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Aim of this study was to investigate whether parental mental representations during
pregnancy and after delivery differed between parents who conceived after Assisted
Reproductive Treatments (ART) and spontaneous conceiving (SC) parents. Effects of
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recruited at Santa Maria Nuova Hospital (Reggio Emilia, Italy). At both 32 weeks of
gestation (T1) and 3 months postpartum (T2) participants completed the Semantic
Differential of the IRMAG, a self-report tool which measures specific domains of mental
representations pertaining either individual (Child, Self-as-woman/man, and Partner) or
parental (Self-as-parent, Own parent) characteristics. Results showed that ART parents
had significantly more positive representations of the child compared to SC parents,
while the scores at Partner dimension improved from T1 to T2 for SC parents only. With
regards to ART history, scores at the Self-as-woman/man dimension were significantly
less positive for ICSI than IVF parents and improved substantially from T1 to T2 only in
case of mothers with previous ART attempts and of fathers at the first ART cycle. The
representation of own parents increased from T1 to T2 in case of infertility diagnosis due
to male factors, while a decrease emerged when infertility was due to female factors.
Findings suggest the need to investigate parental mental representations after ART, in
order to improve the understanding on the transition to parenthood of infertile couples
and to target more specific intervention for parenting support.

Keywords: assisted reproductive technology (ART), mothers, fathers, parental mental representations, infertility,
ICSI (intracytoplasmic sperm injection), IVF (in vitro fertilization), longitudinal study

INTRODUCTION

Infertility represents a relevant health issue in many countries across the world, so much so that it
currently affects about one in eight couples of reproductive age (McLachlan and O'Bryan, 2010). In
order to make parenting possible, an increasing number of infertile couples undergoes Assisted
Reproductive Treatments (ART), such as in vitro fertilization (IVF) or intracytoplasmic sperm
injection (ICSL; Mascarenhas et al., 2012; Ferraretti et al., 2017).
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Nevertheless, the recourse to ART leads to potential
psychological consequences particularly for women, who may
feel a sense of loss, anxiety, depression, and frustration
throughout different treatment phases (Fassino et al., 2002;
Hammarberg et al., 2008; Monti et al., 2009, 2015; Vitale
et al, 2017; Agostini et al, 2018; Allan et al, 2019).
Negative consequences could also occur with regards to
men’s psychological well-being, with an increased risk of
emotional problems such as elevated levels of anxiety and
indirect aggression (Hjelmstedt and Collins, 2008; Pinto et al.,
2017). Despite the psychological impact seems to be greater
for women, as they show higher levels of anxious and
depressive symptoms than men (El Kissi et al., 2013; Monti
et al,, 2015), the investigation of both maternal and paternal
psychological state should always be included in the assessment
of couples undergoing ART.

The psychological impact of ART may be particularly intense
when the treatment fails and new cycles are needed. Specifically,
recent literature shows that repeated ART attempts are associated
with recurring frustrated expectations, loss of hope, lower quality
of life and an increased risk of depression and/or anxiety (Monti
et al, 2015; Moura-Ramos et al., 2016; Agostini et al., 2017,
2018; Molgora et al., 2020). Moreover, previous failed ART cycles
may negatively influence the quality of parent-infant interactions
(Wangetal., 2014; Allan et al., 2019) and represent an aggravating
factor, associated with high infant fussiness and difficulties during
free parent-infant interactions (McMahon et al., 1997; Agostini
et al., 2020). Treatment type represents another influencing
variable to be included in studies about ART parenting, as it
associates to the severity of the infertility diagnosis. Specifically,
Agostini et al. (2020) showed that infants conceived through
ICSI had higher levels of both compulsivity and passivity during
interactions with their parents compared to IVF infants.

All these studies well support the psychological burden of
ART and suggest that parenting after ART pregnancies may be
challenging and emotionally highly demanding (Hammarberg
et al., 2008; Ranjbar et al., 2020). Indeed, not only the transition
to parenthood regards the welcoming of a baby, but it also
represents a profound psychological and emotional experience
that brings future mothers and fathers to activate their caregiving
system, as well as to adjust to the new parental role (Ammaniti
et al,, 1992, 2013; Stern, 1995; Ilicali and Fisek, 2004; Slade et al.,
2009; Raphael-Leff, 2010).

However, early parenting and psychological processes
involved in the transition to parenthood in the context of ART
pregnancies have not been investigated enough (Hammarberg
etal., 2008), therefore more research in this field is recommended.

The activation of the caregiving system and the development
of a parental role require a profound reorganization of personal
identity (Ammaniti et al.,, 1992; Stern, 1995; Slade et al., 2009;
Raphael-Leff, 2010). At a deeper level of psychological processes,
during the transition to parenthood mental representations
of the self and of the baby are strongly activated. Mental
representations can be defined as schemes of reality based upon
memories, conscious and unconscious fantasies, expectations
and perceptions of past experiences, which shape one’s sense of
self and interpersonal behavior (Main et al., 1985; Ammaniti

et al., 1992; Stern, 1995; Larney et al., 1997). The construct of
mental representations, therefore, well describes the women’s
psychological states and processes during perinatal period
(Ammaniti et al., 1992, 2013; Stern, 1995; Ilicali and Fisek,
2004). Especially in the second and third trimester of pregnancy,
maternal representations regarding self-as mother and the baby
arise, in parallel with the growth of the fetus, the starting of
fetal movements and the activation of the caregiving system
(Ammaniti et al., 1992, 2013; Stern, 1995; Ilicali and Fisek, 2004;
Slade et al., 2009; Raphael-Leff, 2010). At the same time, women
are supposed to rework the relationship with their partner
and with their own mother, in order to define their parental
attitude (Ammaniti et al., 1992; Vizziello et al., 1993; Stern, 1995;
Cohen and Slade, 2000; Dayton et al,, 2010). The process of
reorganization of parental representations continues also after
childbirth when parental representations are generally enriched
by the encounter with the baby’s real characteristics.

Therefore, it is recognized that parental mental
representations well describe the state of mind regarding
parenthood; besides, they play an important role in predicting
early parenting styles (Zeanah and Benoit, 1995). In fact, many
studies highlight that the characteristics of prenatal maternal
representations may influence the emerging interactive behavior
with the infant (Fonagy et al., 1991; Ammaniti et al., 1992; Stern,
1995; Zeanah and Benoit, 1995; Flykt et al., 2012).

Based on this evidence, the assessment and investigation
of mental representations during the perinatal period is
recommended. Particularly, both the content of mental
representations and their narrative structure should be
taken into account (Cramer, 1989; Stern, 1991; Zeanah
et al., 1994; Ammaniti et al., 1995). Ammaniti et al. (1995,
2013) developed the Interview of Maternal Representations
During Pregnancy (IRMAG; Ammaniti et al, 1995, 2006)
to assess mental representations describing three main types
of representations according to how the mother copes with
the experience of motherhood and with the forthcoming
baby:  Integrated/Balanced,  Restricted/Disinvested,  Not
integrated/Ambivalent. The IRMAG interview also includes
an adjectives list, built on the model of semantic differentials
(Osgood et al, 1957) and concerning contents of mental
representations (the baby, the self-as-woman, the partner, the
self-as-mother, and the own-mother).

Recent studies showed that the reorganization of parental
representations during pregnancy is active in men too
(Vreeswijk et al., 2014, 2015), even if paternal representations
have been less investigated. Nevertheless, when compared
with their female partners, men would tend to show
more frequently disengaged representations of their infants
(Vreeswijk et al., 2014, 2015).

There is enough evidence that the nature and the quality of
parental mental representations may be impaired in presence
of specific risk conditions (i.e., psycho-social risk, depressed,
or drug-abusing women), where high levels of not integrated
maternal representations have been observed, with negative
consequences on early parenting skills too (Pajulo et al., 2001;
Wendland and Miljkovitch, 2003; Flykt et al., 2012; Ammaniti
et al,, 2013; Davis et al., 2020).
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Interestingly, very little attention has been paid to the
investigation of mental representations in the context of
parenting following ART. To our knowledge, only the study
by Agostini et al. (2009) analyzed the quality of parental
mental representations comparing spontaneous conceiving (SC)
mothers with ART mothers, showing that ART women
had less integrated and more ambivalent representations
compared to controls, both during pregnancy vs. 3 months
postpartum. Furthermore, a high prevalence of disengaged
representations was observed in ART fathers (Agostini et al.,
2009). However, that study lacked a sample of SC fathers for more
complete comparisons.

Given the emotional challenges related to the transition
to parenthood after ART pregnancies, the study of parental
representations is useful for the advancement of this field of
research and for the improvement of clinical practice. Previous
literature underlined how infertility and ART treatments may
impair both women’s and men’s affective states, possibly mental
representations too, in terms of perceiving themselves as not able
to fulfill one’s generative role, with low self-esteem and low self-
confidence (Hammarberg et al., 2008; Ladores and Aroian, 2015;
Alamin et al., 2020; Ranjbar et al., 2020).

Therefore, the aim of the present study was to investigate
the quality of parental mental representations during pregnancy
and after delivery in ART parents, in comparison with SC
parents. Specifically, we aimed to answer to the following research
questions: (1) Do mental representations in the perinatal period
differ depending on both conceiving method (ART vs. SC),
parental role (mother vs. father) and time of assessment (at
3rd trimester of pregnancy vs. 3 months postpartum)? (2) Are
the characteristics of mental representations in ART parents
influenced by variables pertaining ART treatment, such as
cause of infertility, presence of previous ART attempts, and
treatment type?

MATERIALS AND METHODS

Participants

Seventeen couples who conceived through ART (Mg = 38.6,
SD = 5.7) and 25 SC couples (Mgg = 33.5, SD = 4.7) were
recruited at the Santa Maria Nuova Hospital in Reggio Emilia
(Ttaly). A retrospective examination of the adequacy of the
number of participants for repeated measure ANOVA was run
through the software G*Power 3.1. Repeated measure ANOVAs
with within-between interactions, two assessment points and four
groups (i.e., ART vs. SC and mothers vs. fathers) were considered
in order to calculate the achieved power. A total sample size of
84 participants reached a power of 0.97 which is conventionally
deemed to be satisfactory (Faul et al., 2009).

Inclusion criteria for ART and SC couples were: good
understanding of the Italian language, absence of any major
complications during pregnancy and at childbirth (including
preterm births), neonatal or maternal severe disease in the
perinatal period. Specific additional inclusion criteria for the ART
group were: maternal age lower than 44 years (in accordance

with the Hospital guidelines for ART treatments), and having a
successful IVF/ICSI cycle using fresh and ejaculated sperm.

Procedure
This study was part of a wider longitudinal study, involving
both ART and SC couples from 20 gestational weeks up to
10 months postpartum. In this paper, we only present data
regarding 32 weeks of pregnancy and 3 months after childbirth.
Couples were contacted by a psychologist of the Hospital
in occasion of the morphological ultrasound visit, at around
20 gestational weeks. At enrollment, participants were given
detailed information on the study aims and protocol, and were
asked to sign an informed consent form. Participation was
voluntary and anonymous. At both 32 gestational weeks (T1) and
3 months after birth (T2), all couples who agreed to participate
received an envelope containing a questionnaire booklet, for the
assessment of parental representations (through the Semantic
Differential) and depression, anxiety, prenatal attachment, social
support through other instruments; the couples also received an
additional envelope for returning the material. The study was
conducted according to the Helsinki Declaration, though it was
not submitted to the Ethics committee of the Hospital because at
the time of data collection the Italian law for non-interventional
study did not require it.

Measures

Demographic and Obstetric Variables

A questionnaire was created to collect parental demographic
characteristics (e.g., age, level of education, current employment)
and obstetric variables (e.g., number of previous pregnancies and
deliveries). Additionally, ART participants were asked to provide
information about their ART history (number of previous ART
attempts, treatment type, and cause of infertility).

Parental Representations

The Semantic Differential of the IRMAG (Interview of Maternal
Representations During Pregnancy; Ammaniti et al., 1992, 1995,
2006) and of the IRPAG (Interview of Paternal Representations
During Pregnancy; Ammaniti et al., 2006) was used to assess
parental mental representations during pregnancy and after
childbirth. This instrument is generally used for research goals
as a self-report and independently from the interview (Pajulo
et al., 2001, 2004). The semantic differentials of IRMAG have
already been used in previous studies including psychosocial
and depressive risk (Pajulo et al.,, 2001; Ammaniti et al., 2013),
single mothers (Wendland and Miljkovitch, 2003), drug abusing
mothers (Flykt et al., 2012), couples with prenatal diagnosis of
fetal anomaly (Giuliani et al., 2014).

The Semantic Differential explores five dimensions of
parenthood experiences in terms of mental representations
regarding: the child, self-as-woman/man, partner (individual
characteristics), self-as-mother/father and own mother/father
characteristics (parental characteristics). Each dimension is
measured through a list of 17 pairs of opposite adjectives
(e.g., self-confident/insecure, calm/anxious, joyful/serious,
permissive/authoritarian) placed at one and the other end of a
horizontal line (10 cm long), so that respondents are required to
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mark the point from 0 to 10 that best indicates their description.
For each pair of adjectives, a score of 10 corresponds to the more
positively-laden adjective. Global scores for each dimension
were computed by averaging the scores obtained at the relevant
adjective list, so that a higher score corresponds to a more
positive representation.

Other specific scores were calculated, according to four areas
based on factorial analyses as identified by Ammaniti et al.
(1995). For what concerns the representations of individual
characteristics (dimensions of child, self-as-woman/man and
partner), four areas were calculated: Personal functioning,
Interpersonal style, Emotional tendencies, Content of impulses.
Regarding parental characteristics (dimensions of self-as-
mother/father and own mother/father’s characteristics), the
following four areas were considered: Personal functioning,
Maternal/paternal role, Maternal/paternal interaction and
sensitivity and Emotional tendencies.

Statistical Analysis

Demographic and obstetric data were compared between ART
and SC parents using Pearson’s x> test and Students t
test for independent samples for nominal and continuous
variables, respectively.

To examine mean-level differences between parents
who conceived through ART and parents who conceived
spontaneously, a series of repeated-measures analyses of variance
(ANOVAs) were conducted. Each model included two between-
subject variables (conception modality: ART vs. SC; parental
role: mother vs. father), and time of assessment (T1 vs. T2) as
a within-subject variable. Single ANOVAs were run for every
dimension of the semantic differential and the relative four
representation areas pertaining either individual (Child, Self,
and Partner) and parental (Self-as-mother/father, Own parent)
characteristics.

The same analytic strategy was used to explore differences
within the sample of ART conceiving parents. The variables
parental role (mother vs. father) and time of assessment (T1
vs. T2) were taken into account together with one among
the following between-subject factors: presence of previous
unsuccessful ART attempts (yes vs. no), treatment type (IVF vs.
ICSI), or cause of infertility (female factor vs. male factor).

All statistical analyses were performed using SPSS (version 25)
for Windows (IBM, Armonk, NY, United States). In all statistical
tests, a P value of less than 0.05 was considered significant.

RESULTS

Demographic and Obstetric

Characteristics

Differences in demographic and obstetric variables between ART
and SC parents are shown in Table 1. Overall, all parents were
employed and married, and 90% of them was born in Italy.
The only statistically significant demographic difference between
parents was in age, as mothers and fathers who conceived through
ART were older compared to their Spontaneous counterparts
[F(1,84) = 7.5, p < 0.001]. Such result is in line with data coming

from both the last report on fertility of the Italian National
Institute for Statistics (Istituto Nazionale di Statistica [ISTAT,
Italian National Institute for Statistics], 2018; Registro Nazionale
sulla Procreazione Medicalmente Assistita [National Assisted
Reproduction Registry of Italy], 2017). With regards to obstetric
variables, ART babies had a lower weight at birth compared to SC
babies (¢ = 2.48, p < 0.05).

With respect to ART parents, data regarding infertility history
showed that the prevalent cause of infertility was due to a male
factor (n = 18; 52.9%; e.g., varicocele), followed by a female factor
(n = 16; 47.1%), related either to women’s age (n = 8; 50%; e.g.,
low AMH values) or endometriosis (n = 8; 50%). The majority of
our sample (1 = 22; 64.7%) achieved pregnancy with ICSI, while
the remaining couples achieved pregnancy through IVF (n = 12;
35.3%). Most participants were at their first ART attempt (n = 20;
58.8%), with number of previous ART attempts for the overall
sample ranging from 0 to 4 (M = 0.88, SD = 1.3).

Semantic Differentials Dimensions in
ART and Spontaneous Conceiving

Parents

Detailed presentations of the results from repeated measures
ANOVAs on semantic differentials and the four representation
areas for individual and parental characteristics are shown in
Tables 2, 3, respectively.

Child

Results on the scores of the Child dimension for ART and
Spontaneous parents at T1 and T2 showed a main effect of the
variable conception modality [F(1,80) = 6.01; p < 0.05; partial
1% =0.07], while no parental role [F(1,80) = 0.44; p = 0.51; partial
n? = 0.01] nor time-point effect [F(1,80) = 0.28; p = 0.60; partial
n? = 0.00] and no interaction effects (all ps = n.s.) were found.
ART parents had overall significantly higher (i.e., more positive
representations; M = 7.51, SD = 0.96, and M = 7.50, SD = 0.97,
at T1 and T2, respectively) scores than SC parents (M = 7.12,
SD = 0.88, and M = 7.04, SD = 0.83, at T1 and T2, respectively)
on the Child dimension irrespectively of parental role.

With respect to the four representations areas, the only
significant result was obtained for Interpersonal Style where
an interaction effect time of assessment conception modality
[F(1,80) = 6.65; p < 0.05; partial n? = 0.08] was found: scores for
ART parents increased from T1 to T2, while those for SC parents
decreased (Table 3).

Self-as-Woman/Man

Results on the scores of the Self-as-woman/man dimension for
ART and SC parents showed a main effect of the variable time of
assessment [F(1,80) = 4.90; p < 0.05; partial n? = 0.06], while no
conception modality [F(1,80) = 1.06; p = 0.31; partial n% =0.01]
nor parental role [F(1,80) = 0.03; p = 0.85; partial n? = 0.00], and
no interaction effects were found (all ps = n.s.). Particularly, for
each sub-group there was a significant improvement (i.e., more
positive representations) of the representation of the Self from
T1to T2 (M =7.39,SD =0.96 at T1, and M = 7.65, SD = 1.20 at
T2, for ART parents; M = 7.24, SD = 0.87 at T1, and M = 7.41,
SD = 0.88 at T2, for SC parents).
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TABLE 1 | Main demographic and obstetric characteristics in ART and Spontaneous conceiving (SC) parents.

ART (N = 34)

SC (N = 50)

Fathers (N = 17) Mothers (N = 17) Total (N = 34) Fathers (N = 25) Mothers (N = 25) Total (N =50) p value

Demographic characteristics

Mean age in years (SD) 39.7 (7.2) 37.5(3.6)
Place of birth, n (%)
Italy 15 (88.2) 15(88.2)
Abroad 2(11.8) 2(11.8)
Level of education, n (%)
Secondary school 3(17.7) 2(11.7)
High school 9 (52.9) 7(41.2
University 5(29.4) 8 (47.1)

Obstetric characteristics
Type of delivery, n (%)
Natural childbirth
Caesarian section
Mean gestational age at birth in weeks (SD)
Mean birth weight in grams (SD)
Sex, n (%)
Male
Female

38.6 (5.7) 34.4 (4.8) 32.7 (4.6) 33.5 (4.7) 0.001
0.461
30 (88.2) 23(92) 23 (92) 46 (92)
4(11.8) ®) ®) 4(8)
0.187
5(14.7) 5 (20) 2(8) 7 (14)
16 (47.1) 11 (44) (32) 19 (38)
13 (38.2) 9 (36) 15 (60) 24 (48)
10 (58.8) 19(79.2)  0.148
7(41.2) 5(41.7)
38.7 (3.2) 39.1 (1.5) 0.065
2999 (0.62) 3406 (.41) 0.018
6 (35.3) 16 (64) 0.067
11 (64.7) 9 (36)

With respect to the four representations, a significant
interaction assessment x conceiving method x parental role
[F(1,80) = 4.32; p < 0.05; partial 1% = 0.05] was obtained for
Personal Functioning: Table 3 shows that while for ART fathers
and SC mothers scores at this dimension increased from T1 to T2,
for ART mothers and SC fathers they remained almost unvaried.
Additionally, a significant interaction conception modality x
parental role [F(1,80) = 4.33; p < 0.05; partial n? = 0.05] was
found for Emotional Tendencies; while in the case of ART
parents, fathers had higher scores compared to mothers ad
this dimension, the opposite pattern could be observed for SC
couples. Regarding Interpersonal style, a main effect of parental
role [F(1,80) = 4.10; p < 0.05; partial 12> = 0.05] indicated
higher scores for mothers compared to fathers, irrespectively
of conception modality. No significant result for Content of
Impulses was observed (all ps = n.s.).

Partner

Results on the scores of the Partner-dimension showed no main
significant effects, neither for the variable conception modality
[F(1,80) = 2.51; p = 0.11; partial 32 = 0.03], nor for parental
role [F(1,80) = 0.30; p = 0.58; partial n% = 0.00], nor for time of
assessment [F(1,80) = 3.67; p = 0.06; partial n? = 0.04]. Only an
interaction effect of the variable time of assessment x conception
modality was found [F(1,80) = 4.41; p < 0.05; partial n? = 0.06].
As depicted in Table 3, while for ART parents the means and
standard deviations at this dimension remained almost stable
over time, for SC parents there was an improvement of the scores
(i.e., more positive representations) from T1 to T2.

Regarding the four representations for this dimension, a
main effect of assessment [F(1,80) = 6.46; p < 0.08; partial
n? = 0.05] was obtained for Personal Functioning, with overall
scores improving from T1 to T2 irrespectively of parental role

and conception modality. Yet, a main effect of parental role was
found for both Emotional Tendencies [F(1,80) = 14.85; p < 0.001;
partial n? = 0.16] and Interpersonal Style [F(1,80) = 4.10;
p < 0.05; partial 12 = 0.05]: while in the first case mothers
reported better representations of their partners compared to
fathers, irrespectively of conception modality, the opposite
pattern was observed for Interpersonal Style. No significant
results were detected for Content of Impulses (all ps = n.s.).

Self-as-Mother/Father

Differences on the Self-as-parent dimension scores for ART and
SC parents were non-significant for all the variables included in
the model, namely conception modality [F(1,80) = 1.75; p = 0.19;
partial n? = 0.02], parental role [F(1,80) = 1.16; p = 0.28; partial
12 =0.02], and time of assessment [F(1,80) = 1.33; p = 0.25; partial
n? = 0.02], as well as for their interactions (all ps = n.s.).

With respect to the four representations areas for this
dimension, a significant interaction effect assessment x parental
role [F(1,80) = 6.12; p < 0.05; partial n? = 0.07] was obtained
for Personal role, indicating an increase at the scores for this
dimension from T1 to T2 for mothers only, irrespectively
of conception modality. Additionally, an interaction effect
conception modality x parental role [F(1,80) = 4.79; p < 0.05;
partial n?2 = 0.06] was found for Emotional Tendencies, with
SC fathers reporting the lowest scores compared to SC mothers
and ART mothers and fathers (see Table 3). A main effect of
assessment [F(1,80) =9.15; p < 0.01; partial n? =0.11] resulted for
Parental role and showing an increase at this dimension from T1
to T2 for all parents, irrespectively of conception modality. Last,
a main effect of conception modality [F(1,80) = 4.27; p < 0.05;
partial n? = 0.05] was found for the area Parental Interaction
and Sensitivity, showing significantly higher scores for ART
compared to SC parents irrespectively of parental role.
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7.414+0.88
7.57 +£1.00
7.13+£0.89
6.53 + 1.62

7.24+0.87
7.21+£0.96
7.02£1.09
6.60 &+ 1.48

7.57 +£0.98
7.70 £1.02
7.50 £ 0.81
6.93+1.75

7.31+0.89
7.32 +£0.89
7.11 £ 0.81
6.92 £+ 1.41

7.25 £0.75
7.44 £0.98
6.75 £ 0.82
6.12 +1.40

7.16 £0.87
7.10 £1.03
6.94 £1.34
6.26 + 1.51

7.65 +1.20

7.39 £+ 0.96
7.73 £1.11
7.21 £0.81
6.57 +1.43

725+097 7.48+1.43
7.71 £1.16

710+ 0.71
6.67 £1.48

7.82 +£0.94

7.70 £ 1.09

7.53 £0.97
7.75+1.10

Self-as-woman/man

7.71 +£0.98
7.37 £0.71
6.64 £ 1.50

7.70 £ 0.86
7.38 £ 0.65
6.66 + 1.60

Partner

7.36 £0.79
6.61+1.43

7.33+£0.90
6.46 + 1.42

Self-as-parent

Own parent

ART, assisted reproductive treatments; T1, 32 gestational weeks, T2, 3 months after delivery.

Own Parent (Mother/Father)
No significant differences emerged for this dimension between
ART and SC parents depending on conception modality
[F(1,80) = 0.02; p = 0.88; partial n? = 0.00], parental role
[F(1,80) = 1.78; p = 0.19; partial 1> = 0.02], time of assessment
[F(1,80) = 0.01; p = 0.98; partial 1% = 0.00], and their interactions
(all ps = n.s.).

With respect to the four representation areas, no significant
main and interaction effects were detected (all ps = n.s.).

Semantic Differential Dimensions Within

the Sample of ART Conceiving Parents

Table 4 presents means and standard deviations for each of the
ANOVA models testing the differences from 32 gestational weeks
to 3 months after delivery within the sample of ART conceiving
parents. Overall, all tested models did not show significant effects
(all ps = n.s.) for the variables time of assessment (T1 vs. T2) and
parental role (mother vs. father).

With regards to the variable cause of infertility (female
factor vs. male factor), only a significant interaction time of
assessment x cause of infertility emerged on the dimension
Own Parent [F(1,27) = 5.55; p < 0.05; partial n% = 0.17]: scores
improved from T1 to T2 for parents with an infertility diagnosis
due to male factors, while the opposite pattern emerged for
those parents with an infertility diagnosis due to female factors
(Table 4). In all other dimensions no significant differences were
observed (all ps = n.s.).

For what concerns the variable previous ART attempts (yes
vs. no), a significant interaction effect parental role x time
of assessment x previous ART attempt emerged on the Self-
as-woman/man dimension [F(1,27) = 4.20; p < 0.05; partial
n? = 0.12]. Specifically, an improvement from T1 to T2 was
observed in fathers with no previous ART attempts, while the
same pattern was observed only in mothers who already had
previous ART attempts. No significant differences emerged on
other dimensions (all ps = n.s.).

When the variable treatment type (IVF vs. ICSI) was
considered, a main effect emerged on the Self-as-woman/man
dimension [F(1,28) = 6.31; p < 0.05; partial n? = 0.18], revealing
more positive representations for those parents who conceived
with IVF compared to ICSI, irrespectively of parental role and
time of assessment (M = 7.12, SD = 0.80 at T1, and M = 7.27,
SD =0.99 at T2, for ICS; M =7.66, SD = 1.01 at T1,and M = 8.33,
SD = 1.40 at T2, for IVF). No significant effect on any other
dimensions emerged (all ps = n.s.).

DISCUSSION

The main aim of the present study was to deepen the knowledge
on the transition to parenthood for infertile parents who
underwent ART in order to conceive, specifically investigating the
characteristics of parental representations.

Despite the psychological burden of infertility and ART
(Hammarberg et al., 2008), little is known about the psychological
experienced by infertile couples transitioning to parenthood in
terms of mental representations about themselves as parents and
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TABLE 3 | Means + Standard Deviations for the four representation areas for individual and parental characteristics in ART (N = 34) and SC (N = 50) parents at 32 gestational weeks and 3 months after delivery.

ART SC
Fathers Mothers Total Fathers Mothers Total
T1 T2 T1 T2 T1 T2 T1 T2 T1 T2 T1 T2
Individual
characteristics
Personal functioning
Child 4433 +7.17 43.16 +£10.57 4233 +£6.50 43.73+5.67 43.33+6.81 43.45+836 41.21+6.34 4042+516 41.82+554 40.72+499 4151+590 40.57 +5.03
Self-as-woman/man  42.49 +£8.85 4532 £5.55 42.87 £8.10 42.56+6.79 42.68+8.36 43.94+6.26 41.97 £8.37 41.09+6.14 40.70+7.27 42.00+£592 41.02+7.81 41.55+5.98
Partner 43.98 £9.60 46.91 £8.25 4554 +7.24 4597 £553 44.74+8.44 46.46+6.97 4094 +6.45 42.87 £6.47 43.36+6.62 4509+7.31 4225+6.58 43.98+6.92
Interpersonal style
Child 21.86+4.99 2412+ 411 2298 +4.41 2276 £3.88 2242+ 467 23.44+3.99 2154 +3.84 20.03+3.59 23.05+4.57 21.14+£3.92 2229+4.25 2059+ 3.76
Self-as-woman/man  22.40 +£ 4.18 23.18 £ 4.18 24.33+9.564 26.68 +£ 17.11 23.37 +£7.31 2493 +12.39 2143 £4.39 22.72 £3.07 23.52+3.58 2450+ 3.42 2247+4.10 23.61+3.34
Partner 2349+ 446 24.09+4.08 23.71+£4.73 22.79+594 2360+453 23464503 22.02+4.17 2247 £3.84 22.83+4.72 23.78+590 2243 +4.43 23.13+4.97
Emotional tendencies
Child 38.33+5.03 36.70+4.63 3858 +561 37.99+577 3845+525 37.35+5.19 36.97 £522 35.07+£497 3810+4.96 37.49+550 37.53+5.07 36.28+5.33
Self-as-woman/man  39.30 +£5.38 38.31 £5.67 36.08+5.37 36.79+5.15 37.66+554 37.55+539 3546+588 36.70+5.74 37.84+430 3817 +4.61 36.65+524 37.44+5.02
Partner 37.78+£513 38.09+525 39.93+505 39.72+522 3882+513 38.88+522 3417 £571 3517 £4.28 39.97 £5.03 40.74+4.74 37.07+£6.08 37.95+5.28
Content of impulses
Child 20.34 +3.81 20.77 £3.84 21.62+3.52 20.45+4.72 2098 +£3.67 20.61+4.24 21.20+4.19 20.85+2.85 19.32+£3.07 20.31+£3.87 20.21 +£3.74 20.58+ 3.38
Self-as-woman/man  23.97 £ 3.30 23.12 +£4.02 21.86+3.43 21.85+280 2292+ 348 2248 +3.47 21.13+£3.30 22.13+3.08 21.11+3.92 2227 +4.47 21.12+358 22.20+3.78
Partner 22.66 +£3.90 21.72 +£4.10 23.96 +£3.44 22.78+2.47 23.39+3.67 2223+3.40 21.56+5.30 22.30+4.43 21.05+4.02 21.99+3.63 21.30+4.66 22.14+4.01
Parental
characteristics
Emotional tendencies
Self-as-parent 23.79+3.37 23.67 £3.26 2322+ 335 23.05+4.28 2351+332 2336+375 22.13+3.22 22.72+288 23.76+3.27 2560+3.33 22.96+3.31 2419+ 3.41
Own parent 28328 £4.71 22.67 £4.68 20.01 £534 19.76 +£6.18 21.54+522 2117 +£562 19.10+6.49 19.87 £5.08 21.35+555 21.05+6.64 20.22+6.08 20.46+5.88
Personal functioning
Self-as-parent 36.89+595 36.62+6.65 35.61+4.15 37.69+4.12 36.25+509 37.16+4.90 32.89+589 3245+4.41 3534+6.93 3847 +554 3414+6.49 3553+582
Own parent 32.49+9.36 33.37 +11.52 34.04 £892 33.66+9.90 33.29+9.03 3352+ 10.55 29.75+8.95 28.32 £8.39 3591 +10.48 36.02+9.48 32.83+ 10.13 32.17 £ 9.67
Parental role
Self-as-parent 1459 +£3.10 15454324 1522 +227 16.11+£2.85 1491 +291 1578 +£3.03 14.16 £2.56 15.05+2.98 14.85+287 1647 £2.156 1452+2.72 1577 +£2.66
Own parent 1427 £3.65 1458 +4.11 1434 +395 1376 £4.30 1431 +£3.75 1416+ 417 1299+ 3.75 1431 £365 1450+ 3.75 1428 +4.87 13.74+3.79 1429 +4.26
Parental interaction and
sensitivity
Self-as-parent 35.35+5.38 3594 +563 34.63+354 3550+4.18 34.99+450 35724489 3243+527 31.56+4.60 34.43+583 3549+534 33.45+562 3357 +532
Own parent 31.72+954 33.03+7.65 33.71+£825 33.16+8.71 3274+881 33.10+£8.09 31.19+8.73 30.57 £7.83 35.14+6.55 3542+10.70 33.17£7.89 33.00 + 9.59

ART, assisted reproductive treatments; T1 = 32 gestational weeks; T2 = 3 months after delivery.
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TABLE 4 | Means + Standard Deviations for each dimension of the Semantic Differential in ART conceiving parents at 32 gestational weeks and 3 months after delivery by infertility cause, previous ART attempts,
and treatment type.

Infertility cause Previous ART attempts Treatment type

Male factor Female factor Yes No IVF ICSI
Dimensions T1 T2 T1 T2 T1 T2 T1 T2 T1 T2 T1 T2
Child
Fathers 7.41 £0.91 759+091 743+£125 717+£1.09 7144+105 7.07+097 7.81+£1.00 7.83+£090 750+1.08 7.79+098 7.39+1.07 7.24+0.98
Mothers 7.33+£0.74 7.58 +£ 0.95 7.58 +0.92 7.30 £1.10 7.40 £ 0.90 7.38 +1.16 7.67 +£0.92 7.62 +£0.85 7.96 + 0.83 7.50 £1.19 7.20 £ 0.71 7.44 + 0.96
Total 7.37 £0.81 758+091 750+1.06 723+£1.05 727+095 722+104 7.74+£093 7.72+£085 772+£094 764+103 730+089 7.34+095
Self-as-woman/man
Fathers 7.27 £0.85 7.72 £0.94 7.70 +1.08 7.89 £ 1.04 7.51 +£0.84 7.56 +1.02 7.54 +1.12 8.05 +0.84 7.62 +1.11 8.21 £0.89 7.38 £ 0.92 7.60 + 0.96
Mothers 6.94+063 7.02+1.03 735+103 790+180 715+077 792+163 734+115 709+1.18 7.70+1.02 844+189 6.86+059 6.93+0.93
Total 710+0.75 737+£1.02 7524+1.03 7.89+1.41 733+081 7.74+£133 7.44+1.11 757111  7.66£1.01 833+140 7.11+£080 7.27+0.99
Partner
Fathers 755+084 764+£106 7.75+£129 755+112 747+064 741+115 800+£138 796+105 7.77+149 787+132 757+082 7.47+0.95
Mothers 726+128 770+£1.01 796+073 784+080 7.70+085 7.47+078 7.73+1.41 793+092 851+064 806+055 731+1.17 7.61+1.01
Total 7.42 £1.04 7.67 £1.01 7.85+1.01 7.69 £ 0.95 7.57 £0.72 7.44 + 0.96 7.87 £1.36 7.95 +£ 0.96 7.96 +1.10 7.97 £ 0.96 7.45 +£0.98 7.54 +0.95
Self-as-parent
Fathers 740+0.78 7.49+069 7.08+1.03 723+099 7.60+096 7.42+090 7.08+0.81 732+073 699+099 7424+095 7.38+084 7.35+0.79
Mothers 6.73 + 0.61 7.30 £0.72 7.43 + 0.60 7.36 £ 0.54 7.30 £ 0.65 7.34 +0.75 6.92 £ 0.76 7.42 +£0.60 7.30 £ 0.82 7.18 £ 0.52 6.92 + 0.62 7.39 + 0.69
Total 706 +£076 739+069 726+083 729+077 745+081 738+080 7.01+077 737+065 715+087 7.30+£0.73 750+£0.76 7.37+0.72
Own parent
Fathers 6.67+119 694+112 6.03+166 6.01+161 693+165 7.07+£158 6.10+1.17 6.26+127 642+1.16 6.48+123 6.35+158 6.51+1.55
Mothers 6.23 + 1.59 6.86 +1.74 7.01 +1.26 6.19 +1.44 6.71 +£1.67 6.17 +1.90 6.64 + 1.39 711 +£1.22 7.33+1.16 6.38 + 1.57 6.23 + 1.51 6.65 + 1.68
Total 6.44+139 6.90+143 6.52+1.51 6.10+1.48 682+161 659+1.76 637+128 6.89+128 687+119 643+133 6.28+151 6.59+1.58

ART, assisted reproductive treatments; T1 = 32 gestational weeks,; T2 = 3 months after delivery; IVF, in vitro fertilization, ICSI, intracytoplasmic sperm injection.
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their baby. Parental representations are predictive for the quality
of early parenting behaviors (Zeanah and Benoit, 1995), therefore
their investigation in the context of ART parenthood may have
potential practical implications for the prevention and treatment
of the psychological consequences of conceiving after infertility.

With regards to our first research question, present findings
show that the conceiving method had a significant effect on the
global representation of the child, but not on the other four
dimensions of the Semantic Differential. Indeed, ART parents
had more positive representations of their child compared to SC
parents, irrespectively of parental role and time of assessment
(before or after birth). In previous literature, Pajulo et al. (2004)
found that representations of the child were more positive in
the case of planned pregnancy, suggesting that these parents
were somehow more prepared for the changes required by
the arrival of the baby. In our case, ART conception usually
occurs after several emotional challenges related to infertility
and after a long period of attempts of conceiving through ART
(Hammarberg et al., 2008; Flykt et al., 2011); our result may
be placed along the lines of a possible and natural mechanism
of idealization of parenthood and of the long-awaited child.
Previous literature questioned if overly positive representations
may act as positive or risk factors for parenting; they could
reflect a tendency to maintain inflexible views of the child,
which are difficult to change (Flykt et al., 2012), as observed in
studies on high-risk samples (Mazzoni, 1992; Ammaniti et al.,
1995), or a tendency to be more sensitive and attuned to
the baby’s needs, as shown by the good quality observed in
ART mother-infant interactions (Tallandini et al., 2012). More
longitudinal studies are needed to clarify this issue. The high
scores at Child dimension especially emerged in Interpersonal
style area, where ART parents’ representations improved from
pregnancy to postpartum, while those of SC parents decreased.
Because this scale included item such as acceptance, sociability
and independency, it could reveal how ART parents further
improve their representation of the child after delivery, while
SC parents would probably express more the need to adjust to
the baby’s arrival.

For what pertains Self-as-woman/man dimension, we found
a significant improvement in the passage from pregnancy to
3 months after childbirth, irrespectively of conception modality.
Overall, the birth of the baby seems to enrich the positive
representation about oneself (Ammaniti et al., 1992; Ilicali
and Fisek, 2004), and this evidence may be in line with a
possible cultural mandate and the resulting expectation that
adult women and men should become parent (Langher et al,
2019). Despite this improvement was observed in all parents,
scores at Personal functioning area significantly increased from
pregnancy to postpartum period only for ART fathers and SC
mothers. The improvement in SC mothers during postpartum
period is in line with the literature underlining how the childbirth
and the presence of the baby are generally rewarding for the
mothers, giving confirmation of their adequacy (Ammaniti
et al, 1992; Stern, 1995). This increase did not emerge for
ART mothers, because their scores were already high since
pregnancy; they probably felt themselves as adequate since the
conception, perceived as a success after infertility diagnosis

(Hammarberg et al, 2008). For what concern fathers, some
specific considerations could be given. Indeed, if we refer to the
gender attitude toward parenting in SC pregnancies, men are
expected more to provide physical support to the infant and
to the partner, being also more oriented to the larger family
context, while women are more responsible for affective and
emotional caregiving (Winnicott, 1958; Russell et al., 1998).
This explanation is consistent with the low scores obtained by
SC fathers in Personal functioning both in pregnancy and in
postpartum period. Moreover, it could also explain why SC
fathers represented themselves with low scores in Emotional
tendencies area.

Interestingly, ART fathers showed both an increase in
Personal functioning and constant high scores at Emotional
tendencies. The more active role played in trying to achieve a
conception through ART and the long waiting for a child could
explain the higher level of personal involvement since pregnancy
(El Kissi et al., 2013; Monti et al., 2015).

Taken together, these results suggested that the representation
of Self-as-woman/man could be different in ART and SC parents,
especially for men.

Differences between ART and SC parents also emerged
regarding the Partner dimension, where only SC parents
showed a significant improvement in overall representations
from 32 weeks of pregnancy to 3 months postpartum.
According to the literature of couple adjustment during the
transition to parenthood, results suggest that positive changes
in the representations of the partner are gradually activated
and achieved in postpartum period, so that the parental
couple jointly adapts to the new parental role, while this
transition could be affected by the complexity and emotional
challenges of conception achieved through ART attempts
(Darwiche et al., 2015).

According to Self-as-parent dimension, the effect
of conception modality did not emerge for the overall
representations, even if it did show a difference for the
Parental Interaction and Sensitivity area: ART parents showed
higher scores compared to SC parents, suggesting a better
representation of their ability to interact with their baby. This
result could be explained considering two elements. First,
a tendency to idealize and invest on both the baby and the
relationship with her/him, that should return to parent the
efforts spent into conceiving (Hammarberg et al., 2008). Second,
studies investigating the quality of early interactions between
ART parent and infant, by using observative tools, have often
shown not enough sensitive and adequate patterns (La Sala et al.,
2004; Cairo et al., 2012; Agostini et al., 2020). Therefore, the
highly positive representations would not seem supported by the
effective quality of interactive patterns and would suggest some
difficulties in taking care of the “real” baby (Lier et al., 1995).

Another interesting result about Self-as-parent dimension
regarded the Emotional tendencies area: SC fathers got lower
scores compared to all other parents (SC mothers, ART mothers,
ART fathers), suggesting again in this group a tendency to be
less affectively and emotionally involved than other parents, as
already emerged for SC fathers in the Emotional tendencies area
for the representation of Self-as-man.
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Finally, when Own parent dimension was considered, no
significant effects emerged. Actually, this dimension is related
to a relevant psychological process of the transition to
parenthood. Indeed, during pregnancy, the work through one’s
childhood experiences requires to women a re-elaboration of
the relationship with their own mother (Vizziello et al., 1993;
Cohen and Slade, 2000) and, in parallel, in men in relation
to their own father: in adequate conditions, this intrapsychic
work should lead to accept and recognize being similar to own
parents (Cramer, 2000). Conversely, previous studies showed
that specific risk conditions (i.e., depression or drug addiction)
could interfere with this process, leading future parents to
see themselves more negatively and less similar to their own
mothers/fathers after the childbirth (Mazzoni, 1992; Ammaniti
et al., 1995). In the context of ART, representations of own
parental figures could be influenced, because in most cases their
own parents were able to conceive naturally. Nevertheless, all
these psychological processes of identification and differentiation
from own parental figures occur mostly at an unconscious level,
therefore it is possible that the Semantic Differential did not
detect possible significant effects. Anyway, we got interesting
results when we considered specific ART variables (cause of
infertility, previous ART attempts, and the treatment type) and
their influence on parental representations, according to our
second aim of the study.

In particular, a significant effect of the cause of infertility
emerged, confirming that the infertility diagnosis (i.e., the role
and contribution of female or male factors on infertility) could
represent a obstacle for adequate representation of own parents.
Nevertheless, while the role of maternal factor on infertility
increased after childbirth, the effect of male infertility could
permian and intensify in postpartum period, with a worsening
of the representation. It is possible that the mothers, through the
achievement of a pregnancy and giving physically birth the baby,
could retrieve elements of contact with their mothers, promoting
an improvement of her representation. Conversely, for men the
birth of baby, despite desired, could not be enough to improve
their sense of inadequacy due to infertility. However, given the
absence of previous literature and the small size of our sample,
these considerations should be taken with caution and confirmed
by future studies.

With regards to the effects of treatment type and previous
ART attempts, we found that both variables were associated
to a worse representation of Self-as-woman/man, in line with
already existing literature attesting the detrimental effects of
these variables on psychological wellbeing (Monti et al., 2015;
Moura-Ramos et al., 2016; Agostini et al., 2017, 2018) and
quality of parent-infant interactions (Agostini et al, 2020).
Specifically, we observed more negative representations of Self-
as-woman/man in parents who underwent ICSI when compared
to IVF counterparts; this might be related to the fact that,
in our sample, ICSI was chosen as reproductive technique in
the case of a more severe infertility diagnosis, which in turn
might have negatively affected parents’ self-image. Furthermore,
a negative effect of previous failed ART attempts emerged,
thus suggesting this variable as a potential risk factor for
negative psychological outcomes, such as anxiety and depressive

symptomatology (Monti et al., 2015; Moura-Ramos et al., 2016;
Agostini et al., 2017, 2018; Alamin et al., 2020). Yet, parental
representations improved from pregnancy to three postpartum
months only in case of mothers with previous ART attempts
and of fathers at their first ART cycle. This result should be
further explored by future studies, specifically taking into account
both parents’ vulnerabilities and resilience that persist ART after
failures. Taken together, our results reinforce the knowledge on
the role played by variables attesting the severity of infertility
over psychological functioning. At the same time, they suggest
the relevance of including clinical data on infertility and ART
history in future studies on pregnancies after ART. For instance,
it would be important to further understand how the diagnosis
of infertility as well as its severity may impact individual’s and
couples’ transition to parenthood.

Limitations of the present investigation pertain
methodological issues, as only one self-report measure was
included, analyses were performed over small groups by using
comparisons only (ANOVA), and parental psychological
wellbeing (e.g., measures of anxiety and depression) was not
included. Particularly, the small sample size did not allow
more in-depth analyses. For instance, we couldn’t control
for the effects of relevant covariates such as age, which was
significantly different between ART and SC parents, and the
actual number of previous unsuccessful ART attempts, as
well as the specific infertility diagnosis (e.g., azoospermia,
endometriosis, and premature ovarian failure), for analyses
pertaining ART sample only. Given the relevance of these
variables, we suggest their inclusion in future studies with
larger sample size.

Despite such limitations and the need for caution in
generalizing present findings, it is important to stress that the
novelty of this study relies on the focus on the longitudinal
assessment of parental mental representations in ART and SC
parents, both fathers and mothers. Globally, present results did
not show relevant differences in mental representations between
ART and SC parents. On the one hand, this may suggest
that for those couples who successfully conceived after ART,
according to the specific clinical characteristics of the sample,
the psychological process related to the transition to parenthood
may be similar to that of SC parents. On the other hand, our
data put a light on some specific differences which should be
addressed more in depth by future studies, in order to better
identify peculiarities of the process of becoming a parent in
the context of ART.

Current literature shows a dearth of published studies focusing
on parental mental representations, and this is one among the few
recent investigations which explored this issue, especially within
the context of pregnancies after ART. It is worth mentioning that
the only other published study on the same topic (Agostini et al.,
2009) showed some different results. This could be explained
to a certain extent by methodological issues; indeed, Agostini
et al. analyzed parental representations by using the semi-
structured interview, with the aim of identifying the type of
parental representations; however, they did not include in their
investigation neither a group of SC fathers nor the effects of
clinical variables pertaining ART treatment.
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Given the potential psychological consequences of infertility
and ART, and considering the emotional challenges related
to the transition to parenthood, further studies reinforcing
present findings are recommended, as the assessment of
parental representations is relevant for a more complete
understanding of psychological processes in both mothers and
fathers and may help clinicians in tailoring more personalized
support to ART couples.
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