived the child through IVF, during
the pregnancy and child’s infancy. Methods. Participants were 250 married couples: 160 couples
with natural pregnancy (NC), and 90 couples with induced pregnancy (IVF). Marital relations,
parental attitudes and mental well-being as the affective component of relations were assessed
via a set of psychodiagnostic instruments during the pregnancy and at the child’s infancy. Results.
Most characteristics of marital relations did not differ significantly across the NC and IVF groups
at both research waves. Parental attitudes were significantly more positive in the IVF than in the
NC families, indicating high value of parenthood. During the pregnancy, two types of families
were identfified in both groups: “Marital and parental well-being” (58 %) and “Marital discord and
a high value of parenthood” (42 %) in the main group, “Marital and parental well-being” (67 %)
and “Difficulties in marital relations and parental attitudes” (33 %) in control group. Characteristics
of these types of families remained stable during the child’s infancy. Discussion. The results sug-
gest that marital relations are not significantly associated with the method of conception, and
the observed tendencies are mostly related to the critical periods in family life cycle. In confrast,
parental attitudes in IVF families have special characteristics, e.g. the high value of parenthood
that is relatively independent of other aspects of family functioning. The results can be used in
the process of psychological support for families with induced pregnancy.

Keywords: marital relations, family relations, parental attitudes, parenting, in vitro fertilization,
infertility, IVF, ART, motherhood, fatherhood
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Highlights:

» Based on the characteristics of marital relations and parental attitudes, two types of families
with induced pregnancy were identified: “Marital and parental well-being” and “Mairital discord
and a high value of parenthood”. The characteristics of these types were stable during the
pregnancy and child's infancy.

» No significant differences in most aspects of marital relations were observed across the NC
and IVF groups.

» High value of parenthood was identified as one of the key aspects of relationships in families
who conceived the child through IVF.
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Introduction

Currently, the prevalence of the reproductive health problems is increasing. According to
the latest statistics, more than 15 % couples in the world have been diagnosed with infertility
(Simionescu et al., 2021). In 40 % of couples the infertility is caused by the female factor, in
30 % - by the male factor, and in 30 % of couples it is caused by the reproductive problems of
both partners (Dyachkova, 2013). Therefore, in a large number of psychological studies, partners
are studied separately in order to investigate the psychological characteristics of women or, more
rarely, men with reproductive disorders. Thus, it was found that women with infertility have higher
levels of stress, anxiety and depression (Zybailo et al., 2015; Yusuf, 2016). For men, the infertility
is also a traumatic experience (Hanna & Gough, 2020), causing the feeling of being unsuccessful
in family, social and professional relationships (Hadley & Hanley, 2011). However, irrespective of
the factor causing infertility, the reproductive problems are considered to be a stressful experi-
ence, that affects marital relationships and contributes to an increase in psycho-emotional stress
in the family (Ying et al,, 2015).

Assisted reproductive technology (ART), and particularly in vitro fertilization (IVF), are consid-
ered as the most effective method of infertility treatment. The prevalence, availability and efficacy
of ART is increasing, therefore, there is a special growing category of families — families that
conceived a child through ART. In such families, the stressful experience of having reproductive
problems is accompanied by stress associated with fertility treatment (Miller et al., 2019), which
also affects marital relations and parental attitudes. Other psychological characteristics of such
families include the strong desire to have a child, and the perception of assisted reproductive
technology as a way to overcome the reproductive health problems.

However, there is a lack of data on the characteristics of marital relations and parental attitudes
in families who have conceived a child through IVF. Most research was conducted on a female
sample, and there is a limited number of studies investigating the psychological state of men dur-
ing the IVF treatment (Gardanova et al.,, 2021a). The characteristics of marital relations in couples
undergoing infertility treatment include: the moderately balanced type of relations (Gardanova
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et al, 2021b); women's dissatisfaction with marital relations (Blake et al., 2012; Darwiche et al.,
2015), with no difference for fathers (Blake et al., 2012); the decrease in marital congruence and
satisfaction after childbirth, with initial relationship satisfaction (Gameiro et al., 2011; Cairo et al.,
2012). The absence of significant differences in the quality of marital relations associated with
the conception type was also reported (Cebert et al., 2019).

The parental attitudes towards the child conceived through IVF was shown to be characte-
rized by: high maternal expectations from the child (Solovyova, 2014), from themselves and
others (Mohammadi et al., 2015); mothers’ tendency to express overprotection and permissive
parenting style (Dueva, 2014; Mohammadi et al., 2015); excessive positive emotionality during
the pregnancy and overestimation of own parental skills, with a tendency to have codependent
relationships with the child (Malenova & Kytkova, 2015); unconditional acceptance of the child
and the desire to establish the bodily contact with them, with lower support of child's initiative
(Yakupova & Zakharova, 2016); and an overall warmer attitude towards the child compared to
families who conceived naturally (Fata et al., 2021; Paterlini et al., 2021).

The affective aspects of relations in families with induced pregnancy, especially maternal anxiety
and depression, were actively studied. The data are contradictory: high levels of trait anxiety and
depression (Naku et al., 2016); low levels of state and trait anxiety, and a high level of anxiety
associated with pregnancy (McMahon et al., 2013); hyperthymia and impulsivity, euphoric attitude
towards childbirth and anxious attitude towards pregnancy (Kocherova et al., 2016). The presence
of increased anxiety and depression was also observed in men participating in the ART program
(Gardanova et al., 2021a), as well as the relationship between parental well-being and the time
to pregnancy (Jongbloed-Pereboom et al., 2012). No significant differences in parental mental
health in families with induced vs natural pregnancy were observed after childbirth (Caparros-
Gonzalez et al., 2019).

All in all, the data on the characteristics of relationships in families with induced pregnancy
are contradictory. Also, there is a lack of data on the psychological characteristics of fathers, as
well as an integral family system. All this emphasizes the need for comprehensive longitudinal
studies aimed at investigating the problems indicated above. This present study was aimed at
identifying the characteristics and dynamics of marital and parental relationships in families who
conceived a child through IVF, based on the comparative and typological approach.

Methods

Procedure

The data were a part of the prospective and longitudinal study of child development. Two
assessment waves were included in the study: pregnancy and child’s infancy (9 months), which
reflected two stages of family life cycle, associated with a critical period. The recruitment of
participants was conducted via partner clinics in Tomsk, Novosibirsk and Barnaul. The study was
approved by the Ethical committee of interdisciplinary research.

Participants

The participants were 250 families: 90 families with induced pregnancy (IVF) and 160 families
with natural conception (NC). Parents who conceived the child through IVF were significantly older
than parents of the control group (mean age of NC mothers M = 28.96 (SD = 4.06), IVF mothers —
M = 33.40 (SD = 4.90); NC fathers M = 31.01 (SD = 4.99), IVF fathers — M = 34.75 (SD = 5.50)).
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Methods

The diagnostic booklets are based on the materials used in the large-scale longitudinal studies
of childhood development: QLSCD (The Quebec Longitudinal Study of Child Development, Canada)
and C-IVF (Cardiff IVF study, Great Britain). The questionnaires were translated and adapted for
the Russian-speaking sample.

During the pregnancy the following characteristics were studied: 1) Marital satisfaction (Marital
Adjustment Test, MAT) (Locke & Wallace, 1959); 2) Warmth and hostility in marital relations
(Warmth and Hostility scale of The lowa Family Interaction Rating Scales) (Melby & Conger, 2000);
3) Attachment to the fetus (Maternal Fetal Attachment Scale) (Cranley, 1981); 4) Stressful events
in parents’ life (The List of Threatening Experiences) (Brugha & Conroy, 1985); Life Event Scales
for Obstetric Groups (Barnett et al., 1983); 5) The levels of anxiety, irritability and depression (The
[rritability, Depression, Anxiety Scale (IDA)) (Snaith et al., 1978);

During the child’s infancy we explored: 1) Level of happiness in the relationship (Happiness in
the Relationship Scale of Marital Adjustment Test, MAT) (Locke & Wallace, 1959); 2) Warmth and
hostility in marital relations (Warmth and Hostility scale of The lowa Family Interaction Rating
Scales) (Melby & Conger, 2000); 3) Family functioning (Family Functioning Scale of McMaster
Family Assessment Device, MFAD) (Epstein et al., 1983); 4) Parental attitudes (parental self-efficacy,
perceived parental impact, overprotection, warmth towards the child, hostile-reactive parental
behavior, perception of infant’s qualities of the Parental Perceptions and Behaviors Regarding the
Infant Scale, PACQOTIS) (Boivin et al., 2005); 5) Postpartum depression (The Center for Epidemiologic
Studies Depression Scale, CES-D) (Poulin et al., 2005).

The statistical analysis was performed with IBM SPSS Statistics 26: descriptive statistics;
Kolmogorov=Smirnov normality test, parametrical and non-parametrical methods of comparison
(Mann-Whitney U test; Wilcoxon test), hierarchical cluster analysis. At the first stage of analysis
the internal consistency of scales was tested with Cronbach’s alpha coefficient. Several scales were
excluded from the further analysis because of the low internal consistency (a < 0.6): «Differentiation
of self from the fetus» subscale of Maternal Fetal Attachment Scale; «Depression» and «Inward
irritability» subscales of the Irritability, Depression, Anxiety Scale (IDA) Scale.

Results

Pregnancy

At the first step, the observed characteristics were compared between the parents of the IVF
vs NC groups, as well as between mothers and fathers within each group. Marital relations in
both groups were characterized by a high degree of satisfaction with the relationship, warmth,
support, trust, and low conflict. The only measure that differed significantly between groups was
the warmth expressed towards the partner, which was significantly higher in fathers from the IVF
families compared to fathers from the NC families (U = 4978.00; p = 0.04; r = 0.14). In the NC
families, the composite measure of marital satisfaction was significantly higher for mothers than
for fathers (z = 3.27; p = 0.00; r = 0.27), which was not observed in IVF families.

The measures of the parental attitudes indicated the high level of attachment to the child in
both parents, which was expressed in the interaction with them (touching the stomach, talking),
the desire to take care of them, and the readiness to change the lifestyle. Parents from IVF families,
compared with NC parents, performed higher levels of paternal (U = 4988; p = 0.04, r = 0.13)
and maternal (U = 4356.5; p = 0.00, r = 0.28) behaviors, were more likely to imagine the child’s
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feelings (mother: U = 5502.5; p = 0.04, r = 0.13; father: U = 4469.5; p = 0.00, r = 0.21) and were
in general more attached to the child (mother: U = 4257; p = 0.00, r = 0.29; father: U = 4727;
p = 0.01, r = 0.17); mothers often interacted with the fetus (U = 5165; p = 0.01, r = 0.17) and
were more prone to self-sacrifice (U = 4117.5; p = 0.00, r = 0.31).

All measures of mental well-being did not differ significantly between the groups for both
family members. Most participants experienced low levels of anxiety and irritability, indicated the
low perceived levels of stress caused by events that took place in their lives over the past year. In
both groups, mothers had higher level of anxiety than fathers (NC: Z = 4.05; p = 0.00; r = 0.33;
IVF: Z = 2.90; p = 0.00; r = 0.24).

At the second step, the cluster analysis was performed, and two types of IVF and NC families
with different characteristics of relations were identified.

The following types of IVF families were observed (table 1):

1. «Marital and parental well-being» (58 % of couples). Both parents were significantly more
satisfied with marital relations, had positive parental attitudes, significantly higher mental well-
being. Mothers had lower stress level.

2. «Marital discord and a high value of parenthood» (42 % of couples). Both parents were
significantly less satisfied with marital relations, significantly lower mental well-being, and posi-
tive parental attitudes. Mothers had higher stress level.

Table 1

Significant differences in psychological characteristics of types of IVF couples during the pregnancy

Famil
Measures . Comparison U/t r
member

M** Type 1> Type 2 356.50 0.46
Marital satisfaction

e Type 1 > Type 2 299.50 0.52

M** Type 1 > Type 2 3.79 0.09
Warmth towards the partner

e Type 1 >Type 2 5.86 0.53

M** Type 1 > Type 2 5.65 0.56
Perception of partner’'s warmth

e Type 1 >Type 2 199.00 0.63
Stressful life events M** Type 1 <Type 2 4.73 0.49
Anxiety e Type 1 <Type 2 390.50 0.43

Here and below: * significant at p <0,05; **significant at p <0,01; M —mother, F —father; r — effect size.
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In NC families two types of families were also observed (table 2):

1. «Marital and parental well-being» (67 %). Both parents were significantly more satisfied with
marital relations, had more positive parental attitudes and higher mental well-being.

2. «Difficulties in marital relations and parental attitudes» (33 %) was characterized by sig-
nificantly lower marital satisfaction, less positive parental attitudes and lower mental well-being.

Table 2

Significant differences in psychological characteristics of types of NC couples during the pregnancy

Famil
Measures v Comparison u/t r
member

M** Type 1 > Type 2 1569.00 0.37
Marital satisfaction

Frx Type 1 > Type 2 6.16 0.48

M** Type 1 > Type 2 729.50 0.61
Warmth towards the partner

Fr* Type 1> Type 2 1306.00 0.45

M** Type 1 > Type 2 1163.00 0.49
Perception of partner’'s warmth

e Type 1 > Type 2 1231.50 0.47

M** Type 1> Type 2 1650.50 0.35
Attachment to the fetus

e Type 1 > Type 2 1451.00 0.41

M** Type 1 < Type 2 2029.50 0.24
Stressful life events

F* Type 1 <Type 2 2300.00 0.17

M** Type 1 < Type 2 1134.50 0.50
Anxiety

Fr* Type 1 <Type 2 1827.00 0.30

M** Type 1 <Type 2 1210.50 0.50
Irritability

Frx Type 1 <Type 2 1999.50 0.26

M** Type 1 <Type 2 710.00 0.62
Negative emotional states

Frx Type 1 <Type 2 1666.50 0.35
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Child’s infancy

At this assessment wave, all characteristics of marital relations did not differ significantly be-
tween the IVF and NC parents. Most couples were satisfied with warmth and acceptance they
experienced in marital relations, and perceived home as a safe place. No IVF family was included
in the risk group for low quality of family functioning; in the control group, the proportion of
such families was 2.3 %. In both groups, fathers reported a higher level of happiness experienced
in relationships (NC: Z = 2.92; p = 0.00; r = 0.24; IVF: Z = 2.21; p = 0.03; r = 0.25), higher quality
of interaction with the partner (E3: Z = 4.65; p = 0.00; r = 0.39; IVF: Z = 2.64; p = 0.01; r = 0.29),
lower hostility towards the partner (E3: Z = 5.19; p = 0.00; r = 0.43; IVF: Z = 2.07; p = 0.04;
r = 0.23), and a lower level of family functioning (E3: Z = 2.61; p = 0.01; r = 0.22; IVF: Z = 2.22;
p = 0.03; r = 0.25).

For NC fathers, the perceived level of happiness was significantly higher compared to the
first assessment wave (AM = 2.72; Z = 2.68; p = 0.01; r = 0.25). In the IVF families, both spouses
reported significantly lower warmth in relationships (mothers: AM = 2.63; Z = 4.23; p = 0.00;
r = 0.50; fathers: AM = 237, Z = 434; p = 0.00; r = 0.51) and higher level of hostile behav-
ior towards the partner (mothers: AM = 1.52; Z = 3.10; p = 0.00; r = 0.37; fathers: AM = 0.93;
Z = 2.50; p = 0.00; r = 0.30) than during the pregnancy. For the NC mothers, the level of warmth
significantly decreased (AM = 2.76; Z = 5.16; p = 0.00; r = 0.43) and the level of hostility to the
partner increased (AM = 2.06; Z = 4.26; p = 0.00; r = 0.36). For fathers, only the decreased in
warmth was statistically significant (AM = 0.94; Z = 2.54; p = 0.01; r = 0.21).

Parental relations in both groups were characterized by a high degree of warmth, care, aware-
ness of parents’ importance for the child's development and feeling of being effective as a parent.
Fathers from IVF families reported higher levels of perception of infant’s qualities as exceptional,
compared to NC fathers (U = 5436.5; p = 0.01; r = 0.16), both IVF parents treated their child
with more warmth and care (mothers: t = 2.27; p = 0.02; r = 0.16; fathers: U = 5421.5; p = 0.07;
r = 0.17) that NC parents.

Most parents of both groups reported low levels of postpartum depression. However, in both
groups, a risk group of participants with increased level of depressive symptoms was identified:
in IVF group — 4.4 % of mothers and 3.3 % of fathers, in the NC group — 18.7 % of mothers and
10.8 % fathers. The significant differences in postpartum depression scores between mothers
and fathers were observed only in NC families: mothers were significantly more depressed than
fathers (Z = 4.14; p = 0.00; r = 0.35).

In order to identify the dynamics of the typological characteristics of couples, we analyzed the
differences in characteristics of marital relationships, parental attitudes and mental well-being
between the family types.

In IVF families, all characteristics of marital relations were significantly higher for the first type
of families than for the second one, except for fathers’ happiness in relationships, that did not
differ significantly between the types (Table 3). Differences in mental well-being were significant
only for the fathers' postpartum depression: it was higher for the second type of families. During
the pregnancy, the measures of the attachment to the fetus did not differ significantly between
types of families. At this assessment wave, the overall attitude towards the child was also posi-
tive in both types of families, however, some of differences were revealed. In the first type of
families, fathers considered themselves as more effective in the role of a parent, which can be
related to low levels of support from their spouses. In families of the second type, fathers tended
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to consider their child more unique, exceptional, compared with fathers from the first type of
families, which can probably act as compensation for marital problems.

Table 3

Significant differences in psychological characteristics of types of IVF couples during the child’s
infancy

Famil
Measures . Comparison U/t r
member

Happiness in the relationships M* Type 1 >Type 2 304.00 0.22

M* Type 1 > Type 2 287.00 0.25
Warmth towards the partner

e Type 1 >Type 2 2.99 0.36

M* Type 1 >Type 2 2.88 0.35
Family functioning

rx Type 1 > Type 2 413 0.47
Parental self-efficacy F* Type 1 >Type 2 2.38 0.29
Perception of infant’'s qualities F* Type 1 <Type 2 2.37 0.30
Depression [ Type 1 <Type 2 278.00 0.31

NC families of the first type were also characterized by better marital relations compared
to the families of the second type (Table 4). The levels of mothers’ and fathers' happiness in
the relationship did not differ significantly between the groups. In addition, in the first type of
families, both parents had significantly lower levels of postpartum depression, which is similar
to the pregnancy period. Families of the first type were characterized by more positive parental
attitudes: higher levels of self-efficacy in motherhood and fatherhood, higher warmth and care
towards the child, higher paternal perceived influence on the child, less frequent strict discipline
performed by the father.
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Table 4

Significant differences in psychological characteristics of types of NC couples during the child’s
infancy

Famil
Measures v Comparison u/t r
member
M** Type 1 >Type 2 2.91 0.34
Warmth towards the partner
e Type 1 >Type 2 3.00 0.32
. . M** Type 1> Type 2 3.95 0.29
Family functioning
e Type 1> Type 2 1214.50 0.32
M** Type 1 >Type 2 1392.50 0.27
Parental self-efficacy
F* Type 1 > Type 2 1574.50 0.19
Perceived parental impact rx Type 1 > Type 2 1206.00 0.32
Hostile-reactive parental behavior F* Type 1 <Type 2 1529.00 0.20
. M* Type 1 >Type 2 1593.00 0.21
Warmth towards the child
F* Type 1 > Type 2 1575.00 0.20
. M** Type 1 <Type 2 1432.00 0.26
Depression
Frx Type 1 <Type 2 1189.50 0.33
Discussion

The results indicate the absence of the significant differences in marital relations associated with
the conception type, which is consistent with the data presented by Cairo et al. (2012), Cebert et
al. (2019). At the same time, fathers from families with induced pregnancy demonstrated higher
warmth, care and support towards their spouse during the pregnancy, compared with the fathers
from NC families (Ying et al., 2015). Therefore, marital relations can be identified as a resource
that helps women to cope with the stress associated with IVF procedures and the pregnancy
period (Anaman-Torgbor et al., 2021). However, the observed effect sizes were low.

In the child’s infancy, in families of both groups universal tendencies were revealed, that were
characterized by an increase in marital discord, which was previously demonstrated by Gameiro
et al. (2011), Cairo et al. (2012). This result suggests that the characteristics of marital relations
are largely explained by the feelings caused by the transition to new stage of the family life cycle
beginning after the childbirth (Lévesque et al., 2020).

During the pregnancy and the childbirth, most participants who conceived a child through IVF
didn't experience any mental health problems, which is not consistent with the results presented
in Russian and international studies (McMahon et al., 2013; Kocherova et al., 2016), and may be
explained by the differences in the samples and the psychodiagnostic methods. However, an
increased level of depression, observed in 3.3 % of fathers, highlights the need for psychological
support to be provided for such fathers after the childbirth. It should be noted that the low levels
of postpartum depression in mothers observed in the present study may indicate a tendency to
suppress negative emotions, which was not investigated due to the limitations of the research.
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Parental attitudes in families with induced pregnancy were characterized by the early develop-
ment of maternal and paternal roles, higher prenatal attachment to the child, compared with the
control group. In the child’s infancy, the parents showed a high level of warmth, care towards
the child. They expressed the awareness of their own importance for the child’s development
and perceived themselves as the parents who a capable of childcare. The total measure of the
attitude towards the child of both parents was significantly higher than in control group. This
is consistent with the results indicating high level of attachment to the child in families who
conceived a child through IVF, which is developed even before the birth of the child (Chen et al.,
2011). At the same time, while this characteristic was previously identified in mothers (Malenova
& Kytkova, 2015; Langher et al., 2019), our study confirmed the high significance of the child for
fathers as well. Yakupova & Zakharova (2016) revealed the ambivalent nature of maternal attitude
to the child: a declared positive attitude towards the child combined with an unconscious rejec-
tion of them, which was not tested in the present study. In the child’s infancy, the group-specific
differences in perception of child’s qualities as special, positively different from the qualities of
other children, was significant only for fathers: fathers in IVF had significantly higher scores than
NC fathers. This result may indicate the risk for having high expectations from the child, which
was previously observed in mothers (Solovyova, 2014).

High value of parenthood identified in IVF families was also observed in the typological dif-
ferences. During the pregnancy, in each group, 2 types of families were identified with different
levels of marital and mental well-being, and these differences remained stable during the child’s
infancy. In the first type of IVF families called "Marital and parental well-being”, the spouses
successfully coped with the stress associated with infertility and IVF treatment. The high degree
of cohesion of the spouses, and satisfaction with marital relations contributed to their mental
well-being and stability in stressful circumstances. On the contrary, for families of the second
type "Marital discord and a high value of parenthood”, the infertility had a destabilizing effect,
and could be probably diagnosed in families that were having some marital problems. In such
families, problems in marital relations and the emotional isolation of the spouses were combined
with their psycho-emotional distress. During the pregnancy both types of families were charac-
terized by a high degree of attachment to the fetus, associated with a long-awaited pregnancy,
and the need to go through fertility treatment to achieve conception. It is likely that the similarly
high degree of attachment to the fetus in each of these types of families has its own specifics.
In families of the second type, it can act as the compensation for marital and mental problems,
but this aspect was not studied in our study.

Types of NC families were similar to IVF families in terms of marital relationships and mental
well-being. At the same time, the second type of families was called "Difficulties in marital rela-
tions and parental attitudes”, since levels of the attachment to the fetus and the attitude towards
the infant in such families were significantly lower than in the first type of families. This result
demonstrates a close relationship between marital relations, mental well-being and attitude
towards the child in families with natural conception, while in families with induced pregnancy
parental relations are relatively independent.

The present study adds to the scientific data on the high value of parenthood for spouses
with reproductive health disorders, and shows its relative independence from other aspects of
family functioning for both parents. The results indicate the directions of psychological support
for families during the transition to a new stage of the family life cycle.
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