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Background. Attachment behaviors play an important role in accepting the identity of the fathers, the pleasant outcome 
of pregnancy and the child’s growth and development in the future. 
Objectives. This study aimed to investigate the effect of father’s attachment training (awaiting a child) on paternal-fetal attachment 
and parental anxiety.
Material and methods. This clinical trial was conducted on 150 spouses of eligible pregnant women. In the intervention group, four 
90-minute training sessions were designed on maternal-fetal attachment, while the control group received routine prenatal care. The 
questionnaire of paternal-fetal attachment was completed both before and after intervention in both cases and control groups. Data 
analysis was done in SPSS software using a paired t-test and independent t-test (the significant level was 0.05).
Results. The mean score of attachment was reported as 56.61 ± 6.05 and 64.53 ± 6.94 both before and after intervention, respectively. 
according to the paired t-test, there was a significant difference in the attachment score after intervention (p <  0.001). According to the 
independent t-test applied a month after intervention, the comparison of fathers’ anxiety scores before and after intervention showed 
a significant difference between the control and intervention groups (p < 0.001). 
Conclusions. Training fathers about attachment skills leads to increased paternal-fetal attachment and a lower anxiety score. There-
fore, it seems necessary to include education of fathers in prenatal care.
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Background

Maternal-fetal attachment (MFA) is one of the best strate-
gies to address maternal stress during pregnancy. the factors af-
fecting MFA include family relationships, pregnancy acceptance, 
support of others, the mothers’ self-image, history of previous 
pregnancies, pregnancy complications, unwanted pregnancy, 
age and level of education [1]. MFA is the most typical and so-
phisticated type of communication that can make an effective 
impression on health care, raising a child at the start of life, 
good practice and a good foundation for his/her future com-
munication [2]. Over the past 20 years, many studies have been 
carried out on the correlation of MFA and the bond between 
the mother and infant after birth. Despite previous studies, we 
did not find enough studies on MFA in comparison to studies on 
post-partum attachment [3]. 

Fleming et al. and Muller proved the correlation between 
MFA and the bond between a mother and child after birth in 
their studies [4, 5]. Zachariah also confirmed the link between 
physiologic health, distress and MFA in his study [6]. The pres-
ence of a child is considered an impressive developmental phe-
nomenon for fathers who experience it for the first time, and 
his emotional change is considered less in comparison to the 
mother’s mental changes. 

Pregnancy causes some definitive physiological changes in 
the sexual partner, too. Furthermore, labor and delivery are 

considered as difficult experiences for fathers. Fathers losing 
their paternal role will be exposed to losing their mental health. 
The issue of becoming a father is considered the most impor-
tant phase of their developing process. research has reported 
various reactions in men facing the labor and delivery phase: 

1. Some declare the same feeling as their spouse experi-
encing labor and delivery [7]. 

2. Some express their sadness about their role as “sup-
porter” in the labor phase, most typically in younger 
fathers who experience it [8]. 

3. Some believe they were ignored or a burden in their 
secondary role in the pregnancy process [9]. 

4. Fathers who were training, prepared and waited dur-
ing pregnancy, found that the reality of the baby's birth 
was different from their perception [10].

Johnson conducted a study on 53 British men whose wives 
had normal vaginal delivery. The study was done 60 hours af-
ter delivery and showed that 57% of men felt under enormous 
pressure at the time of birth. About 56% of men were con-
cerned about the pain their spouse had, and 38% believed they 
were not effective in supporting their spouse. About 56% stated 
a feeling of hindering the path of their partner, and 22% did not 
attend the birth of the child [11]. According to Henderson and 
brouse, in the uSa and britain, fathers declared a feeling of anxi-
ety, discomfort and sever distressed during the first weeks after 
birth to their baby [12]. Despite the positive expectations about 
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the father’s satisfaction after birth, some studies have shown 
a relative experience of discomfort within the first months [13].

ballard studied the post-partum depression in fathers 
whose wives had a recent delivery in hospitals in england. the 
study tools were emailed to all subjects and assessed by psycho-
logical tables. The rate of depression was estimated as 9% and 
54% in the first 6 weeks and 6 months after birth, respectively 
[14]. Studying the role of fathers in supporting maternal health 
has been a slow process, so it seems necessary to investigate 
the role of fathers in promoting family health [15]. Jordan be-
lieves that fathers will perform their paternal role more effec-
tively if they are more involved in their partner’s experiences 
besides just interaction with the child. Based on these findings, 
the participation of men in the process of pregnancy is very ef-
fective in the health of their wives, infants and the whole family 
[9]. Latifses did a study in 2005 on fathers waiting for the birth 
of their child. it showed that those who were taught to massage 
their spouse had a higher score of adaptation and paternal at-
tachment with less anxiety compared to the control group [15]. 
According to the study done by Weinfeld et al. in 1999, a fa-
ther's perception about the couple’s adaptation is in agreement 
with his attachment to the fetus, which consequently leads to 
less anxiety [16]. According to the above studies, involving the 
spouses of pregnant women in the health and treatment pro-
cess of pregnancy, labor and delivery is essential in promoting 
his paternal role, emotion and interactions. This point has been 
the focus of research on maternal-fetal attachment, which was 
considered in the present study as well. Educating and engaging 
fathers in the pregnancy process of their wives can significantly 
impact the mental health in women and infants and eventually 
lead to better and more effective interaction. It can reduce the 
rate of anxiety in both men and women. Midwives are an im-
portant element of health and play an important role in family 
health by changing the fathers’ attitude. Therefore, this study 
aimed to investigate the effect of a father's attachment training 
(awaiting a child) on paternal-fetal attachment and his anxiety.

Material and methods

This is an experimental study aiming to investigate the effect 
of fathers’ training (waiting for their child to be born) on pater-
nal-fetal attachment. The research subjects were the spouses of 
all nulliparous pregnant women referring to the prenatal clinics 
of the hafez and Shoshtari hospitals. a sample size of 120 was 
calculated regarding the relevant articles [15, 17] by applying 
the following formula and considering α = 0.05, 1 - β = 0.80, 
mean difference = 1, and σ = 3, was determined for the study:

However, considering the probability of loss, 150 couples (75 
couples in each group) was determined (Figure 1). At first, 150 
mothers who met the inclusion criteria of the study were selected 
through purposive sampling and selection, and block randomiza-
tion was used to divide participants into the interventional and 
control groups. Written informed consent was then obtained from 
the participants, and they were explained the study procedure. 

the inclusion criteria included nulliparous women, aged 
between 18 to 35 years, live singleton pregnancy with a gesta-
tional age of 28–34 weeks, no history of maternal mental and 
maternal chronic diseases, receiving pregnancy care in prior 
months and having low or average anxiety levels according to 
Spiel Berger anxiety scale. In addition, the fathers’ inclusion cri-
teria were to have at least a middle school degree who could 
participate in the training classes with signed written informed 
consent. Exclusion criteria were lack of willingness to cooper-
ate, any complications of pregnancy during the study (placental 
abruption, umbilical cord prolapse and abnormal fetus position, 

placenta Previa, etc.). Data collection was done through a per-
sonal form (including demographic information of the mother 
and father and information on the pregnancy of mothers and 
her mental health, a fathers’ attachment questionnaire and via 
the Spiel Berger anxiety scale. The paternal-fetal questionnaire 
was made based on the Cranly questionnaire, designed to assess 
MFA in 5 subscales, including interaction with the fetus (5 items), 
differentiation of fetus and self (4 items), acceptance of paternal 
role (4-items), assigning certain properties to the fetus (6 items) 
and devotion (5 items). The scoring range was 24 to 72, based 
on the 3-point Likert scale. The questionnaire’s reliability was de-
termined by a test-retest method (on 30 subject and a re-test in 
10 days later) and reporting Cronbach’s alpha as 0.75 among the 
peers and experts to ensure face and content validity.

The Spiel Berger Scale was used to measure anxiety (contains 
40 questions with a score of 80). The State-Trait Anxiety Inven-
tory (STAI) is a commonly used measure of trait and state anxi-
ety. both the a-State and a-trait scales comprise 20 items each 
and are scored on 4-point forced-choice Likert-type response 
scales. The scores range from 20 to 80, with higher scores sug-
gesting greater levels of anxiety. Low scores (20–40) suggest mild 
anxiety, median scores (41–60) suggest moderate anxiety, and 
high scores (61–80) mean severe anxiety [18]. Aghamohammadi  
used Spiel Berger’s scale to determine the validity and reliability 
of the questionnaire, which proved to be 97% [19]. 

The sampling was purposefully based on having a low to 
moderate level of anxiety (based on the Spiel Berger scale), 
along with having the inclusion criteria for her spouse. Attach-
ment behavior education was provided for the group of quali-
fied spouses, and a group was selected as the control group. The 
study was not blinded in the education stage, but the research-
ers who evaluated paternal-fetal attachment and parental anxi-
ety and analyzed the data and compared them to the control 
group were blinded to the assignment.

The fathers were trained regarding attachment skills 
through four 60 to 90-minute sessions held once a week. The 
questionnaires were completed at the start of the study and im-
mediately after intervention (lasting for one month).

Statistical analysis

the collected data was encoded and analyzed in SPSS (version 
16, SPSS Inc., Chicago, IL, USA). The main tests for the assessment 
of normality  of data are Kolmogorov–Smirnov (K–S) test. Regard-
ing the data normalization, paired t-test was used for analysis. the 
mean scores before and after intervention in each group was 
compared using a paired t-test. along with this, an independent 
t-test was used in order to compare father-fetal attachment 
scores in the interventional and control groups.

A: Tests of Normality for paternal-fetal attachment, anxiety

kolmogorov–SmirnovaGrouptimeVariable
Statis-
tic

Num-
ber

Sig.Father 
attach-
ment 0.049750.103attachmentbefore inter-

vention
0.191750.092control
0.199750.091attachmentafter inter-

vention
0.200*750.086control
0.200*750.089attachmentbefore in-

tervention
total 
anxiety

0.095750.094control
0.200*750.049attachmentafter inter-

vention
0.092750.095controlbefore in-

tervention
aLilliefors Significance Correction; *This is a lower limit of the true 
significance.
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Enrollment

Allocation

Follow-up

Analysis

Assessed for eligibility (n = 220)

excluded (n = 50)
• Not meeting inclusion criteria (n = 20)  
• Declined to participate (n = 0) 
• Other reasons (n = 0)

Attachment group (n = 75)
• Received allocated intervention  

(n = 75)
• did not receive allocated 

intervention (n = 0)

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

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

Analyzed (n = 75)
• Excluded from analysis (n = 0)

Control group (n = 75)
• Received allocated intervention  

(n = 0)
• Did not receive allocated intervention 

(n = 75)

Analyzed (n = 75)
• Excluded from analysis (n = 0)

Randomized (n = 150)

Figure 1. Study protocol consort diagram

Results

Both groups were matched in terms of age (p = 0.421), 
spouses’ job (p = 0.237), and education (p = 0.126). The mean 
age of the study husbands was 29.03 years.

The most and least frequent age group was 26–30 years 
(44.7%) and 36–40 years (5.3%), respectively (Table 1). The 
highest and lowest education level belonged to middle school 
(40%) and high school (6%), respectively (Table 2). According to 
Table 5, based on the independent t-test, no significant corre-
lation was found in fetal paternal attachment before and after 
intervention (p = 0.52); however, it was significant a month after 
the intervention (p = 0.001) due to the effect of intervention. 
In the intervention group, the mean score of attachment was 
56.61 ± 6.05 and 64.53 ± 6.94 before and after intervention, re-
spectively. The paired t-test showed a significant difference in 
attachment scores (p < 0.001). In the control group, the mean 

score of attachment was 57.34 ± 7.85 and 58.21 ± 8.04 before 
and after intervention, respectively. The difference was signifi-
cant a month after intervention. In fact, the routine education 
provided in hospitals causes a change in attachment scores as 
compared to the beginning of the study (Table 3). According to 
independent t-test results, both groups were matched regard-
ing the anxiety score (p = 0.63). However, a month after inter-
vention, there was a significant change in the fathers’ anxiety 
scores (p < 0.001).

In the intervention group, the score of anxiety was reported 
as 45.78 ± 5.28 and 44.44 ± 5.86 a month after the education of 
MFA skills. According to the paired t-test, the decrease of anxi-
ety was significant after intervention (p = 0.008). In the control 
group, the score of anxiety was reported as 45.39 ± 4.93 and 
48.44 ± 3.93 a month later, respectively. According to the paired 
t-test, the increase in anxiety was significant after intervention 
(p < 0.001) (Table 4). 

Table 1. Frequency distribution of age of fathers in the control and experimental groups

 Attachment Control Total 

Frequency 
 

 Age

n % n % n %

20–25 18 24 11 14.7 29 19.3

26–30 32 42.7 35 46.6 67 44.7

31–35 21 28 24 32 45 30 

36–40 3 4 5 6.7 8 5.3 

41–45 1 1.3 0 0 1 0.7

Total 75 100 75 100 150 100
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Discussion 

according to the results of the present study, there was 
a significant difference in attachment scores between the in-
tervention and control groups. Ustunsoz et al. carried out a re-
cent cross-sectional study on parent-infant attachment (PFA) in 
the prenatal care units of three educational hospitals in Ankara 
(Turkey). The sample consisted of 144 pregnant women along 
with their husbands. The tools included a basic demographic 
information questionnaire, the maternal attachment scale of 
Cranly and the parent-fetal attachment scale. The attachment 
score was significantly higher in the husbands of women with 
low-risk pregnancies compared to those of high-risk pregnancy 

Moreover, the attachment score was higher in mothers and 
spouses with planned pregnancies compared to unplanned 
pregnancies. Pregnant women also had a higher attachment lev-
el compared to their husbands [20]. Increased attachment was 
in accordance with the findings of the present study. Accord-

Table 2. Distribution of fathers in the test and control groups
Department of Education Experiment Control Total 

n % n % n % 
Guidance 32 42.7 28 37.3 60 40
high school 7 9.3 2 2.7 9 6
diploma 28 37.3 29 38.7 57 38
Collegiate 8 10.7 16 21.3 24 16 
Total 75 100 75 100 150 100

Table 3. Comparison of attachment before and after intervention and control in two testing groups 
of husbands of pregnant women
Husband Attachment 

group mean (SD) 
Control group 
mean (SD) 

P 

Attachment before intervention 56.61 ± 6, 05 57.34 ± 7.85 .523 
Attachment after intervention 64.53 ± 6.94 58.21 ± 8.04 < 0.001 
Paired t-test (within group) before and after 
independent sample test (between group) 
between the intervention and control 

< 0.001  < 0.001  

Table 4. Comparison of anxiety before and after intervention and control testing of husbands of pregnant women
Husbands Group attachment 

mean (SD) 
Control group 
mean (SD) 

p 

Anxiety before intervention 45.78 5.28 45.39 4.93 0.63
Anxiety after intervention 44.44 5.86 48.44 3.93 < 0.001  

Paired t-test 0.008 < 0.001   

Table 5. The mean and standard deviation for various aspects of anxiety before intervention and husband control 
groups 
Group of husbands of pregnant 
women before intervention

Examination group Control group p 
 

Various aspects of anxiety average standard 
deviation 

average standard 
deviation 

 

Opportunity (state) 23.70 2.99 23.66 2.51 0.93
Personality (trait) 22.09 2.98 22.02 2.92 0.88

Table 6. Mean and standard deviation for various aspects of anxiety after intervention and husband control groups 

Group of husbands of pregnant 
women after intervention 

Examination group Control group p 
 

Various aspects of anxiety average standard 
deviation 

average standard 
deviation 

 

Opportunity (state) 22.93 2.84 25.46 2.46 < 0.001  
Personality (trait) 21.53 3.51 22.98 2.60 0.005 

The score of State Anxiety (A-State) was reported as 23.70 
± 2.99 and 23.66 ± 2.51 in the intervention and control groups, 
respectively. According to the independent t-test, both groups 
were matched regarding the State Anxiety (A-State) (p = 0.93). 
A month after intervention, the score of state-anxiety was re-
ported as 22.93 ± 2.84 and 25.46 ± 2.46 in the intervention and 
control groups, respectively. According to the independent t-
test, the decrease of anxiety was significant after intervention 
in the test group (p < 0.001); however, this trend was opposite 
in the control group. Before intervention, the score of trait-
anxiety was reported as 22.09 ± 2.98 and 22.02 ± 2.92 in the 
intervention and control groups, respectively. According to the 
independent t-test, both groups were matched regarding the 
trait-anxiety score (p = 0.88). A month after intervention, the 
score of trait-anxiety was reported as 21.53 ± 3.51 and 22.98 
± 2.60 in the intervention and control groups, respectively. Ac-
cording to the independent t-test, the decrease of trait-anxiety 
was significant after intervention in the intervention group  
(p = 0.005), while the state-anxiety increased (Tables 5, 6).



S. Setodeh, S. Pourahmad, M. Akbarzadeh • A study of the efficacy of fathers’ attachment training...

Fa
m

ily
 M

ed
ic

in
e 

&
 P

rim
ar

y 
Ca

re
 R

ev
ie

w
 2

01
7;

 1
9(

4)

397

ing to Jordan, involving fathers in the pregnancy experiences of 
their wives, along with interaction with child, can significantly 
increase their paternal role function. According to the results, 
a father’s involvement in the pregnancy process can impact the 
health of men, women and the family as a whole [21].

In a study done by Field et al. (2008), approx. 47 women 
with prenatal depression were selected and randomly assigned 
into two groups of test and control. the data showed that a hus-
band's participation in the process of pregnancy improves not 
only the mood status in couples, but also their mutual inter-
action [22]. Acceptance of paternal identity occurs long before 
the infant's birth through a husband’s attachment behavior. Be-
haviors based on paternal-fetal attachment are rooted in a deep 
sense of love toward the unborn child, which is the foundation 
of paternal identity [23] and plays an important role in the 
growth and development of knowledge, attitudes and behav-
ior in the child [24, 25]. Parent-fetal attachment behaviors have 
a direct relationship with the favorable outcomes of pregnancy 
and health promotion in both mothers and the child. Fathers 
with higher attachment scores are more sensitive to the start 
and continuation of prenatal care, proper nutrition, adequate 
sleep and exercise in their wives [26]. Furthermore, they create 
better and more established interactions with child after birth 
[27]. The results of our study showed that a father's anxiety sig-
nificantly decreases after attachment training in comparison to 
the control group. a randomized clinical trial was also done in 
Taiwan on 87 fathers awaiting the birth of their children (45 in 
the case group and 42 in the control group) who accompanied 
their pregnant wives in the labor and delivery room.

Two hours after the delivery, all fathers were asked to com-
plete the anxiety questionnaire. The results showed a signifi-
cant difference between the groups. The amendment of edu-
cation level, the reference of delivery information and delivery 
expectations, along with attendance in the classes, and delivery-
-based education can significantly decrease the level of anxiety 
in fathers after birth. According to this study, the clinical imple-
mentation of prenatal educational courses based on the self-
-efficacy theory is an effective strategy to reduce anxiety among 
fathers [28]. According to the investigations, fathers often feel 
worried in terms of the infant's health, such as the risk of having 
children with disabilities, but they often feel anxiety in terms 
of their supportive role regarding their pregnant wives [29–31].

In addition, if the parents have ongoing support from the 
health-medical team during pregnancy and labor, fathers will 
play a more active role in participation with the pregnancy pro-
cess [32]. To reduce the Hawthorne effect, the following actions 
were taken: the learning environment was alike in all classes for 
this purpose, and the hall hospital was used. thus, the learn-
ing environment in terms of audio-visual, ventilation, light and 
noise of the educational environment was the same. Besides 
this, the method of education was similar in all classes and con-
sisted of lectures, group discussions, questions and answers and 
the use of a slide presentation. In order to avoid overcrowding 
of classes, each class was also formed with the participation of 
15 people. the research data was all gathered at the same point 
in time (before and immediately after intervention in the ex-
perimental group and in control group). In our study, there was 
no observer effect. The questionnaires were also completed by 
participants in a group discussion (between participants) while 
the researcher was out of the class, and at the end of the class, 
he returned to the class in order to answer questions.

Conclusions

Regarding the results, training on attachment skills for fa-
thers can increase parental-fetal attachment while the father’s 
anxiety decreases. This anxiety is effective on his interaction 
with his pregnant wife, pregnancy trend and the mother’s anxi-
ety. A father’s anxiety is directly decreased by prenatal educa-
tion, reducing the father’s anxiety and providing them with suf-
ficient awareness, which consequently indirectly impacts the 
mother’s anxiety. 
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