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Background. Women in some social groups of the population may be less supported by their partners and may be more 
reliant on their employees. 
Objectives. This study was designed to investigate the impact of paternal-attachment training skills on the extent of maternal neonatal 
attachment in primiparous women referred to the hospitals affiliated with the Shiraz University of Medical Sciences. 
Material and methods. A randomized controlled trial was done in hospitals affiliated with the Shiraz University of Medical Sciences 
from October 2012 to September 2013. The present clinical trial was conducted on 150 husbands of qualified pregnant women. The 
intervention group took part in 90-minute sessions of maternal-fetal attachment training held once a week. On the other hand, the 
control group received routine pregnancy care. Both groups filled out Avant’s checklist after the intervention to determine maternal-
-neonatal attachment. The data was then analyzed in SPSS using the independent t-test, chi-square test and Fisher’s exact test. A rating 
of p < 0.05 was considered as statistically significant.
Results. The median score in the total maternal-neonatal attachment group was [84; IQR,70–103], and in the control group it was [66; 
IQR, 49–86; p < 0.001]. The Mann–Whitney U test showed a significant difference between the median of the groups. In the five aspects 
of the checklist, Avant included dimensions such as mothers’ emotional behavior, maternal-infant proximity behavior, maternal-infant 
caring behavior and maternal-infant attention. The relationship between the attachment and control groups was significant (p < 0.001).
Conclusions. Paternal attachment behavior training skills increased the score of maternal-neonatal attachment. Thus, there is a need 
to educate fathers on prenatal care.
Key words: attachment, infant, maternal, paternal, training. 
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Background

Prenatal maternal stress and anxiety can directly increase 
hypothalamic-pituitary-adrenal (HPA) axis secretion in the fe-
tus [1]. It is well established that there is a  good correlation 
between maternal and fetal plasma cortisol levels and that the 
cortisol levels have a direct effect on the development of the 
fetus [2]. There is also evidence that anxiety has negative effects 
on labor and is linked with pre-term delivery, which is associat-
ed with low birth weight and poor growth [3]. One way to cope 
with stress and labor pain is the use of non-pharmacological 
techniques. Mother and child attachment is the most unique 
and complex relationship that plays a role in the health care and 
nurturing of children at the beginning of life and their ability to 
establish effective communication in the future [4]. The devel-
opment of this relationship has been confirmed in some stud-
ies, demonstrating a correlation between prenatal and postna-
tal attachment; postnatal depression may also be predicted by 
bonding failure [5–6]. Furthermore, optimal attachment in early 
infancy has been recognized as an integral component in the 
future development of a child [7]. Having a baby is a great evo-
lutionary change for men who are experiencing fatherhood for 

the first time. However, the fathers’ emotions have been taken 
into account less in comparison to the mothers’ psychologi-
cal changes [8]. In a study, it was shown that the transition to 
fatherhood among to-be-fathers may increase depressive and 
anxious feelings during pregnancy [9]. The fathers’ attitude to-
wards breast-feeding seemed to be ambiguous; some men feel 
that they have no involvement in the process of infant feeding, 
and they are excluded from this process. Midwives and child 
health nurses need to know about the experiences of fathers 
during pregnancy [10].

 Thus, more attention should be paid to the fathers’ readi-
ness for accepting their roles. The role of fathers in improving 
the family’s health should also be investigated. In cases where 
fathers are successful in sharing their wives’ experiences of 
pregnancy and creating more interaction with their infants, they 
perform their paternal roles more desirably. According to some 
studies, fathers’ cooperation in the pregnancy process is highly 
effective in their own, mothers’, infants’, and families’ health 
[11].

The results of a study by Latifses et al. on expecting fathers 
indicated that those who had been trained to massage their 
pregnant partners, from the attachment level point of view, had 
a higher rate of marital adjustment, lower levels of anxiety and 
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greater attachment in comparison with the control group of ex-
pecting fathers [12]. 

Moreover, the findings of a study were emphasized that pa-
ternal-fetal attachment before delivery was a prognostic factor 
for parental fetal attachment [13].

In general, if the attachment between the mother and fe-
tus or newborn is not done, the possibility of unusual behavior 
in children rises. In the case of damage to relationship and at-
tachment, problems such as temporary and transient relations, 
superficial affection, avoiding eye contact, destructive behavior 
towards self and others, cruelty towards animals, insufficient 
formal growth, inappropriate dietary patterns, and poor com-
munication with peers will appear [14]. 

Of course, the results of the study by Ustunsoz et al. showed the 
parental-fetal attachment (PFA), indicating that pregnant women 
have more interest in the infant compared to their husbands [15].

In fact, paternal-fetal attachment is associated with pater-
nal attachment during childhood, better outcomes of childhood 
adaptation and improvement of family dynamics [15]. Thus, the 
partners’ involvement in the process of prenatal health care 
and training and the process of labor in order to improve father-
hood and for emotions and relationships involved in pregnancy 
and childbirth have been considered essential. For example, in 
a qualitative research, the sense of ‘becoming a father, feeling 
like a father, its realization as a husband and creating new op-
portunities for involvement in child care’ are expressed [16].

Fathers play an important role and responsibility in preg-
nancy. To accept different roles in pregnancy, it is necessary to 
have the necessary knowledge. Men’s awareness can encour-
age them to participate in pregnancy, and as a result, the pro-
cess of pregnancy and fatherhood will be enjoyable.

The influence of paternal attachment training skills behav-
iors on the extent of maternal neonatal attachment is a new 
area in medicine. Beside the  childbearing period and the trans-
fer of the parents is a critical period [17], and only a limited 
number of studies have been conducted in this area, the pres-
ent study aims to explore the effect of teaching attachment be-

haviors to paternal on their neonatal attachment in primiparous 
women was designed to be conducted.

Objectives

This study aimed at investigating the impact of attachment 
behavior training programs for expecting fathers and its influ-
ence on maternal-neonatal attachment.

Primary outcome: To investigate the effect of paternal-at-
tachment training skills on the extent of maternal neonatal at-
tachment.

Secondary outcome: To investigate the effect of paternal-
attachment training skills on maternal anxiety.

Material and methods

Study design and population 

The research participants consisted of the primiparous 
women referring to the prenatal clinics of Hafez and Shoushtari 
hospitals, Shiraz, Iran, from October 2012 to September 2013. 
According to α = 0.05 and 1 - β = 0.80 and considering the mean 
score of the maternal-fetal attachment of previous studies [15], 
μ1 = 3.08, μ2 = 4.63 and σ = 3, mean difference = 1.55, and us-
ing the following formula, a 120-subject sample size was deter-
mined for the study.

According to previous studies [15], considering α = 0.05 and 
1 - β = 0.80, mean difference = 1.55, μ1 = 3.08, μ2 = 4.63 and  
σ = 3, and using the following formula, a 120-subject sample size 
was determined for the study (Figure 1).
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Enrollment

Allocation

Follow-up

Analysis

Assessed for eligibility (n = 150)

Excluded (n = 0)
•	 Not meeting inclusion criteria (n = 0)  
•	 Declined to participate (n = 0) 
•	 Other reasons (n = 0)

Attachment group (n = 75)
•	 Received allocated intervention (n = 75)
•	 Did not receive allocated intervention 

(give reasons) (n = 0)

Lost to follow-up (give reasons) (n = 0)
Discontinued intervention (give reasons) 
(n = 0)

Lost to follow-up (give reasons) (n = 0)
Discontinued intervention (give reasons) 
(n = 0)

Analyzed (n = 75)
•	 Excluded from analysis (give reasons) 

(n = 0)

Analyzed (n = 75)
•	 Excluded from analysis (give reasons) 

(n = 0)

Allocated to control (n = 75)
•	 Received allocated intervention (n = 0)
•	 Did not receive allocated intervention 

(give reasons) (n = 75)

Randomized (n = 150)

Figure 1. CONSORT 2010 flow diagram
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vention and control are homogeneous in terms of demographic 
characteristics.

Intervention

Before the intervention, the participants were enrolled in 
the research based on Spielberger’s anxiety scale and the inclu-
sion criteria. At first, the fathers were randomly divided into two 
groups by a  table of random numbers (each group containing 
75 couples). In the intervention group, the program was car-
ried out, and the control group received only routine prenatal 
care. In both groups, educational materials and hospital routine 
prenatal care were taught to the pregnant women by their hus-
bands. Thus, expectant mothers did not receive direct instruc-
tion from the researcher. The intervention group underwent 
attachment training during the 28th to 34th week of gestation, 
while the other group was considered as the control group. In 
doing so, the fathers were trained regarding attachment skills 
during four 60–90-minute sessions held once a week.

The pregnant mothers gave their written informed consents 
and filled out the demographic questionnaires and Avant check-
list for all groups approx. 24 hours after delivery. 

After delivery, maternal-neonatal attachment was evalu-
ated by using the Avant checklist, which records the behavior of 
maternal attachment during breastfeeding; the attachment was 
evaluated 24 hours after birth. Considering the length of stay in 
the hospital, given that in vaginal childbirth the mothers are ad-
mitted to the hospital for one day and in cesarean section up to 2 
days, maternal-infant attachment was examined as far as possible 
in the first 24 hours after birth for all mothers. Training courses 
were held as lectures, question and answer (Q & A) sessions and 
discussions with the following titles, as shown in Table 2.

After the interventions, the fathers were followed up via 
telephone contact and asked to transfer their information to 
their wives. A reminder session was also held at the 38th week 
of gestation (to review the previous meetings, as well as ensure 
the accuracy of the content learned by fathers).

However, considering the probability of loss, 150 couples 
were selected through simple convenience sampling and ran-
domly divided into an intervention and a control group by us-
ing a table of random numbers. In doing so, the first qualified 
individual was allocated to the intervention group, the second 
one to the control group, and the process was continued until 
75 pregnant women were entered into each study group. After 
selecting the women, educational classes were held for their 
husbands. 

Inclusion and exclusion criteria 

The inclusion criteria of the study for the mothers were 
being at an age between 18 and 35 years; single and planned 
pregnancy; gestational age of 28–34 weeks; lack of psycho-
logical disorders, such as psychosis and schizophrenia; lack of 
chronic diseases, such as cardiovascular disorders, pulmonary 
disorders, hypertension and diabetes; experience of receiving 
pregnancy care in the previous months; the existence of low or 
average anxiety levels according to Spielberger’s anxiety scale. 
In addition, the fathers’ inclusion criteria were having at least 
a middle school degree, being under 45 years of age, being able 
to take part in the training classes and having signed the writ-
ten informed consent. The exclusion criteria of the study were 
lack of cooperation by the father or mother during the training 
programs and the incidence of any problem during pregnancy, 
such as abruption, cord prolapsed, abnormal presentation and 
placenta previa. It should be mentioned that cesarean delivery 
was not considered as an exclusion criterion.

Study group characteristics

The median age of the women was [24; IQR, 26–32] years, 
and for the women in the control group, it was [25; IQR, 27–23; 
p = 0.081] years. Other demographic characteristics are set out 
in Table 1. Along with this, the total value of all demographic 
characteristics is more than 0.05, i.e. the two groups of inter-

Table 1. Demographic characteristics of the study population

Group Age Education Job Partner age Partner 
education

Partner job

Attachment n valid 75 75 75 75 75 75

mean 24.14 2.48 1.04 28.56 2.16 1.2

median 24 3* 1** 29 2* 1***

range 17 3 1 21 3 2

minimum 18 1 1 21 1 1

maximum 35 4 2 42 4 3

IQR = Q3–Q1 4 2 0 5 2 0

Control n 75 75 75 75 75 75

mean 25.04 2.6 1.0 29.50 2.4 1.2

median 25 3 1 29 3 1

range 17 3 1 18 3 2

minimum 18 1 1 22 1 1

maximum 35 4 2 40 4 3

IQR = Q3–Q1 4 3 0 4 2 0

Mann–Whitney U
Wilcoxon W
Z

2,350.500 2,775.000 2,551.500 2,437.000 2,682.500 2,433.000

5,200.500 5,625.000 5,401.500 5,287.000 5,532.500 5,283.000

-1.745 -0.386 -1.048 -1.418 -0.767 -1.523

p 0.081 0.700 0.295 0.156 0.443 0.128

* mother’s job: 1 – house work, 2 – employed; ** mother’s education: 1 – primary school, 2 – secondary school, 3 – diploma, 4 – colleagues;  
*** partner’s job: 1 – free job, 2 – governmental, 3 – unemployed.
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had undergone surgery in 2007 and reported its reliability to be 
97%. The reliability and validity indexes of the study by Aghamo-
hammadi were the bases of the current study [21]. 

Ethical considerations

This study was approved by the Ethics Committee of the 
Shiraz University of Medical Sciences (proposal No. 91-6123, 
IRCT:2012091910886N1). In addition, written informed con-
sent was obtained from each participant before the study. The 
participants were also assured of the confidentiality of all their 
personal information. The researchers tried to observe all the 
participants’ rights in accordance with Declaration of Helsinki.

Statistical methods 

The collected data was encoded and analyzed in SPSS (ver-
sion 11, SPSS Inc., Chicago, IL, USA). The results of the Shap-
iro–Wilk test showed that normality was not met for this data 
(p < 0.05), so we used the Mann–Whitney U test to compare 
attachment in the two groups. Therefore, in order to check the 
homogeneity of the demographic characteristics of the study 
population, the following tests were used: age by t-test, edu-
cation by chi-square test, and Fisher’s exact test for employ-
ment.

Results 

The median score of the mothers’ emotional behavior (first 
aspect of the Avant checklist) after the intervention was higher 
in the attachment group [43; interquartile range [IQR], 32–52] 
compared to the control group [32; IQR, 17–72; p < 0.001]. Con-
cerning maternal-infant proximity behavior (the second aspect 
of the Avant checklist), the median score in the attachment 
group was [19; IQR, 14–30], and in the control group, it was [17; 
IQR, 11–30; p < 0.001] (Table 3). This showed a significant dif-
ference.

As to maternal-infant caring behavior (third aspect of the 
Avant checklist), the median score in the attachment group was 
[13; IQR, 0–20], and in the control group, it was [10; IQR, 5–19;  
p < 0.001]. This revealed a significant difference (Table 3).

As to maternal-infant attention (the fourth dimension of the 
Avant checklist), the median score in the attachment group was 
[8; IQR, 5–19], and in the control group, it was [7; IQR, 3–12;  
p < 0.001]. The result showed a significant difference. 

Measurment tools

Maternal-neonatal attachment was rated using Avant’s ma-
ternal attachment checklist. Avant’s checklist is an instrument 
with 11 items under 3 behavior domains [18], i.e. passionate or 
loving behaviors (staring, fondling, kissing, talking); it includes 5 
behaviors, each being evaluated 15 times.

The total score in this area is 75. The second domain is 
keeping close behaviors (curling tightly the arm around baby 
and sticking him/her to herself, close body contact of mother 
and baby) and includes 3 behaviors, each being evaluated 15 
times; the total score in this area is 45. The third domain is car-
ing behavior (patting the baby’s back to cause him/her to belch, 
changing nappies and baby clothes). The mother and baby in-
teracted for 15 minutes (e.g. being breastfed) with no aware-
ness of the mother, and the behaviors were observed for 15 
minutes for each mother. In the first 30 seconds of each minute, 
neonatal-maternal behaviors during breastfeeding were ob-
served, and during the second half of observations, these be-
haviors were recorded. Each behavior observed in a minute was 
recorded only once. The total number of recorded behaviors in 
15 minutes was considered. Thus, the maximum observed be-
havior in 15 minutes was 15 times. Since a total of 11 behaviors 
could be observed in 15 minutes, the maximum score for each 
unit of the study was 165. In order to determine the validity, the 
content validity method, which was approved by experts (10 Ira-
nian professors) in the study of Khurramrodi, was used. In order 
to determine the scientific reliability (reliability), the simultane-
ous observation test was used. 

The validity and reliability of Savant’s checklist by Khurram-
rodi were approved in Iran. Thus, two individuals simultaneous-
ly recorded the mothers’ behaviors (in 10 women of the study 
population) in a checklist and then determined the correlation 
coefficient between them. Thus, the 0.98 correlation confirmed 
the reliability [19]. The reliability and validity indexes of the 
study by Khurramrodi were the basis for the current study.

Spielberger’s anxiety scale was used in order to assess anxi-
ety. This scale consists of 40 items, 20 of which assess the state 
of anxiety, and the other 20 investigate the trait anxiety. Accord-
ingly, scores of 0–19, 20–40, 41–60 and 61–80 represent nor-
mal, mild, average and severe anxiety, respectively. The answers 
to multiple-choice questions (very low, low, high and very high) 
for each of the items were rated as 0.5, 1, 1.5 and 2. The sum 
of the state and trait anxiety scores ranged from 20 to 80 [20]. 
Aghamohammadi used Spielberger’s scale on 150 patients who 

Table 2. Educational content in classes held for fathers

Topic of session Context Method of education

First session concepts of maternal-fetal and paternal-fetal attachment and their effects on the par-
ents’ physical and mental health and fetal growth, parents’ anxiety during pregnancy 
and its reasons and impacts on the father’s role in reduction of anxiety were discussed

– lecture,
– group discussion, 
– question and answer

Second session parental attachment to the baby and attachment behaviors (by role playing) were 
included

– lecture,
– group discussion,
– question and answer,
– role playing

Third session the way attachment is created, beginning of attachment and its signs, father’s role 
and acceptance of father’s role were discussed

– lecture,
– group discussion,
– question and answer,
– role playing 

Fourth session father’s role in attachment, effect of focus on the fetus, consideration of the fetus as 
an independent being, familiarity with the sensory abilities of the fetus and father’s 
role in breastfeeding after birth were included

– lecture,
– group discussion,
– question and answer,
– role playing 

Reminder session to review the previous meetings – lecture,
– group discussion,
– question and answer,
– role playing 
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Table 3. Mean, standard deviation, median, minimum and maximum of various aspects of maternal neonatal attachment behavior 
after the intervention in the control and attachment groups, Shiraz, 2012

Aspects of maternal-neonatal 
attachment group

total maternal-in-
fant attachment 
behavior

Aspect 1  
(mother’s emo-
tional behavior)

Aspect 2 
(maternal-infant 
proximity)

Aspect 3  
(maternal-infant 
caring behavior

Aspect 4  
(considering 
maternal-infant 
attention)

Attachment n 75 75 75 75 75

mean 84.14 42.58 19.46 13.42 8.78

std. deviation 7.64 5.05 3.15 3.40 2.16

median 84 43 19 13 8

minimum 70 32 14 0 5

maximum 103 52 30 20 19

IQR = Q3–Q1 33 20 16 20 14

Control n 75 75 75 75 75

mean 65.94 30.80 17.20 10.49 7.38

std. deviation 8.60 6.39 3.77 3.44 2.02

median 66 32 17 10 7

minimum 49 17 11 5 3

maximum 86 42 30 19 12

IQR = Q3–Q1 37 25 19 14 9

Total n 150 150 150 150 150

mean 75.05 36.69 18.33 11.96 8.08

std. deviation 12.21 8.24 3.65 3.71 2.20

median 77 38 18 12 8

minimum 49 17 11 0 3

maximum 103 52 30 20 19

IQR = Q3–Q1 54 35 19 20 16

Mann–Whitney U 458.000 1,740.000 1,461.000 1,841.500 347.500 458.000

Wilcoxon W 3,308.000 4,590.000 4,311.000 4,691.500 3,197.500 3,308.000

Z -8.864 -4.069 -5.100 -3.690 -9.271 -8.864

p ≤ 0.001 ≤ 0.001 ≤ 0.001 ≤ 0.001 ≤ 0.001 ≤ 0.001

Regarding total maternal-infant attachment behavior, the 
median score of the attachment group was [84; IQR, 70–103], 
and that of the control group was [66; IQR, 49–86; p < 0.001]. 
The result showed a significant difference (Table 3). The results 
in Table 3 show that the statistical value of total maternal neo-
natal attachment behavior and all aspects (mothers’ emotional 
behavior, maternal-infant caring behavior, maternal-infant prox-
imity, etc.) are less than 0.05, which means the intervention 
group with classical training has a higher score than the control 
group with routine hospital care.

Discussion

The current study aimed to determine the effective role 
of educating fathers during pregnancy, from the psychological 
point of view, and also examine its impact on the level of pa-
rental attachment as an assumption. The study showed that the 
concepts of mother-infant attachment have been fully conveyed 
from men to the expectant mothers.

The results of our study showed that mother-infant at-
tachment scores in all domains (mothers’ emotional behavior, 
maternal-infant caring behavior, maternal-infant proximity, etc.) 
after the intervention in the attachment group were higher than 
in the control group and had a statistically significant relation-
ship. Moreover, emotional behavior had the highest average, 
and the lowest average belonged to attentive behavior. 

In the study of Fuller et al., it was indicated that the increase 
in the mother-infant attachment score of the experimental 
group in comparison with the control could be due to the fa-
thers’ trainings, conveying of concepts to the pregnant mothers, 
their readiness to take care of the newborns and facing mothers 
with the new roles. Touch and feto-talk trainings, along with fe-
tus imagination, would lead to better mother-infant emotional 
behavior [22]. 

In the study by Siddikqui and Hagglof in 2000, a  stronger 
maternal prenatal attachment was observed resulting from 
trainings. Better adjustment to the new role and readiness to 
breastfeed and attach better was also observed after the inter-
ventions [23]. The results of Siddikqui and Hagglof in 2000 on 
100 pregnant women up to 3 months after birth showed that 
there was a  direct relationship among maternal-fetal attach-
ment, touch and self-concept with infant attachment in the 
postpartum period. There was a significant increase in the ex-
perimental group [23]. In another study, Bloom investigated the 
development and relation of attachment behaviors in pregnant 
adolescents. In that study, 79 singleton pregnant women in the 
age range of 12 to 19 years were divided into 3 age groups. The 
findings indicated that those mothers who paid more attention 
to the fetus during the third trimester after delivery showed 
more kind and caring behavior towards the newborn [24].

The results of the study showed that participation of par-
ents in the educational program had a  significant role in sup-
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Since most research has shown that the transition to father-
hood and pregnancy period is the most stressful time for men 
[28, 40, 41], it is necessary to support them. Health care provid-
ers are recommended to hold training programs  for self-efficacy 
of the fathers and stimulating their motivation to prepare them-
selves for this new period of their life. Mothers also benefit 
from the additional support.

Strong points 

One of the strong points of this research was the fathers’ par-
ticipation in the process of pregnancy and childbirth; this creates 
a sense of responsibility for his wife’s pregnancy. Along with this, 
the fathers’ participation affected the communication between 
the parents and the newborn; this may improve the quality of the 
parents’ role and help the parents to feel competent. 

Limitations of the study

One of the limitations of the study was lack of proper condi-
tions in the training classes for fathers to express their wives’ 
problems in the presence of other men’s wives. Therefore, co-
ordination for the participation of all men was very difficult. For 
this reason, due to the absence of some of the participants, 
some of the early meetings were canceled and postponed to 
the next meeting. However, in subsequent meetings, regular 
topics were discussed, and thus, some of the men insisted on 
sharing their wives’ pregnancy problems confidentially with the 
researcher and not discuss them in groups. This issue caused 
the investigators to answer the private questions of participant 
hours after the general meeting, and the time for the focus 
groups was reduced. This may have an impact on the results. 
Another limitation was the duration of training of the fathers 
and assessment of maternal-fetal attachment. In this study, we 
did not compare the results before and after the intervention.

It is recommended that future research should focus on 
attachment training for both husband and wife and should 
survey the effect of training on fetal and neonatal outcomes. 
A series of classes of prenatal care should be made compulsory 
for the father as well. In addition, the participation of fathers in 
pregnancy seems to reduce problems after childbirth. It is sug-
gested that future studies should focus on the following topics: 
investigating the effect of attachment training to couples with 
severity of postpartum depression, self-efficacy of mothers in 
the intensity and duration of breastfeeding, physical growth 
and development of infants and the rate of infant morbidity and 
mortality. It is also recommended that the number of classes 
for fathers’ education and the duration of maternal-fetal attach-
ment assessment should increase.

Conclusions

The results revealed that the father’s involvement in mater-
nal-neonatal attachment Skills Training Classes and his involve-
ment in the pregnancy and birth process would lead to his fur-
ther interaction with the mother. On the other hand, the fathers’ 
involvement would help the mothers to implement emotional, 
proximity and care skills of the neonate in the postnatal period. 
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porting physical and mental changes in pregnancy and increased 
maternal-fetal attachment. Therefore, the research shows that 
a direct relationship between the father’s attention during preg-
nancy and the quality and strength of the relationship between 
father and child is also effective in the future [25]. 

Fathers’ involvement in pregnancy, similar to mothers’ in-
volvement, is important; in addition to improving maternal-fetal 
attachment, it is also effective in other aspects of child growth 
factors, such as increasing birth weight, breast-feeding level, 
more efficient learning of language skills, further social devel-
opment and a higher level of confidence [26].

The pregnancy period is a  time when fathers experience 
several mental, psychological, social changes in order to obtain 
the necessary requirements to be a father [27]. Prenatal educa-
tion to parents reduces the anxiety levels of parents, increases 
their comfort [28], helps them pay attention to each other and 
express love to their wife and enhances the feeling of attach-
ment to the child [27].

The results of the recent studies are consistent with those 
of the current study in that paternal trainings increased ma-
ternal attachment. Although some studies have shown that fa-
thers have positive expectations, a number of fathers in the first 
months of fatherhood had more feeling of discomfort rather 
than satisfaction [29]. The results of another survey showed 
that 11.7% of men showed signs of depression [30] and anxiety 
[31] during their wives’ pregnancy, but at 6 weeks postpartum, 
their anxiety decreased.

In another study, the fathers experienced high levels of fa-
tigue and irritability during the postpartum period, and prenatal 
and postpartum depression was observed in about 10% of men. 
Paternal depression also showed a moderate positive correla-
tion with maternal depression [32].

Recent studies have focused more on mothers, but in the 
present study, the parents’ anxiety was reduced by involving 
the fathers in the pregnancy and delivery process, as well as by 
increasing the knowledge and potential skills and the transmis-
sion power of the concepts to inter-couples. The differences 
in groups indicate that the impact of education on fathers, is 
a  positive effect on involvement of fathers during pregnancy 
and childbirth. 

A research study showed that important concerns that men 
may have included: 1. Concerns about the health of the fetus; 
2. Readiness for taking care of the baby after birth; 3. Experi-
ence of being pregnant; 4. Experiences of fetal movements; and  
5. The naming of the child. Mental concerns that parents may 
have lead to depression in mothers [14]. In fact, parent interac-
tion during pregnancy leads to parents' mental concerns about 
pregnancy changes.

Providing an opportunity for parents to jointly talk about 
maternal and fetal attachment behavior can lead to an increase 
in maternal-fetal attachment. That is exactly the situation that 
we have provided in this study, which led to an increase in the 
maternal attachment to the fetus. It is believed that the increase 
of maternal-fetal attachment increases the signal sensitivity of 
the mother to the fetus. Attachments can facilitate the parent’s 
communication; therefore, parents will secure a better connec-
tion [33].

In addition, the satisfaction of spouses received from each 
other leads to an increase in the harmony of the couple’s life, thus 
reducing the level of maternal anxiety during pregnancy. As a re-
sult, maternal-fetal and neonatal attachment will increase [34].

Researchers are emphasize on understanding nature and 
the necessity of security relationship between parents and chil-
dren. Other research in recent years has emphasized the im-
portance of teaching parental affiliation and its impact on ma-
ternal-fetal attachment [35], reducing the mother's anxiety and 
increasing maternal-neonatal attachment [36, 37] infant mental 
health [38], and development of the baby [39].
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