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Abstract

Introduction and Aim: Pregnancy achieved through in vitro fertilization (IVF) may be associated
with distinct psychological experiences because of previous infertility, prolonged treatment,
uncertainty regarding treatment outcomes, and concerns about pregnancy maintenance. This study
aimed to compare maternal-fetal attachment, prenatal maternal adjustment, and pregnancy anxiety
between women who conceived through 1VF and women with natural pregnancies.

Methodology: This applied study employed a descriptive causal-comparative (ex post facto)
design. The study population comprised pregnant women attending the Thamar Infertility and
Recurrent Miscarriage Clinic in Shiraz, Iran, during June 2025. Using matched purposive
sampling, 60 pregnant women were recruited and allocated to two independent groups of 30
women with IVF pregnancies and 30 women with natural pregnancies. The groups were matched
on major demographic and background characteristics. Data were collected using Cranley’s
Maternal-Fetal Attachment Scale, Lederman’s Prenatal Self-Evaluation Questionnaire, and
Vandenberg’s Pregnancy-Related Anxiety Questionnaire. Chi-square, Fisher’s exact test, one-way
analysis of variance (ANOVA), and multivariate analysis of variance (MANOVA) were performed
using SPSS version 27, with statistical significance set at p<0.05.

Findings: MANOVA demonstrated a significant overall difference between the two groups across
the combined dependent variables (Wilks’ A=0.57, F(3,56)=13.92, p<0.001, Partial 1?>=0.43).
Subsequent univariate analyses indicated that women with IVF pregnancies had significantly
greater maternal-fetal attachment than women with natural pregnancies (F(1,58)=28.45, p<0.001,
Partial n=0.33). Prenatal adjustment was also significantly higher in the IVF group (F(1,58)=5.12,
p=0.027, Partial n?=0.08). In addition, women who conceived through IVF experienced
significantly greater pregnancy anxiety than those with natural pregnancies (F(1,58)=10.28,
p=0.002, Partial n?>=0.15).

Conclusion: IVF pregnancy appears to be characterized by a dual psychological pattern in which
stronger maternal-fetal attachment and greater prenatal adjustment coexist with elevated pregnancy
anxiety. Integrating routine psychological assessment with targeted counseling and supportive
interventions into prenatal care may therefore be particularly important for women who conceive
through assisted reproductive technologies.
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Extended Abstract

Introduction and Aim

Pregnancy is a major developmental transition in
women’s lives and is accompanied by extensive
biological, emotional, interpersonal, and social
changes. Although pregnancy is often experienced as
a positive and meaningful life event, it can
simultaneously increase psychological vulnerability
because women must adapt to bodily changes,
concerns about fetal health, anticipation of childbirth,
changes in family roles, and the responsibilities
associated with motherhood. Psychological symptoms
during pregnancy are therefore clinically important.
Anxiety, depression, self-esteem, and health-related
behaviors have been associated with maternal and
neonatal outcomes, highlighting the importance of
psychological well-being throughout pregnancy
(Bodecs et al., 2011). Depression during pregnancy is
likewise recognized as a significant maternal mental
health concern requiring timely identification and
management (Pearlstein, 2015). Recent evidence
further indicates that anxiety and depressive
symptoms in pregnant women may operate within
interconnected psychological networks rather than as
isolated manifestations (Liu et al, 2025). The
psychological sensitivity of pregnancy is also evident
in reproductive loss and pregnancy termination, in
which women may experience substantial grief,
anxiety, depression, and stress (Yesildere Saglam et al.,
2025).

Pregnancy following infertility treatment may involve
additional psychological challenges. Infertility is not
merely a medical condition; it may influence self-
evaluation, perceived control, emotional well-being,
marital relationships, and stress levels (Alizadeh, 2015).
Assisted reproductive technologies, particularly in
vitro fertilization (IVF), provide an important
opportunity for achieving pregnancy, but the
treatment process can involve repeated medical
procedures, uncertainty, financial burden, physical
discomfort, and alternating periods of hope and
disappointment. Some couples discontinue IVF
because of the cumulative demands of treatment and
unsuccessful cycles (Olivius et al., 2014). Following
unsuccessful  treatment, infertile couples may
experience substantial emotional, informational, and
supportive needs (zagami et al., 2019), while failed IVF
can produce persistent emotional distress that may
influence subsequent treatment experiences and later
pregnancy (Holley et al.,, 2021). Women’s emotional
adjustment to I\VVF is therefore considered a dynamic
process that varies across treatment stages and

according to  previous outcomes,  personal
characteristics, and contextual factors (Verhaak et al.,
2007).

One psychological construct that is especially relevant
during pregnancy is maternal-fetal attachment,
referring to the emotional, cognitive, and behavioral
bond that develops between a pregnant woman and
her fetus. Maternal-fetal attachment contributes to the
psychological transition toward motherhood and may
influence maternal attention to fetal health and later
maternal behavior. Evidence indicates that prenatal
attachment is affected by multiple demographic,
psychological, interpersonal, and pregnancy-related
factors (Yarcheski et al, 2009). Maternal adult
attachment and the quality of the romantic
relationship may also contribute to the formation of
maternal-fetal attachment (Kornas-Biela & Walczak-
Koztowska, 2022). Moreover, prenatal attachment has
been associated with later maternal health behaviors,
including breastfeeding-related behaviors (Tafazzoli et
al., 2014). Importantly, maternal-fetal attachment is
potentially modifiable. Training in attachment
behaviors has been investigated as a strategy for
strengthening maternal-fetal attachment (Abasi &
Tafazzoli, 2009; Sharif et al., 2011), while increased
attention to fetal movements has also been examined
in relation to prenatal attachment (Abasi et al., 2010;
Saastad et al., 2019).

Maternal-fetal attachment may be particularly
complex after assisted conception. Women who
achieve pregnancy through IVF may place substantial
emotional value on the fetus because pregnancy often
follows prolonged infertility, repeated treatment, and
considerable emotional investment. At the same time,
previous treatment failures and fear of pregnancy loss
may intensify psychological vigilance. Longitudinal
research has therefore examined maternal-fetal
attachment together with anxiety among women who
conceived through assisted reproductive technologies
(Ranjbar et al., 2021). Differences in the precursors of
prenatal attachment and anxiety have also been
identified between naturally conceiving women and
those  becoming pregnant through  assisted
reproductive technologies (Pellerone et al., 2023).
Earlier work similarly emphasized the importance of
considering pregnancy anxiety alongside fetal
attachment following IVF conception (McMahon &
Ungerer, 2014).

Prenatal adjustment represents another important
component of maternal psychological functioning. It
includes acceptance of pregnancy, preparation for
motherhood, adaptation to bodily and emotional




changes, preparation for childbirth, and incorporation
of the maternal role into the woman’s developing
identity. The Prenatal Self-Evaluation Questionnaire
provides a multidimensional assessment of maternal
adjustment during pregnancy, and the psychometric
characteristics of its Persian version have supported
its application among Iranian pregnant women
(zamani & Seyedmousavi, 2022). Prenatal adjustment
may also be influenced by interpersonal and relational
processes, including dyadic adjustment and prenatal
attachment (Mazzeschi et al., 2015). Social support is
another potentially protective factor in maternal
adaptation during pregnancy (Hui Choi et al., 2012), and
supportive interventions have been increasingly
considered for reducing pregnancy-related
psychological distress (Moshki et al., 2025).

Pregnancy anxiety constitutes a third central
dimension of the psychological experience of
pregnancy. Unlike generalized anxiety, pregnancy
anxiety specifically concerns fetal health, childbirth,
maternal role changes, bodily changes, and possible
adverse outcomes. Its measurement in Iranian women
has received psychometric support (Karamoozian et al.,
2016), and pregnancy anxiety has been related to other
maternal health indicators such as sleep quality and
pregnancy-related medical conditions (Nasrabadi et al.,
2022). Women who conceive through IVF may be
particularly vulnerable to such anxiety because
successful conception does not necessarily eliminate
fears generated during infertility treatment.
Psychological interventions aimed at stress
management before IVF have consequently received
empirical attention (Heredia et al., 2020), including
cognitive-behavioral stress-management interventions
among infertile women (Delpasand et al., 2022). More
broadly, mindfulness-based programs have also
shown potential for reducing anxiety, depression, and
stress during pregnancy (Vazquez-Lara et al., 2025).
Given that heightened attachment and adjustment may
coexist with elevated anxiety after a highly valued
IVF pregnancy, simultaneous assessment of these
dimensions may provide a more comprehensive
understanding of maternal psychological functioning.
Accordingly, the present study aimed to compare
maternal-fetal ~ attachment,  prenatal  maternal
adjustment, and pregnancy anxiety between women
who conceived through IVF and women with natural
pregnancies.

Methodology

The study employed an applied, descriptive causal-
comparative (ex post facto) design. The statistical
population consisted of pregnant women attending the
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Thamar Infertility and Recurrent Miscarriage Clinic in
Shiraz, Iran, during June 2025. A total of 60 eligible
women were recruited through matched purposive
sampling and assigned to two independent groups: 30
women with pregnancies achieved through IVF and
30 women with natural pregnancies. To improve
internal validity and reduce the potential influence of
confounding variables, the groups were matched on
major background characteristics, including age,
educational level, socioeconomic status, duration of
marriage, pregnancy history, history of illness, and
duration of attempts to become pregnant.

Eligibility criteria included attendance at the specified
clinic, biological parentage of the fetus by the couple,
a wanted pregnancy, and preferably primigravida
status. Exclusion criteria included use of donated
gametes, unwanted pregnancy, psychiatric disorders,
major underlying physical conditions such as
diabetes, hypertension, or thyroid disorders,
withdrawal from participation, and incomplete
questionnaire data. Data were collected using the
Maternal-Fetal Attachment Scale, the Prenatal Self-
Evaluation Questionnaire, and the Pregnancy-Related
Anxiety  Questionnaire.  Internal  consistency
coefficients obtained in the present study were 0.86
for maternal-fetal attachment, 0.92 for prenatal self-
evaluation, and 0.81 for pregnancy anxiety.

After obtaining ethical approval and written informed
consent, participants completed the questionnaires in
a quiet clinical environment. Data were analyzed
using SPSS version 27. Descriptive statistics included
means, standard deviations, minimum and maximum
values, skewness, and kurtosis. Group comparability
was assessed using Chi-square and Fisher’s exact tests
as appropriate. Normality and homogeneity
assumptions were examined prior to inferential
analysis.  Multivariate  analysis of  variance
(MANOVA) was used to examine the overall group
effect across the three dependent variables, followed
by one-way analyses of variance (ANOVAs) for each
outcome. Statistical significance was set at 0.05.

Findings

The two groups did not differ significantly in age,
duration of marriage, educational level, duration of
attempts to become pregnant, pregnancy intention,
history of illness, place of residence, pregnancy
number, occupational status, or socioeconomic status,
indicating acceptable demographic comparability.

Descriptively, women in the natural pregnancy group
had a mean maternal-fetal attachment score of 90.56
(SD=4.59), whereas the I\VVF group had a mean score
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of 96.96 (SD=4.70). Mean pregnancy anxiety was
91.50 (SD=10.13) in the natural pregnancy group and
99.46 (SD=9.08) in the IVF group. Mean prenatal
adjustment was 237.96 (SD=17.71) among women
with natural pregnancies and 248.40 (SD=18.008)
among women with I\VVF pregnancies.

The distributions of all study variables met the
normality assumption, and Levene’s tests confirmed
homogeneity of variances for maternal-fetal
attachment, pregnancy anxiety, and prenatal
adjustment. Box’s M test was also nonsignificant,
supporting equality of variance-covariance matrices.

MANOVA demonstrated a statistically significant
overall difference between the two groups across the
combined dependent variables (Wilks’ A=0.57,
F(3,56)=13.92, p<0.001, partial n>=0.43). Subsequent
univariate analyses showed that maternal-fetal
attachment was significantly higher among women
with IVF pregnancies than among those with natural
pregnancies, F(1,58)=28.45, p<0.001, partial n?=0.33.
Prenatal adjustment was also significantly higher in
the IVF group, F(1,58)=5.12, p=0.027, partial
1?=0.08. Finally, pregnancy anxiety was significantly
higher among women who conceived through IVF,
F(1,58)=10.28, p=0.002, partial 1?>=0.15. Thus,
pregnancy type accounted for 33% of the variance in
maternal-fetal attachment, 8% of the variance in
prenatal adjustment, and 15% of the variance in
pregnancy anxiety.

Discussion and Conclusion

The findings indicate that women who conceive
through IVF experience a distinctive and
multidimensional psychological pattern. Compared
with  women with natural pregnancies, they
demonstrated stronger maternal-fetal attachment and
greater prenatal adjustment, while simultaneously
reporting higher pregnancy anxiety. These findings
suggest that psychological adaptation following IVF
should not be interpreted simply in terms of either
better or poorer mental health. Instead, positive
emotional investment in pregnancy may coexist with
heightened psychological vulnerability.

The higher maternal-fetal attachment observed among
women with IVF pregnancies may reflect the
exceptional emotional value attached to a pregnancy
achieved after infertility and intensive treatment.
Prolonged efforts to conceive, repeated medical
procedures, previous disappointments, and substantial
emotional investment may intensify attention to the
fetus and strengthen the perceived significance of the
maternal role. Similarly, greater prenatal adjustment
may arise because these women have often engaged in
considerable  preparation, information  seeking,
treatment planning, and conscious decision-making
before pregnancy. Successful conception may
therefore reinforce acceptance of pregnancy and
readiness for motherhood.

At the same time, elevated pregnancy anxiety in the
IVF group suggests that successful conception does
not necessarily remove the  psychological
consequences of infertility. Fear of pregnancy loss,
concerns about fetal health, memories of unsuccessful
treatment, and heightened monitoring of physical
symptoms may remain prominent even after
pregnancy is  established.  Importantly, the
simultaneous presence of stronger attachment and
greater anxiety suggests that intense emotional
investment may itself contribute to heightened
concern regarding the continuation and outcome of
pregnancy.

Overall, IVF pregnancy appears to involve a dual
psychological experience characterized by increased
emotional bonding and adaptation alongside elevated
anxiety. Prenatal care for women who conceive
through IVF should therefore extend beyond medical
surveillance and include systematic psychological
assessment. Interventions should aim to preserve
adaptive maternal-fetal attachment and prenatal
adjustment while identifying and managing excessive
anxiety. Integrating psychological counseling, stress-
management strategies, partner involvement, and
individualized emotional support into assisted-
reproduction and prenatal services may contribute to
more comprehensive care and improved maternal
well-being.
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