
126 	 © 2020 Journal of Nursing and Midwifery Sciences | Published by Wolters Kluwer - Medknow

Effect of maternal–fetal/Neonatal attachment interventions 
on perinatal anxiety and depression: A narrative review

Parastou Mahmoudi1, Forouzan Elyasi2, Ali Nadi3, Marjan Ahmad Shirvani4

1Department of Midwifery, Student Research Committee, Mazandaran University of Medical Sciences, 2Department of Psychiatry,  
Faculty of Medicine, Psychiatry and Behavioral Sciences Research Center, Addiction Institute, Mazandaran University of Medical Sciences,  

3Health Sciences Research Center, Mazandaran University of Medical Sciences, 4Department of Midwifery,  
Sexual and Reproductive Health Research Center, Mazandaran University of Medical Sciences, Sari, Iran

ORCID:  
Parastou Mahmoudi: https://orcid.org/0000-0002-8936-3849; Marjan Ahmad Shirvani: https://orcid.org/000-0002-1557-4563

Review Article

INTRODUCTION

Although one of  the most appealing stages of  a woman’s 
life resulting in her development is motherhood process, 

in this period the changes in mother’s body and mind may 
make her obsessed with some stress and worries. If  these 
mental changes get abnormal, some mental pressures will 

Pregnancy and postpartum period may be accompanied with maternal anxiety and depression, each of which 
causes unfavorable outcomes in the mother and the infant. The maternal–fetal/neonatal interaction called 
attachment may influence these mental states. The present research has been performed with the goal to review 
the effect of maternal–fetal/neonatal attachment on perinatal anxiety and depression. This narrative review 
study has been done on the interventional studies in Persian and English published in 2006–2018 through 
searching the databases such as Google Scholar, Science Direct, Magiran, PubMed, Scientific Information 
Database, and Scopus and the keywords, such as anxiety, depression, and maternal–fetal/neonatal attachment. 
At the end, 14 articles have been included in the study. The findings have been organized into two categories: 
maternal–fetal attachment (10 papers) including three categories such as (1) paying attention to the fetus 
made up of two subcategories as relationship with the fetus and mental imagery, (2) awareness raising, and (3) 
relaxation techniques covering three subcategories as relaxation, exercise, and music and maternal–neonatal 
attachment (4 papers) including two categories such as (1) physical touch with infant and (2) pregnancy period 
training. Maternal–fetal/neonatal attachment increase using various interventions can reduce pregnancy‑ and 
postpartum‑induced anxiety and depression. Although regarding the mutual attachment and physiological 
health relationship, it is not possible to state which of these two variables get improved initially by the 
interventions and finally the expected result, i.e., the above factors’ improvement is achieved. Thus, training 
attachment enhancement techniques to pregnant women’s care providers are recommended.
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pop up in the long term and will produce a very stressful 
period.[1] The WHO (2008) estimated that over 80% of  
the women with low‑risk gestation have experienced some 
degrees of  anxiety in their pregnancy. Of  3–5 pregnant 
women in developing countries, one undergoes anxiety 
problems. This is 1 of  10 pregnant women in developed 
countries.[2] In various parts of  Iran, the prevalence of  
anxiety among pregnant women has been reported as 
ranging from 26.6% to 43%.[3] Anxiety causes increased 
muscle contraction and decreased oxygen to the brain 
and muscle. As a result, the mother feels more fatigue, 
sensitivity, and stress to pain and cannot adapt herself  to 
pain.[4] The individual’s performance and communication 
with others are negatively affected by anxiety. Furthermore, 
it leads to somatic and mental disorders,[5] delayed maturing 
of  fetal heart rate and movement,[6] negative outcomes 
during birth and infancy,[7] and inappropriate responses 
of  the mother to the fetus.[8] The depression symptoms’ 
prevalence in pregnant women is around 25%–35%.[9] In 
Iran, pregnancy‑induced depression outbreak has been 
reported as 30.6%.[10] Pregnancy‑induced depression causes 
the mother to underperform in emotional communication 
with the newborn, resort to smoking, alcohol, and drug 
abuse, and also commit suicide, fetal distress, birth 
underweight, premature neonate, neonatal behavior change, 
and postpartum depression.[11] Postpartum depression 
causes the mother not to do her motherhood care properly, 
and there is a suicide risk of  5% and infanticide of  4%. 
The induced long‑term effects are marriage conflicts, 
permanent depression, and impaired mother–infant 
communication.[12]

Since there are some limitations regarding drug prescriptions 
during gestation and lactation, nonpharmacological 
methods are on the focus to prevent and improve the 
perinatal period‑induced anxiety and depression. One 
of  these interventions is to train mother–fetus/infant 
attachment increase skills.[13] Attachment is a sustained 
mother–infant intimacy‑based relationship which results 
in satisfaction and relief  and facilitates the maternal–
fetal/infant interaction.[14] This emotional relationship is 
strengthened after delivery.[15] Maternal attachment starts 
from the 10th week of  gestation and rapidly promotes in 
the 16th week.[16] When the mother considers her health 
interrelated with the fetus, her interaction with the fetus 
will get boosted.[17] Mother–fetus interaction can cause 
lower maternal anxiety[18] and results in raised maternal 
sensitivity to the infant and effective and sufficient care.[7]

There is a wide variety of  methods to enhance the maternal–
fetal/neonatal attachment. Often, the review studies have 
addressed the methods to create maternal–fetal/neonatal 

attachment, while they have not dealt with related anxiety and 
depression. Besides, the Iranian studies on the subject have 
not been included in the research.[8,19,20] Regarding the adverse 
consequences of  maternal anxiety and depression during 
pregnancy and postpartum period, finding safe, low‑cost, 
and convenience technique to improve mothers’ mental 
health is important. Although practitioners usually believe 
that mental health has a negative effect on mother–fetal/
infant attachment, reviewing some clinical studies shows that 
attachment may have a positive effect on mother psychological 
condition. Hence, the current study has been performed to 
investigate the effect of  maternal–fetal/infant attachment 
interventions on perinatal period anxiety and depression.

MATERIALS AND METHODS

This narrative review study has been conducted on the 
research cases focused on the interventions related to 
maternal–fetal/neonatal attachment and its effect on 
anxiety and depression in the mothers during pregnancy 
and postpartum period.

RESEARCH QUESTIONS

We have reviewed the published articles in order to answer 
the following questions:
1. Do maternal–fetal attachment interventions affect the

mother’s anxiety and depression in pregnancy?
2. Do maternal–fetal attachment interventions affect the

mother’s anxiety and depression in postpartum period?

SEARCH STRATEGY

The search has been done based on the study questions. 
The researchers have done the initial search in the electronic 
databases including Google Scholar, Science Direct, Magiran, 
PubMed, Scientific Information Database, and Scopus and 
with the keywords including anxiety, depression, maternal–
fetal relationship, and maternal–neonatal attachment.

The interventional studies (clinical trial, field and semi-
experimental studies) in Persian and English during 2006-
2018, that used the effective techniques on maternal-fetal/
neonatal attachment and reported perinatal induced anxiety 
and depression were included in the study.

EXCLUSION CRITERIA

The noninterventional studies (descriptive, case–control, 
and cohort) not dealing with the research questions and 
merely analyzing the maternal attachment or mental 
problems were excluded from the study.



Mahmoudi, et al.: Maternal–fetal/neonatal attachment interventions

128 	 Journal of Nursing and Midwifery Sciences | Volume 7 | Issue 2 | April-June 2020

Maternal–fetal attachment and its effect on 
pregnancy‑induced anxiety and depression
The findings’ summary related to the pregestation 
intervention effect has been depicted in Table 2. These 
findings have been divided into three categories as it 
follows:

Paying attention to the fetus
Relationship with the fetus
It is done through speaking, touching the abdomen, paying 
attention to the movements and counting it, calling the 
fetus with a nickname, guessing the position of  its organs, 
focusing on the fetus and recognizing it as an independent 
entity, and performing ultrasound in pregnancy. In 
reviewing the literature, four articles examined the above 
behaviors:

In a study, training how to touch the abdomen, 
recognizing the fetus, counting the movements and 
recording them, speaking with it, calling the fetus with a 
nickname, looking at the abdomen, focusing on the fetus 
and recognizing it as an independent identity, guessing the 
position of  its organs, and calming it down by touching 
the abdomen were done. In addition, mental imagery 
has been applied. The mean anxiety score significantly 
decreased in the intervention group and increased in the 
control group. Depression and attachment variation has 
not been reported, and only maternal–fetal attachment 
has been addressed, showing a significant increase.[21] In 
another research, training to count and record the fetus’ 
movements, speaking with the fetus, and touching the 
abdomen accompanied with mental imagery have been 
performed. The fetal attachment and the mental health 
level revealed a significant difference between the two 
groups.[22]

In a study, ultrasound counseling was performed consisting 
of  four phases:  (1) demonstrating the fetus physical 
features, gender, and position;  (2) searching the fetus’ 
physical movements, reflex, and orientation changes 

Table 1: Categorize of maternal‑fetal/neonatal attachment 
interventions
Maternal‑fetal attachment

Paying attention to the fetus
Relationship with the fetus
Mental imagery

Awareness raising
Relaxation techniques

Relaxation
Exercise
Music

Maternal‑neonatal attachment
Physical touch with infant
Pregnancy period training

DATA COLLECTION METHOD

In the first stage, the papers have been picked up by the 
researchers separately using the keywords and based on the 
topic. In the second stage, the repeated irrelevant topics 
have been crossed out. After that, the abstract and the full 
text of  the papers have been examined, and the ones on 
the desired topic have been included in the research. At 
last, the researcher attempted to obtain the original form 
of  the papers that abstract of  which was only available 
through re‑browsing other databases and communicating 
with the authors. Furthermore, surveying the papers’ 
resources, other relevant papers have been searched. In 
this manner, totally 453 papers were gathered, of  which 
324 restated as irrelevant ones, 99 in the abstract screening, 
and 16 following text analysis were removed. At the end, 
14 articles were included in this review [Chart 1].

REPORT OF FINDINGS

The findings have been reported in two main categories. 
Besides, based on an interventional procedure, each of  the 
groups has been categorized in several subgroups.

ETHICAL CONSIDERATIONS

The ethical considerations have been followed on loyalty in 
translation, lack of  plagiarism, and respecting intellectual 
property rights.

RESULTS

Overall, 14 papers have been included in this study – 10 
ones reporting maternal–fetal attachment and 4 ones 
reporting maternal–infant attachment. The findings are 
organized into categories and subcategories [Table 1].

Articles were found through
database search (n = 453)

Removing irrelevant
and repeated

topics (n = 324)
Topic analysis  

Abstract analysis
 (n = 129)

Removing irrelevant
articles (n = 99)

Reviewing full text of
articles for inclusion in

the study (n = 30)

Deleted articles due
to lack of inclusion

criteria (n = 16)

Articles included
in the study (n = 14)

Chart 1: Study selection procedure
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in the uterus;  (3) allowing the mother to explore the 
fetus’ responses to actions such as laughing, pressing the 

abdomen, talking to the fetus, and singing for it, and (4) 
postcounseling session maternal questioning. The mean 

Table 2: Studies on maternal‑fetal attachment interventions’ effect on anxiety and depression during pregnancy
Author Participants Design Type of intervention Instruments Most important results

Toosi et al. 
(Iran, 2011)[21]

84 nulliparous 
women (35‑32 
weeks) were 
equally divided into 
two groups

Clinical trial During 1 month, four sessions of 
90 min training on attachment 
behaviors, fetal communication, 
and mental imagery were held. 
The control group received 
routine pregnancy care

Spielberger Anxiety 
Inventory

Anxiety decreased significantly in 
the intervention group (P=0.01) 
while it increased in the control 
group (P=0.002) immediately 
after intervention

Abasi et al. 
(Iran, 2013)[22]

83 women, 28‑32 
weeks (control=43, 
intervention=40)

Clinical trial Four sessions of 2‑h training on 
attachment behaviors including 
fetal communication and imagery 
were conducted once a week. 
The control group received 
routine care

Spielberger 
Anxiety, Cranley’s 
Maternal‑Fetal 
Attachment, and 
GHQ questionnaire

Mental health and maternal‑fetal 
attachment improved in the 
intervention group compared to 
control after 4 weeks (P<0.001)

Boukydis et al. 
(USA, 2006)[23]

52 pregnant, 
16‑26 weeks (24 in 
control and 28 in 
intervention group)

Clinical trial An ultrasound consultation on 
fetal development, maternal 
and familial responses, and 
maternal‑fetal interaction was 
performed. The standard clinical 
ultrasound screen was done in 
the control group

MFAS, Beck 
depression, and 
Spielberger anxiety 
questionnaires

Positive change occurred in 
maternal‑fetal attachment 
(P<0.05) and anxiety scores 
(P<0.04) after performing 
ultrasound, but depression did not 
differ between groups

Rafiee et al. 
(Iran, 2013)[24]

126 primigravid 
women, 28‑34 
weeks (42 mothers 
in each group, 
1 control and 2 
intervention)

Clinical trial For each intervention, Group 4 
sessions were held in groups of 
14 mothers. One group received 
relaxation training. In another 
one, attachment behaviors 
and training attachment skills 
to fathers by mothers were 
explained. The control group 
received routine care

Spielberger Anxiety 
Scale

Both trainings were effective on 
reducing anxiety after 4 weeks 
(P<0.001), and there was no 
significant difference between 
them

Hosseinian 
et al. (Iran, 
2016)[25]

30 pregnant 
women in the third 
trimester were 
equally divided into 
two groups

Semi‑experimental 10 sessions, 90‑min weekly 
training based on Cranley’s 
viewpoint on maternal‑fetal 
attachment, Bowlby’s 
attachment, Beck overview, and 
Ellis’s behavior therapy. The 
control group received routine 
care

Questionnaire 
of Cranley’s 
Maternal‑Fetal 
Attachment and 
DASS

Training resulted in improving of 
maternal‑fetal attachment and 
mental health (P>0.05) after 10 
weeks

Kordi et al. 
(Iran, 2016)[26]

67 nulliparous 
with 34 weeks 
unplanned 
pregnancy (35 in 
intervention and 32 
in control group)

Clinical trial A 20‑min guided imagery on 
maternal role in small groups, 
guided CDs to performing 
imagery twice a week for 2 
weeks. The control group 
received routine care

Cranley’s 
Maternal‑Fetal 
Attachment, London, 
and DASS21 
questionnaires

Comparing with the control group, 
imagery technique was effective 
on enhancing attachment 
(P=0.04) and decreasing 
depression (P=0.004) and anxiety 
(P<0.001) after 2 weeks

Toosi et al. 
(Iran, 2017)[27]

80 women with 
the first‑time IVF, 
32‑35 weeks (40 in 
each group)

Clinical trial 90‑min relaxation classes in 
four sessions. The control group 
received routine care

Spielberger 
Anxiety, Cranley’s 
Maternal‑Fetal 
Attachment Inventory

Anxiety score reduced and 
attachment score raised after 4 
weeks (P<0.001)

Ji and HR 
(South Korea, 
2010)[28]

70 women over 
18 weeks (33 in 
intervention and 37 
in control group)

Semi‑experimental Qi exercise (tensile, breathing, 
and meditation) was performed 
for 90 min twice a week for 
12 weeks. The control group 
received routine care

Questionnaires 
of intrapersonal 
communication, 
Zang’s Self‑Rating 
Depression and 
Attribute Anxiety

Maternal‑fetal interaction 
increased (P=0.018) and 
depression decreased compared 
to the control group (P=0.001). 
There was no difference in anxiety

Akarsu and 
Rathfisch 
(India, 2018)[29]

63 primiparous, 
14‑26 weeks (31 in 
intervention and 32 
in control group)

Randomized 
controlled trials

The intervention group received 
yoga exercises for 40 min twice a 
week for 8 weeks

Muller’s Prenatal 
Attachment and 
Psychosocial Health 
Assessment Scale

Psychological well‑being 
(P<0.001), anxiety and prenatal 
attachment (P<0.05) were better 
in intervention group

Shin and Kim 
(South Korea, 
2011)[30]

233 women in the 
first trimester (116 
in control and 117 
in intervention 
group)

Nonequivalent 
control group 
nonsynchronized 
design

The intervention group received a 
30‑min session of music therapy 
in transvaginal ultrasonography 
room. The control group received 
routine care

Spielberger Anxiety 
Inventory, Pregnant 
women’s stress scale 
of Ahn, Cranley’s 
Maternal‑Fetal 
Attachment

Maternal anxiety reduced 
compared to the control group 
(P=0.04), but no significant 
difference occurred in 
maternal‑fetal attachment after 
sonography

MFAS: Maternal‑Fetal Attachment Scale, IVF: In vitro fertilization, DASS: Depression anxiety stress scales, GHQ: General health questionnaire
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fetal attachment has increased in the intervention group 
and the mean anxiety dropped. The changes were not 
significant in the control group. Depression level variation 
was not examined, and it has only been dealt with in one 
stage ahead of  sonography between the two groups, which 
indicates no significant difference.[23]

A researcher compared the fetal communication techniques 
with relaxation training, in which the anxiety level of  
the training groups has been lower than that of  the 
control group but not significantly different between two 
interventions. However, postpartum depression was lower 
in the relaxation group.[24]

Mental imagery
It includes imagining having the baby in one’s arms, 
guided motherhood role imagery, visualizing herself  when 
breastfeeding, and the fetus’ appearance as positive. Four 
studies have investigated the mental imagery effect on 
anxiety and depression:

In a study, mothers were trained about the positive 
imagination of  the fetus' appearance, visualizing hugging 
and breastfeeding the new born and communication skills 
with the fetus. As reported above, the anxiety level of  the 
intervention group dropped significantly and that of  the 
control group increased.[21]

In another study, the mental imagery of  motherhood 
role has been trained accompanied with relaxation and 
rising awareness. A significant difference has popped up 
in depression, anxiety, and stress scales between the two 
groups. Furthermore, a significant difference was displayed 
in the mean of  total score and subscales of  maternal–fetal 
attachment.[25]

In a research, the guided imagery on maternal–fetal 
attachment had been trained. The fetal attachment, anxiety, 
and depression were significantly better in the intervention 
group.[26]

In another research, positive imagery about the appearance 
of  the fetus and that of  her own while breastfeeding 
along with fetal communication techniques resulted to 
a significant difference in terms of  the psychological 
health and fetal attachment between the groups. In this 
research, anxiety and depression have not been measured 
independently.[22]

Awareness rising
It involves training about the pregnancy‑induced 
anatomical, physiological, and hormonal changes and 

these changes’ effect on the maternal body and mind; 
some strategies to adapt more with pregnancy changes; 
attachment concept and the benefits of  higher attachment 
in pregnancy; embryo development; the effect of  nutrition 
and care on maternal–fetal health; exercise; getting familiar 
with labor process;[21] familiarity with the husband’s role as 
a supporter; and training attachment skills to the fathers 
by pregnant women.[24]

In a research, the general concept of  attachment, fetal 
attachment and communication skills, psychological 
and physical changes during pregnancy, and general 
knowledge about labor manner and process were trained. 
Furthermore, in the second intervention group, only 
relaxation has been done. Both relaxation and training 
groups came up with a significant difference with the 
control group in terms of  anxiety level. Fetal attachment 
was not reported.[24]

In another research, awareness rising including the 
description and analysis of  the maternal expectations 
and changes physically and emotionally, the maternal and 
paternal emotional and physical health during and after 
pregnancy, and the embryo development were deal with. 
Besides, relaxation and mental imagery were employed. 
Attachment, depression, anxiety and stress were significantly 
different between the trained and control groups.[25]

Relaxation techniques
Relaxation
In a study, training relaxation was conducted. The fetal 
attachment and anxiety showed a significant difference. 
Depression was not measured in this study.[27]

A researcher focused on relaxation training including 
getting familiar with the general concept of  anxiety and 
relaxation, the logic behind applying relaxation during 
pregnancy, familiarity with muscle relaxation technique and 
breathing exercises, and a thorough review of  relaxation. 
The difference of  anxiety level in the relaxation group was 
not significant with attachment training but was lower than 
the control groups.[24]

A study, as pointed out in the prior categories, worked on 
training relaxation accompanied with mental imagery and 
awareness rising. The two groups’ depression, anxiety, 
stress, and attachment level have denoted a significant 
difference.[25]

Exercise
In a study, training exercises such as stretching, breathing, 
and meditation have been addressed. This exercise called Qi 
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is common in South Korea and it originates from yoga. This 
exercise elevates mental capacity and physical performance. 
Except of  anxiety, the two groups’ differences in fetal 
attachment and depression were significant.[28]

A research dealt with yoga exercise training. In the yoga 
group, the fetal attachment and psychological health have 
increased more.[29]

Music
One study surveyed the effect of  music therapy during 
transvaginal sonography. A  significant difference 
was observed regarding the anxiety but not with the 
attachment. Depression has not been addressed in this 
research.[30]

Maternal–neonatal attachment interventions and its 
effect on postpartum anxiety and depression
The findings related to the intervention‑induced effect on 
postpartum maternal psychological condition have been 
listed in Table 3. These findings have been divided into 
two categories:

Physical touch with infant
This category includes mother–newborn skin contact or 
skin contiguity immediately after delivery, breast sucking, 
mother–newborn rooming‑in, newborn touching and 
massaging, keeping the newborn close to the body, hugging, 
and kissing.

In a study, skin contact has been done at least 20–30 min 
daily. The two groups revealed a significant difference in 
terms of  the attachment and anxiety in the 3rd and 10th days. 
This research has not reported depression.[31]

In another study, the maternal–neonatal skin contact 
immediately after delivery was done. The neonatal 
attachment and anxiety levels were significantly 
different.[32]

Pregnancy period training
Gestation and labor physiological training, being aware 
of  the fetal feelings and perception, attachment concept, 
mental imagery, and attachment behavior (communicating 
with the fetus, anxiety control, negative thoughts, proper 
sleep patterns, exercise, and nutrition) during pregnancy 
have been surveyed in two studies.

In a research, relaxation training has been carried out 
in one group during pregnancy, and in another group, 
attachment behaviors, pregnancy‑induced psychological 
and physical changes, general knowledge about labor 
manner and process, and familiarity with the paternal role as 
a supporter were trained. The mean scores of  postpartum 
depression in the attachment and relaxation group were 
significantly lower than the control group but were not 
different between the two groups.[24]

In a study, training in the form of  speech, discussion, film 
watching, and role playing were performed. The maternal 
anxiety level 3 months after delivery was lower in the 
intervention group.[33]

DISCUSSION

Maternal–fetal attachment intervention influencing 
pregnancy‑induced anxiety and depression
The findings derived from the current study demonstrated 
that various fetal communication techniques have 

Table 3: Studies about maternal‑neonatal attachment enhancement interventions’ effect on postpartum anxiety and depression
Author Participants Study design Type of intervention Instruments Most important results

Nematbakhsh 
et al. (Iran, 
2007)[31]

79 mothers after 
cesarean (40 in the 
intervention and 39 in 
the control group)

Randomized 
clinical trial

Skin‑to‑skin contact was performed 
daily for 20‑30 min. The control group 
was given routine postpartum care

Nagata 
Maternal 
Attachment 
Scale

Skin contact was effective 
on increasing maternal 
attachment in the 3rd 
(P=0.03) and 10th days 
(P=0.04) and reducing anxiety 
in the 10th day (P=0.01)

Aqdas Karimi 
et al. (Iran, 
2013)[32]

114 primipara women 
(57 in each group)

Randomized 
clinical trial

Maternal‑neonatal skin contact was 
performed immediately after delivery. 
In the control group, the routine care 
was done

Maternal 
Attachment 
Scale

Intervention reduced anxiety 
(P=0.03) and increased 
maternal attachment 
(P=0.02) 28 days after birth

Rafiee et al. 
(Iran, 2013)[24]

126 primigravid 
women (28‑34 weeks) 
in 1 control and 2 
intervention groups 
(42 mothers in each 
one)

Clinical trial For each intervention, Group 4 sessions 
were held in groups of 14 mothers. One 
group received relaxation training. In 
another one, attachment behaviors and 
training attachment skills to fathers by 
mothers were explained. The control 
group received routine care

Beck 
Depression 
Scale

Both relaxation and 
attachment training were 
effective in reducing 
postpartum depression 
(P<0.01) compared to control 
group

Akbarzadeh et al. 
(Iran, 2016)[33]

190 mothers, 
34‑28 weeks (96 in 
intervention and 94 in 
control group)

Clinical trial 60‑90 min training in six sessions once 
a week on raising awareness about 
pregnancy and attachment behaviors 
to the fetus

Spielberger 
Anxiety 
Inventory

Reduction in maternal anxiety 
3 months after delivery was 
significant (P=0.01)
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influenced the maternal attachment increase and the 
maternal depression and anxiety drop during pregnancy. 
Attachment behavior learning exerts a positive effect on 
maternal–fetal attachment enhancement and maternal 
anxiety decrease.[4,34] In fact, the quality of  attachment 
determines anxiety level.[35,36] Although a researcher 
reported the maternal–fetal attachment in surrogate 
mothers as lower than that of  the normal mothers while 
their anxiety is not more,[37] regarding the confounders’ 
effect, it is not possible to generalize lack of  relationship 
between the attachment and anxiety among this group 
of  mothers to the others. Besides, depression symptoms 
have shown a significant relationship with maternal–fetal 
attachment.[38]

Why training attachment reduces pregnant mothers’ 
anxiety? When answering this question, we have to 
point out the major reasons behind pregnancy‑induced 
anxiety. The most important reasons include fearing 
labor, fearing a disabled abnormal infant, and fearing 
facial and bodily changes. The peak of  this anxiety is in 
mid‑pregnancy. The three‑dimensional model explaining 
the causes of  pregnancy‑induced anxiety indicates that the 
educational content of  attachment can effectively cover 
the sides of  this triangle. One of  the attachment‑related 
training contents is familiarity with the delivery process, 
fetus’ development process, and explaining and making 
pregnancy‑induced physiological changes perceived. 
Thus, making the mothers aware of  these processes can 
cover the three sides of  anxiety triangle, and it certainly 
has a positive effect on maternal anxiety. As seen in the 
two studies, raising maternal knowledge and awareness 
has accompanied with the mothers’ psychological health 
getting boosted.[24,25] Of  course, in these studies along 
with maternal information increase during pregnancy, 
training fetal attachment increase methods has been 
presented. Thus, it is not possible to definitely determine 
if  raising awareness and knowledge alone can influence 
their psychological health.

Moreover, some studies have reported the training effect 
of  fetal interaction techniques such as focusing on the 
movements, speaking with the fetus, guided imagery, 
and touching the abdomen on attachment increase and 
anxiety and depression decrease.[21,22,39] It can be stated 
that this training has an effect on the second side of  the 
anxiety triangle, i.e., the mother fearing to deliver a disabled 
infant. Furthermore, fetal communication indirectly and 
through distracting the mother to avoid fearing facial and 
bodily changes influences the third side of  the anxiety 
triangle. The results of  a study revealed that presenting 
embryonic images through sonography during early 

pregnancy and before the mother understands pregnancy 
signs brings about reassuring importance for the mothers 
perceiving the true life in their womb and results in their 
intense attachment emotions to the unborn infant[40] and 
increases maternal health during gestation.[41] Behaviors 
such as counting the fetus’ movements will stimulate the 
maternal feelings and boost the interactions with the fetus. 
Fetal movements may have a positive effect on prenatal 
attachment because fetus’ life will turn as real for the 
mother after feeling its movements. The mothers with 
higher fetal attachment are more focused on the fetus’ 
movements and detect them.[42]

In the studies, relaxation techniques as solely or integrated 
with other methods have been effective in boosting the 
maternal attachment, anxiety, and depression.[24,25,27,28] One 
of  the renown conventional methods for lowering anxiety 
is relaxation which can cover all three sides of  maternal 
fear.[24] Although in another study, relaxation alone has led 
to increased attachment and decreased anxiety,[27] it cannot 
be definitely concluded whether attachment increase brings 
about anxiety drop or vice versa, but the positive effect of  
this method on maternal–fetal attachment improvement 
cannot be overlooked. The findings suggest that pregnancy 
relaxation is a befitting and influencing opportunity for 
mental relaxation and concentration on the fetus and 
positive imagery about pregnancy and increased maternal–
fetal attachment.[43] The individual’s blood circulation gets 
boosted via doing the right relaxation and the maternal brain 
function improvement, and positive attitude will reduce her 
stress, anxiety, and depression.[44] One research suggested 
that Qi exercise as mind–body bonding intervention and 
similar to yoga as a more advanced form can decrease 
maternal depression and raise fetal attachment.[28] Although 
Qi decreased anxiety in the intervention group compared 
to the control group, no significant statistical difference was 
spotted. It seems that more studies are required to be done 
to prove the effectiveness of  this technique. In another 
research in which yoga movements have been trained, 
maternal–fetal attachment and maternal psychological 
health have raised.[29] This way, it seems that these sorts 
of  exercises as combined mental and physical relaxation 
techniques can affect the maternal–fetal attachment and 
pregnant women’s mental health. One of  the studies 
denoted that music lowered maternal anxiety, but it did 
not increase attachment.[30] Of  course, in this research, the 
intervention was done at the time of  sonography, so it has 
been short term. Therefore, it seems that the reduction 
of  anxiety, especially short‑term and intermittent, cannot 
improve fetal attachment. On the other hand, researchers 
reported that maternal attachment can get promoted 
through a combined plan based on music, exercise, and 
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reading educational books.[45] Thus, it seems that if  music 
is accompanied with other attachment boosting strategies, 
it can exert a higher effect on this dimension. In the recent 
decade, music therapy effects on the body and mind have 
been identified.[46] Music removes negative feelings, uplifts 
stress threshold, coordinates internal processing, facilitates 
patients’ recovery, accelerates the individual’s relaxation and 
calmness, and reduces stress. Enjoying beauty by the right 
hemisphere releases endorphins from the pituitary gland; 
music alters the interaction of  thalamus and the reticular 
activating system and influences emotions, muscular 
system, and bodily autonomic system’s function, such as 
blood pressure, heart, and respiration.[47‑49] According to 
the above effects, music can have effects on attachment 
and anxiety.

Apart from the effect inducing from the techniques of  
the maternal–fetal attachment formation and pregnant 
women’s anxiety and depression decrease, group training 
of  such techniques in most cases leads to the women’s 
getting together that has a meaningful effect on the person’s 
mental states and spirit. It has been reported that through 
the women entering a new social network and visiting other 
mothers, attachment training gives pregnant women the 
chance to receive emotional and social supports and better 
benefit from medical and care service.[38] Therefore, group 
training may reduce depression in pregnant women.[50]

Maternal–neonatal attachment interventions influencing 
postpartum maternal anxiety and depression
A review of  the studies indicates that not only the 
postpartum interaction with a newborn but also the 
fetal interaction during pregnancy can affect maternal–
neonatal attachment and the postpartum maternal mental 
health.[21,24,32,33] Maternal–fetal attachment training reduces 
postpartum anxiety through strengthening acceptance 
and complying with motherhood role.[51] It also improves 
the maternal confidence attachment and her adapting to 
maternity conditions and causes the mother to respond 
more positively to infant’s behaviors and, as a result, reduces 
her postpartum depression.[52]

Reviewing the studies indicated that early maternal–fetal 
skin contact can be applied as an easy, inexpensive, 
and noninvasive technique to increase maternal–fetal 
attachment and to lower the anxiety about newborn.[31,32] 
Because of  the maternal–neonatal close contact, verbal 
interaction, and more contact between the mother and 
the neonate and creating attachment between these two, 
the mothers prefer skin‑to‑skin contact to typical care 
approaches.[53‑56] Attachment behaviors such as looking 
at, speaking with, and touching the neonate in the group 

with immediate contact with their neonate were more 
than those women having contact with their baby only at 
breastfeeding time.[57] Probably, the biochemical process 
by oxytocin, which is secreted by early maternal and infant 
contact, breast sucking, and the mother and the neonate 
room‑in, leads to attachment formation.[58] The maternal–
neonatal interaction increases during skin contact causing 
the mother’s body to respond more to stimuli, and the 
nutritional behaviors will be stimulated and promoted 
due to neonatal smelling as a result of  which the newborn 
gets the mother’s breast and starts feeding. As a result 
of  the newborn’s sucking during the 1st h of  birth, the 
maternal hormonal response is activated and oxytocin 
is secreted more.[59,60] The maternal–neonatal emotional 
connection is formed through touching, getting the baby 
close to the body, hugging and smiling at the newborn 
and speaking with it, calling its name, properly responding 
to the neonate’s movements and hints, and directly and 
face‑to‑face looking at the neonate.[61] The results derived 
from the study revealed that pregnancy and postpartum 
presence of  mind increases the maternal attention to 
perceiving, observing, and describing the neonate’s 
movements, voice, and other behaviors that overall these 
factors promote the mother’s attention to the baby and, as 
a result, decreases stress, anxiety, and attachment between 
the mother and the neonate.[62,63]

One of  the strengths of  this study is to investigate the 
effective methods to strengthen prenatal and postpartum 
maternal–neonatal attachment and its relationship with 
depression and anxiety in mothers, which has been less 
considered in previous surveys. One of  the limitations 
of  the study is failure to investigate the role of  fathers 
in enhancing maternal-fetal/neonatal attachment, which 
is suggested to be assessed in future studies. Moreover, 
comparing various attachment techniques can define the 
efficiency of  each of  the techniques alone. Concerning 
this matter that most studies have surveyed anxiety and 
depression and the other maternal psychological health 
dimensions have not been much investigated and also, 
limitation of  investigations about maternal–neonatal 
attachment, it seems required to do some studies in this 
area.

CONCLUSION

Considering the study extracted results, it seems that 
training attachment can cause maternal–fetal/neonatal 
attachment increase and the maternal perinatal depression 
and anxiety drop. Of  course, in most studies, a series of  
attachment interventions, including various techniques 
for communicating with the fetus, have been trained 
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concurrently. Therefore, it is not possible to precisely 
conclude about the effect of  each of  these measures. On 
the other hand, concerning the mutual relationship that 
may exist between attachment and psychological health, it 
cannot be definitely concluded that the measures taken in 
cases like relaxation on which of  these two variables have 
influenced first. By training the attachment formation 
techniques to health personnel before childbirth and 
establishing these behaviors in the mothers, it can be 
hoped that pregnant mothers and, as a result, the next 
generation will benefit from more appropriate mental 
health. Regarding the current study extracted results, the 
midwives and other health‑medical group members are 
recommended to keep in contact with the mother in order 
to present maternal attachment behaviors counseling and 
training as a simple, inexpensive, and enjoyable technique 
as part of  prenatal period in order to take steps toward 
maternal–infant health by achieving its results.
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