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Accepted: 20 Sep 2017 Background: Understanding the physiological and psycho-social effects of pregnancy through

Assisted Reproductive Technologies (ARTs) will enable health care providers to identify and
treat any adverse outcomes, and provide support to women seeking fertility treatments. The aim
of this paper was to review studies describing prenatal care in pregnancy through ARTs.

Methods: A systematic search of the electronic databases including Medline/Pubmed, ISI Web
of science and EMbase, persian databases and Google Scholar search engine was performed with
keywords ‘assisted reproductive technology’, ‘in vitro fertilization’, ‘prenatal care’, ‘midwifery’
and ‘pregnancy’. Qualitative, quantitative and review studies in English and Persian languages,
published between 19902017 were selected, and 51 papers related to prenatal care in assisted
pregnancies (In Vitro Fertilization (IVF) and Intra Cytoplasmic Injection (ISCI)) that met the
inclusion criteria were reviewed.

Results: The important issues regarding the prenatal care for women who conceive through
ARTs include gaining the mother’s trust, involving the spouse in prenatal care, taking an accurate
history, considering the underlying cause of infertility and the history of treatment, understanding
theadverse consequences of ARTs on the health of the mother and fetus, helping the mother
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In Vitro Fertilization, Conclusion: Midwives managing the assisted pregnancies should be well aware of the

Prenatal care unavoidable effects of ARTs on pregnancy to provide appropriate prenatal care.

1. Background Although many people with infertility have reconciled

to their situation, new reproductive technologies have
nfertility is a medical condition affect- made it possible for many married couples to conceive
ing people worldwide with significant (Macaluso et al. 2010; Cousineau and Domar 2007).
psychological and social consequences. The success rate of these treatments is improving and
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has reached to almost 40% for women under 35 years of
age (Grainger, Frazier & Rowland 2006).

The new Assisted Reproductive Techniques (ARTS)
involve the handling of the oocyte, sperm or both, fol-
lowed by In-Vitro Fertilization (IVF) with or without In-
tra Cytoplasmic Sperm Injection (ICSI). Standard IVF
techniques involve extracorporeal fertilization, embryo
culture for two to five days and the transfer of embryos
to the uterus. ICSI, or the microscopic injection of sperm
into the oocyte cytoplasm, facilitates the process of fer-
tilization (Zegers Hochschild et al. 2009). Sometimes
these new techniques are the only way of conceiving
for couples, but are accompanied by the physical and
psychological pressures including hormonal manipula-
tion, regular intake of oral and injectable drugs, the inva-
sive procedures of surgical oocyte retrieval and embryo
transfer, and the social stigma of infertility (Toscano and
Montgomery 2009; Lukse and Vacc 1999).

Infertility treatments affect the physical and psycho-
social health of the couples seeking treatment, and a
successful pregnancy through these treatments does not
necessarily mean the end of infertility (Wang & lee 2004;
Behboodi Moghadam et al. 2012). In fact, pregnancies
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through IVF are generally more stressful for the couples
(Greil, Slauso Blevins & McQuillan 2010). Since infer-
tility is on the rise and assisted pregnancy is increasingly
becoming a standard option for couples pursuing their
parental role, the physiological and psycho-social im-
pact of ARTs is a critical issue for prenatal care providers
in order to identify and treat complications and provide
further support (Barnes et al. 2012; Ranjbar et al. 2015b;
Ranjbar et al. 2015c). A significant proportion of women
who become pregnant through ARTs are referred to mid-
wives as the principal healthcare providers. The existing
national policies for pregnant women have not specifi-
cally addressed this group of women, but based on pro-
fessional medical standards, all women should receive
midwifery services tailored to their individual needs
(Younger, Hollins Martin & Choucri, 2015). The aim of
this paper is to review the studies related to the prenatal
care in pregnancies through ARTs.

2. Materials and Methods

All quantitative (descriptive, observational, interven-
tional) studies, reviews and qualitative studies pertain-
ing to complications related to assisted pregnancies
published between 1990 and July 2017 were reviewed.

Articles obtained from the search of other sources (30)

Articles obtained from the search of data bases (751)

Articles obtained after deletion of repetitive cases (681)

Articles which their titles and abstracts were reviewed

Articles which their full texts were studied (112)

Articles which were entered in the study (51)

Figure 1. Diagram representing the search for the articles
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A systematic search of the electronic databases includ-
ing including MEDLINE/PUBMED, EMbase, ISI Web
of Science, and the Persian databases such ad SID and
Google Scholar search engine, were performed through
the digital library network of Iran University of Medical
Sciences. The databases were searched for research pa-
pers using the following keywords and phrases: ‘Assist-
ed Reproductive Technology’, ‘In Vitro Fertilization’,
Prenatal Care, Midwife, and Pregnancy.

The inclusion criteria for the papers were: a. English or
Persian language; b. presence of any of the above key-
words in the title, abstract, or the keywords; and c. study
subjects including infertile women who had become preg-
nant through ARTs such as IVF and ICSI. Those studies
that investigated the infertility treatment, unsuccessful
attempts, post-natal period, parenthood, growth and de-
velopment of the children resulting from ARTs, and preg-
nancy through alternative treatments (embryo donation
and gamete donation) were excluded from the review.

Simultaneously, the search, assessment and initial se-
lection of articles were performed and the results of each
database were saved separately, and after deleting the re-
petitive papers, the titles of the remaining articles were
reviewed and the ones irrelevant to our cases were ex-
cluded. The articles with titles and/or abstracts fitting the
inclusion criteria were first reviewed separately by two re-
searchers, and eventually the full-texts were reviewed so
that a proper judgment could be made on their relevance.
In addition, a second round of selection was performed by
manually searching the reference lists of the articles se-
lected in the database search. Eventually, 51 articles were
selected that met our inclusion criteria (Figure 1).

3. Results

Prenatal care is important in preserving the few preg-
nancies that are achieved through ARTs. A midwife
should have a good understanding of infertility and
ARTs to provide safe and effective care. As with other
pregnancies, taking precise history on the first prenatal
visit has been highly emphasized. Information about the
underlying causes of infertility and the history of infer-
tility treatment, related medical conditions and ARTs
methods should be carefully recorded. Midwives and
other healthcare providers should encourage the couples
to take part in pre-childbirth classes, communicate with
them regarding their experiences, and advise them on
parenthood. Since infertility treatments affect the rela-
tionship of the couples, the midwives should also in-
volve the husbands during prenatal care (Warmelink et
al. 2016; French, Sharp & Turner 2015).
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Normally, the prenatal care for women who become
pregnant through ARTs begins earlier and is more fre-
quent (Gissler, Silverio & Hemminki 1995). The tests for
assisted pregnancies usually take place earlier than natu-
ral pregnancies due to the highly controlled nature of the
fertility treatments. After pregnancy is confirmed, an ear-
ly ultrasound is conducted between weeks 6-8 to make
sure the intrauterine pregnancy, and to record the result
of the in-vitro fertilization cycle. Clinical pregnancy is
defined as the presence of the fetal heartbeat in ultraso-
nography scan. The expectant parents are then referred
to a midwifery service. If the latter is separate from the
team that conducted the infertility treatment, building
trust with patients and attention to their infertility history
is important, since it is a highly stressful period for the
expectant mother (Boivin and Kentenich, 2002). Women
who become pregnant through ARTs are acutely aware
of the risks and may find it difficult to express their fears
and uncertainties to the midwives. The relationship be-
tween the midwife and the mother is based on mutual
respect and trust and can be achieved through the conti-
nuity of care (Younger et al. 2015).

Studies on the effects of ARTs on fetus and mother
have yielded contradictory results. The complications
associated with assisted pregnancies may be due to the
fertilization techniques, underlying infertility, multiple
pregnancies or the mother’s age. The risk of adverse
prenatal consequences in assisted pregnancies tends to
be higher compared to natural pregnancies. In addition,
the risks of midwifery complications, and prenatal mor-
tality are in general high in previously infertile women
who become pregnant (Geisler et al. 2014; Boulet et al.
2008; Reubinoff et al., 1997; Schieve et al. 2007; Sun et
al. 2009) and is higher in assisted compared to natural
pregnancies. These complications include prenatal mor-
tality, preeclampsia, preterm delivery, low birth weight,
and ectopic pregnancy which is more common after in-
vitro fertilization. Although they could be related to the
women’s previous medical histories e.g. tubular prob-
lems, a regular examination should be conducted during
pregnancy (El-Chaar et al. 2009; Mounce, 2009; Allen
et al. 2006; Grainger, Frazier & Rowland 2006; Martin
et al. 2016; Chen et al. 2009; Amini et al. 2017). A ret-
rospective cohort study in Iran reported twice as many
preterm childbirths in pregnancies resulting from ARTs
compared to natural childbirths (Maroufizadeh, Omani
Samani & Amini 2016). Placenta previa, placental ab-
ruption, gestational diabetes, high blood pressure, pre-
term rupture of embryonic membranes, pre-term labor,
and cesarean sections are among the risks that increase
in multiple pregnancies. It should be noted that although
these pregnancies are high risk but may result in natural
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vaginal delivery. The underlying cause of infertility has
a greater impact than the ARTs. For example, Polycystic
Ovarian Syndrome (PCOS) is a common cause of infer-
tility and is related to insulin resistance and gestational
diabetes (Al-Turki, 2010; Go¢men et al. 2015; Mounce
2009). Therefore, an initial screening for diabetes is
recommended in case of a previous history of PCOS
(O’Flynn 2014).

The risk of multiple pregnancies increases after using
drugs such as gonadotropins. Couples seeking infertility
treatments should be informed about this risk, in addi-
tion to the complications of multiple pregnancies such
as increase in prenatal mortality, preterm delivery, low
birth weight, gestational hypertension, placenta previa,
placental abruption, and the likelihood of fetal reduc-
tion. Most obstetric and neonatal issues after using the
ARTs are due to multiple pregnancies. Although mul-
tiple pregnancies resulting from ARTs does not require
additional pre-natal care compared to natural multiple
pregnancy, the risk of maternal-fetal morbidity and
mortality related to twin pregnancy after ARTSs increases
more in women who have a history of hypertension and
diabetes. The risk of such pregnancies can be minimized
by single embryo transfer in the treatment cycle. Since
infertility treatments have increased the chances of
conception in older women and in those with prior un-
derlying disease, the transfer of more than one embryo
is not advisable. If the option of reducing one or more
fetuses is considered during a multiple pregnancy, the
couple should receive psychological counseling. After
reducing the number of fetuses, the issues related to the
growth of the remaining fetus should be carefully evalu-
ated (Allen et al. 2006; Jauniaux, Ben Ami & Maymon
2013; Kanat-Pektas et al. 2008).

Since a significant proportion of women seeking in-
fertility treatments are of advanced age, with almost 50
percent of treatment cycles conducted in women older
than 35, they should be informed about the specific risks
associated with advanced maternal age on pregnancy.
Providing prenatal care to pregnant women older than
40 years of age is particularly important (Younger et al.
2015) since the risks of placenta previa, prolonged labor,
high blood pressure, hemorrhage, and cesarean child-
birth increase significantly with maternal age. The rate
of spontaneous abortion in pregnancies resulting from
ARTs is also higher as compared to natural pregnancies,
and this is also strongly related to maternal age. There-
fore, in pregnancies resulting from ARTSs, prenatal ultra-
sound screening and aneuploidy tests are recommended
depending on the maternal age and the number of fetuses
(Mounce 2009).
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Most pregnancies resulting from ARTs are without
complications and the newborns are healthy. However,
the risk of abnormalities in children born through such
treatments may be more than that in the children born
naturally (2005). More studies are needed to correlate
the risk of congenital abnormalities and ARTs, and to
investigate the underlying etiology for this higher risk
(Allen et al. 2006). The parents should be informed
that although the overall risk of long-term anomalies
in children born through ARTs is low (O’Flynn 2014),
the possibility of having a child with genetic or congeni-
tal problems should not be ignored, and they should be
prepared to face that possibility. In addition to compar-
ing their $tress and anxiety to parents who had children
spontaneously, the similarities and the differences of var-
ious infertility conditions should be explained to parents
seeking treatment (Boivin and Kentenich 2002). Clini-
cal / genetic counseling and chorionic villus sampling
or amniocentesis are recommended in case the [IVF/ICSI
treatments because of male infertility (azoospermia or
severe oligospermia) (Allen et al. 2006).

4. Adjusting to Pregnancy and the Emotional
Relationship of the Mother with the Fetus

Pregnancy is a developmental event wherein women
prepare themselves for their new maternal roles and
incorporate the maternal role into their personalities.
The support of their spouse, family and friends greatly
helps women tolerate the changes and discomforts of
pregnancy. In the first trimester, women usually concen-
trate on their body and protecting their growing fetus.
However, as the second trimester progresses, the fetus
and its movements become more palpable and it be-
comes a separate entity whose needs are prioritized by
the mother. Therefore, pregnancy brings about changes
in a woman’s lifestyle as she devotes herself to the un-
born child (Rubin 1975). The attachment toward the fe-
tus is similar for all mothers regardless of whether the
pregnancy is natural or assisted (Hjelmstedt, Widstrom
& Collins 2006). However, if a woman had problems
with infertility prior to becoming pregnant, she might
have a different experience during pregnancy, depend-
ing on the socio-cultural environment and the type of in-
fertility treatment. After successful conception through
ARTs, the prenatal care givers should actively assist
the women to adapt themselves to their new condition.
The expectant couple should consider the pregnancy as
natural and focus on establishing a relationship with the
fetus to prepare for their new roles as parents. The ex-
pectant mothers should also be encouraged to realisti-
cally evaluate their needs as well as the impending joys




Client-Centered Nursing Care

of motherhood, and express any doubts and uncertain-
ties (Boivin and Kentenich 2002; Fisher et al. 2008). For
women who become pregnant through ARTs, the first
pregnancy is an important period of establishing the re-
lationship between the mother and the fetus. The attach-
ment starts in the early stages of pregnancy, around the
ninth week, and increases as the pregnancy progresses. If
this attachment is not established as expected, it might be
helpful to keep the mother updated on the fetal develop-
ment through ultrasonography. Prenatal education in the
early stages of pregnancy provides more information to
the mothers on the development of the fetus, and makes
it possible for them to visualize their unborn child. So-
cial support and community culture and its attitude to
childbearing are also important factors that determine
the attachment between the mother and the fetus. Pre-
natal visits should also include a culture-based question
about the attachment to the fetus, and help them estab-
lish a relationship with the unborn child. Support groups
for women who have become pregnant through artificial
insemination can help reduce the stress levels accompa-
nying these treatments, and improve maternal identity
(Kuo et al. 2013). There are contradictory reports regard-
ing maternal-fetal attachment being higher in women
who have become pregnant through ARTs compared to
natural pregnancy (Chen et al. 2004). Furthermore, the
level of maternal education and participation in prenatal
trainings also affect attachment. At present, little regard
is given to a woman’s knowledge of her changing body
or her baby growing inside, and her natural concerns
are therefore overestimated. Although a mother’s natu-
ral instincts help her care for herself and her child, these
concerns should not paralyze her life (Lothian 2008). Fi-
nally, the attention to the fathers who are less attached to
the fetus, and are anxious and irritable is also important
(Hjelmstedt and Collins 2008).

5. Anxiety and Stress During Pregnancy

The long-term effects of ARTs on the psychological
health of the children are largely unknown and require
further studies (McManus and McClure 2002). Infertile
couples often endure many hardships in order to have
children, and the pregnancy represents a major invest-
ment for them —in terms of time, emotions and money
(Boivin and Kentenich 2002). This experience makes
some people stronger and others vulnerable. Hence,
couples conceived through ARTs are different in some
aspects of their personality and emotional responses to
the pregnancy and therefore have different needs com-
pared to those who conceive spontaneously (Redshaw,
Hockley & Davidson 2006; Hjelmstedt et al. 2003). Pre-
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viously infertile women are known to remain emotion-
ally vulnerable even after becoming pregnant through
ARTs. The specific stressors of these treatments are be-
yond the positive pregnancy test and will continue until
childbirth (Toscano and Montgomery, 2009). Infertility
treatment is a very difficult emotionally and physically
process since after every failure, and even after a suc-
cessful conception, the feeling that they would never
become parents tends to return to the couples (Redshaw
et al. 2006). This leads to feelings of anxiety and decline
in self-confidence, especially in the early stages of preg-
nancy (Hammarberg, Fisher & Wynter 2008).

The high level of anxiety in previously infertile women
during pregnancy is rooted in the long and difficult path
from infertility diagnosis to the conception and includes
various dimensions. The first confirmation tests on preg-
nancy, the risks of ectopic pregnancy, congenital abnor-
malities and invasive diagnostic procedures all contrib-
ute to higher anxiety. The stress levels increase further
in women with history of previous fetal loss. Pregnancy
also brings issues like concern over the welfare and
health of the unborn child, the fear of being separated
from the newborn after birth, the quality of parent-child
relationship and the child rearing. After passing through
this stage and eventually accepting the role of parent-
hood, many couples are faced with psychosocial prob-
lems. All of the above can have a negative effect on the
psychological health of the women prior to childbirth
and may even lead to prenatal morbidity (Boivin and
Kentenich 2002; Younger et al. 2015).

In married couples undergoing infertility treatments,
pregnancy and childbirth are not considered a continu-
ous process and often seen as an unconnected chain of
events, which need to be overcome before they can ea-
gerly anticipate childbirth. If the care giver cannot fully
comprehend the uncertainties and the difficulties that
these couples have experienced during their infertility
treatments, the mother’s anxiety may intensify.

Practical experiences indicates that most expectant
mothers either show denial or excessive concern. Denial
occurs in women who due to the likelihood or fear of ad-
verse outcomes such as fetal loss are not able to establish
an appropriate relationship with their fetus. The women
who are excessively concerned about natural physical
changes that occur during pregnancy often feel guilty or
embarrassed. Reduction in the level of stress and anxiety
helps expectant mothers confront these negative feelings
and regain their self-confidence and control over their
pregnancy (Boivin and Kentenich 2002). On some oc-
casions, the physical changes in the early stages of preg-
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nancy in these women, on the contrary, are worrisome
rather than confirming pregnancy. Of course, this stage
is gradually terminated as soon as the mother feels fetal
movement (Smorti and Smorti 2012).

Although successful conception after infertility treat-
ment initially provides relief from anxiety, the long-term
psychological effects continue in these women. Along
with joy, feelings of fear and disappointment continue till
the end of pregnancy and leads to reluctance on the part
of the expectant mother towards buying supplies for the
child or informing others about the pregnancy (Toscano
and Montgomery 2009). Parents face a range of feel-
ings such as despair, hope, and uncertainty which do not
disappear even after successful treatment. Feelings and
emotions are important factors that affect the success of
infertility treatments, pregnancy and childbirth (Warme-
link et al. 2016). Pregnancy is one of the hardest parts of
realizing the dream of motherhood, and therefore does
not mean the end of infertility problems. While finally
getting pregnant leads to the peace of mind and increases
the feeling of strength and security in the women, these
feelings are often transitory, and uncertainty and stress
can lead to an overall negative experience of pregnancy
(Ranjbar et al. 2015a).

A study by Dornelles et al (2014) on expectant moth-
ers in Brazil showed that the women worried about
fetal loss even at the third trimester. These fears exist
even in natural pregnancies at the first trimester, but
gradually dissolve by the third trimester. Past expe-
rience with unsuccessful treatments, challenges and
feelings of inadequacy may cause fear and would neg-
atively impact the experience of pregnancy. Taken to-
gether, pregnancies resulting from ARTs have unique
issues, and it is essential to communicate with the ex-
pectant mothers to ensure their psychological health
and ease their pregnancy. These researchers concluded
that merging the psycho-therapeutic support groups
with infertility clinic would provide an opportunity to
the couples to express their feelings, and share their
concerns and expectations. Furthermore, these support
groups should encourage the expectant parents to think
beyond childbirth and focus on the infancy period of
their child and their own parental roles.

Psychological screening should be performed for all
high-risk pregnant women, and counseling services
should be provided to anxious pregnant women. There-
fore, midwives and gynecologists should have sufficient
training and education to identify and manage anxiety
and depression among pregnant women (Gourounti,
2015). Only when the midwife is sufficiently aware of
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the psychological aspects of infertility can she tactfully
provide this information to the couples, and at the same
time enable them to discuss their concerns and fears. In
case the duration of standard visits cannot be extended,
it may be necessary to make provision for extra visits. If
the midwife is prepared to provide these services to the
expectant parents, the counseling sessions can be con-
ducted by herself, otherwise, they should be referred to a
psychologist (Younger et al. 2015).

6. Social Issues

The inner desire of most infertile women for giving
birth to the child has been forgotten and sometimes their
social concern is much more than personal concerns.
Most of them have been able to cope with infertility and
accept it, but they were worried about the negative reac-
tions of their spouses, families, and the society (Ranjbar
et al. 2015a). In fact, the social stigma associated with
infertility cannot be easily removed even after getting
pregnant (Younger et al. 2015). Therefore, the issue
of stigma should also be discussed during counseling
women who have become pregnant through ARTs. The
expectant mothers should also be encouraged to actively
seek support from their spouses and health care provid-
ers. Public awareness campaigns on the issue of infertili-
ty by the relevant organizations can help diminish the as-
sociated stigma and educate people about infertility and
its modern treatment methods (Hjelmstedt et al. 2003).

Although in most cases, IVF has been accepted by
friends, family and the community, women are still
reluctant to disclose IVF as their infertility treatment
(Hammarberg et al. 2001). Therefore, preserving the
confidentiality of the couples seeking treatment is of
utmost importance, and many of them may ask that
their information not be recorded. If there are no spe-
cial concerns about the patients’ health, their request
should be obliged, and their privacy and confidentiality
should be respected (Younger et al. 2015). Considering
that making the decision on informing the pregnancy
to others is an important and private issue, providing
counseling on this matter should be taken into account
(Ranjbar et al. 2015a).

7. Discussion

The objective of this study was to review the existing
literature regarding prenatal care in pregnancies through
ARTs. Important issues in pregnancies through ARTs
can be summarized as follows: the absence of prenatal
care, maternal and fetal safety and health, psychologi-
cal issues such as stress and anxiety, fetal-maternal at-
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tachment, and social issues such as the stigma associated
with assisted pregnancy. The needs of the women who
have become pregnant through ARTs are different than
those who conceive naturally. Therefore, the health care
providers should be familiar with the prenatal services
that are recommended for assisted pregnancies to pro-
vide better care and support for these women. Warmel-
ink et al reported that even when women who conceive
through ARTs pretend that their pregnancy is a natural
one, they have special needs (Warmelink et al. 2015),
including frequent midwifery care, greater psychologi-
cal support, knowledge about the infertility treatment,
and more ultrasound scans (Warmelink et al. 2016).
Couples who seek infertility treatments may even need
more emotional support, and therefore should be given
additional opportunities to discuss their feelings towards
pregnancy, and future life as parents (Barnes et al. 2012;
Hjelmstedt et al. 2003).

The duration between discharge from the infertility
clinic after conception and entry into prenatal clinic is
often without support from the health care provider that
causes a great deal of fear of fetal loss. Therefore, an
early counseling session should be arranged for the ex-
pectant couples immediately after their discharge from
the infertility clinic (French et al. 2015). Since the safety
and the health of the fetus is one of the primary con-
cerns of the mother, they should be informed about the
available techniques to monitor the health of their fetus
(Lin, Tsai, & Lai 2013). Although the risk of birth de-
fects is low, the exact evaluation of the neonate should
be performed, and after consultation should be referred
to specialized services if needed.

More support and attention to anxiety during pregnan-
cy will help the mothers to demonstrate their negative
feelings, and get ready for childbirth and their parental
roles (French et al. 2015). One study by Darwiche et
al showed that women who become pregnant through
IVF/ICSI have more anxiety than women who conceive
naturally. However, no significant differences were seen
between the two groups with regard to the health of the
fetus. These results show that the emotional health of
women should be examined after assisted fertilization
(usually when the counseling sessions ends), and during
the first trimester. Furthermore, the counseling sessions
should continue until the first trimester and even later,
and should not end when pregnancy is achieved (Dar-
wiche et al. 2014).

In a prospective controlled study entitled the impact
of successful assisted reproduction treatment on female
and male mental health during transition to parenthood,
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Repokari et al revealed that the mental health in preg-
nant women, regardless of whether the pregnancy is
assisted or natural, should be studied as a dynamically
changing situation. Therefore, to determine the extent to
which couples using ARTs are vulnerable toward socio-
psychological stresses, it is important to understand how
differently men and women experience the biological,
social and psychological issues of infertility. Successful
conception through ARTs is not always a good predictor
of mental health of the married couple, and they may
even be significantly resistant toward such problems
(Repokari et al. 2005). In a systematic review, Gourounti
et al showed that women who conceive through IVF
have more pregnancy-related anxiety, lower quality of
life, either the same or less depressive symptomatology,
the same level of self-esteem, more positive attitudes to-
ward pregnancy demands and higher levels of maternal-
fetal attachment as compared to women who conceive
naturally, irrespective of the trimester (Gourounti 2015).

There is also a significant relationship between the du-
ration of infertility and the number of failed treatments
with the level of anxiety (Hashemieh et al. 2013). Con-
versely, the findings of Kashdaei and Kaitz on the an-
tenatal moods among women who conceived by IVF,
showed a more positive mood towards pregnancy and
impending childbirth due to their history of infertility
and experience of its various treatment methods (Harf-
Kashdaei and Kaitz 2007). In addition to the difficult
experience of infertility, anxiety regarding the conse-
quences of pregnancy may make it difficult for women
who have become pregnant through ARTs to achieve
maternal identity. It is essential to evaluate the emotional
relationship of mother with the fetus, and help her accept
the fetus as a separate entity.

Although reluctance towards accepting maternal iden-
tity, and delay in the psychological and actual prepared-
ness for impending childbirth has been reported, a clear
difference has not been observed between fertile and in-
fertile women in putting on the pregnancy overalls, pre-
paring infant supplies or participating in childbirth class-
es. Nevertheless, some studies have reported differences
in these behaviors, in addition to providing information
on pregnancy to others and preparing for childbirth (Mc-
Mahon 1999). The change in the identity of a woman
from infertile to fertile, and establishing the relation-
ship with the fetus is a slow process. As the pregnancy
progresses, especially after the movements of the fetus
become palpable, the mother-child relationship becomes
stronger. However, the expectant mothers believed that
there was no way to make sure the baby was healthy un-
til the birth of the baby. Family counselors and psycho-
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therapists can help women who become pregnant after a
period of infertility to face the cognitive, emotional and
behavioral changes, and also control the anxiety related
to the congenital abnormalities and other psycho-social
stresses (Wang, 2004; Lin et al. 2013).

To help the women who have become pregnant
through ARTs, midwives, nurses and other prenatal
care givers should be sufficiently trained and edu-
cated (Smorti and Smorti, 2012). Although midwifery
care alone is sufficient for many women with assisted
pregnancies, and they are given care the same way as
other low-risk pregnant women, it is necessary that the
midwives are informed about potential complications.
Frequent fetal heart monitoring and ultrasound scans,
and emotional and psycho-social support even post
childbirth should be considered. As the principal care
givers for pregnant women, midwives should be aware
of the potential risks for mother and the child, and pro-
vide them with proper and supportive care to achieve
safe and satisfactory childbirth experience (Warmelink
et al. 2015; Kennedy 1998).

However, in-training midwives do not have the suffi-
cient knowledge of the special needs of women with as-
sisted pregnancies, both during childbirth and maternity.
To meet the growing needs of midwifery and reproduc-
tive health departments, the curricula of these groups
should also include all issues related to the reproductive
health sector, including the new assisted reproductive
technologies. One limitation of the present study is that
it did not review studies on prenatal and postnatal care
in women with multiple pregnancies, and those who be-
come pregnant by gamete donation or surrogacy. There-
fore, further research is needed in this regard.

8. Conclusion

The important issues regarding the prenatal care in
women conceiving through ARTs are gaining their trust
and resolving their uncertainties and concerns, involving
the spouses in prenatal care , taking an accurate history,
examining the underlying cause of infertility and the
history of treatment, being aware of the potential com-
plications of the ARTs on the health of mother and the
fetus, counseling the women with regards to announce
her pregnancy to family and friends and accepting their
new maternal identity, helping them develop an at-
tachment to the fetus and address paradoxical feelings,
managing psychosocial issues related to the ARTs, and
preserving the confidentiality of the couples. To provide
suitable prenatal care, midwives should have sufficient
knowledge about ARTs and its potential consequences.

Client-Centered Nursing Care

Therefore, defining new roles of midwives in providing
care to women who conceive through ARTs is of utmost
importance.
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