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Abstract

Introduction: Considering the important role of education in promoting parents’ attachment to the infant, temporal and
spatial limitations, and the need to use new educational methods for spouses’ participation in childbirth preparation classes,
the present study was conducted to compare the effect of in-person and virtual prenatal care education of the spouses of
primiparous women on the father and mother’s attachment to the infant.

Methods: This is a quasi-experimental clinical trial that was conducted on primiparous pregnant women referring to three
prenatal clinics in Tehran, Iran. Sampling was done by continuous method and pregnant women were divided into three
groups of face-to-face education (n = 28), virtual education (n = 31), and control (n = 29). The content of the training
program in the virtual and face-to-face groups was similar, which was presented in 4 sessions. At 18–20weeks of gestation,
demographic characteristics and pregnancy records were obtained from the samples, and 12weeks after the delivery,
maternal postnatal attachment scale, and postnatal paternal-infant attachment questionnaire were completed. Both
intention-to-treat analysis and per-protocol analysis were performed.

Results: There was a statistically significant difference between the two groups of in-person education and control, and also
virtual education and control for both intention-to-treat and per-protocol analysis (p < 0.05). However, no statistically
significant difference was found between the two groups of in-person and virtual education. Results showed a large and
medium effect size between the two groups of in-person education and control, and virtual education and control in terms
of father-infant attachment score, respectively. There was also no statistically significant difference between the three groups
after the educational intervention in terms of the mother-infant attachment score for both intention-to-treat and per-
protocol analysis.
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Conclusion: Considering that education by both in-person and virtual methods had the same effect on improving the score
of father-infant attachment, it is suggested that to increase the participation of spouses of pregnant women in the process
of prenatal care, the spouses of pregnant women should have the option of virtual education in addition to in-person
training.

Trial registration: TCTR.ir TCTR20200515011. Registered on May 12, 2020.

Keywords: Father-infant attachment, Mother-infant attachment, Prenatal care, Social networks, Virtual education, Face-to-face
education

Introduction
Attachment in developmental psychology refers to the
emotional bond that develops between an infant and a
mother or another adult. Attachment occurs when there
is a warm, intimate, and lasting relationship between the
infant and caregiver [1]. In pregnancy, parents begin a
journey of expectancy and hope, with immense personal
investment in a new future with their baby. New life is
expected and experienced as pregnancy progresses, and
for most couples, it is a time of great joy as bonds of at-
tachment are formed with a new baby [2].
Parents have an emotional relationship with the fetus while

they are waiting for their baby to be born [3]. The onset of
this relationship occurs before birth [4] and increases with
the sensation of fetal movements by the mother, reaching its
peak after the birth [5]. The pattern of attachment changes
over time and improves after delivery through eye contact
and olfactory and tactile touch of mother and infant [6]. Cre-
ating a secure attachment in infancy enables the child to es-
tablish close relationships with parents, especially in older
age [7]. In contrast, infants who have had less attachment
and relationship with parents may have lower emotional and
mental development, poorer social interactions, and reduced
ability to communicate in the long term, along with more ag-
gressive and hostile behaviors than their peers [8, 9]. The at-
tachment between mother and infant plays an important
role in the normal development and physical-emotional de-
velopment of the infant, and the mother’s attachment style
determines how the infant relates to the world around him/
her [10]. Mothers who have a stronger and healthier attach-
ment to their fetus during pregnancy interact better with
their infants, which in turn can have a significant impact on
the infant’s emotional, cognitive, and social development [7].
The stages of attachment in the father are somewhat similar
to the mother, but the time of attachment in the father is dif-
ferent from the mother. Although mothers show a rapid in-
crease in the attachment in the fifth month of pregnancy and
have a special feeling during pregnancy, this feeling occurs in
fathers more slowly and sharply increases after birth and dur-
ing infant care [5].
Factors such as experiencing and counting fetal move-

ments [11], listening to music [12], giving massage [13],
family support [14], mother-to-child skin contact [15],

kangaroo care immediately after birth [16], and prenatal
education [17] have a positive effect on creating
attachment.
Prenatal education is a dynamic process through

which, the couples become aware of the physical and
mental changes during pregnancy, acquire the skills
needed to overcome the fear of childbirth, and learn
supportive techniques that make them an informed par-
ents [18]. Educating fathers along with their wives can
increase the effectiveness of attachment education pro-
grams [19]. Paternal education and information about
the importance of breastfeeding and infant issues signifi-
cantly reduce anxiety in fathers, and fathers who partici-
pate in infant care training programs have a significantly
lower stress level [20, 21]. Today, due to social changes
such as increasing maternal employment and the emer-
gence of small and isolated families, fathers are taking
care of their children more than before. A great deal of
evidence supports the important role of the father’s in-
volvement in improving maternal and infant outcomes.
Thus, the role of educating fathers during pregnancy be-
comes more prominent [22].
The results of studies on the level of participation of

spouses in supporting pregnant women show that the
level of participation varies in different parts of the
world. In Iran, compared to developed countries, the
participation of Iranian fathers in pregnancy care is low
[23]. The qualitative study of Mortazavi and Mirzaei
showed that factors such as lack of sufficient knowledge
on pregnancy, work issues, and feminine environment of
the centers that provide prenatal care are among the
barriers to fathers' participation in pregnancy care [24].
By using new educational methods such as virtual

education, problems such as lack of time, lack of special
places for education, and the need for experienced and
trained educators can be solved. Electronic learning (e-
learning) can solve some of the problems that currently
exist in the field of childbirth preparation classes in Iran
through its interactive, self-guiding, and flexible nature
that does not require specific time and space [25]. The
use of different educational methods is essential for the
fathers’ participation in prenatal care (24). A Men's
training program is more successful if it is supported by
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mass media, community organizations, and public edu-
cation, and meets the men’s needs [26]. Considering the
abovementioned barriers to fathers' participation in pre-
natal care and also the ease of access to the internet and
virtual mass media in Iran, the present study was con-
ducted with the aims of (1) comparing the effect of in-
person and virtual prenatal care education of the
spouses of primiparous women on the mother’s attach-
ment to the infant and (2) comparing the effect of in-
person and virtual prenatal care education of the
spouses of primiparous women on the father’s attach-
ment to the infant.

Methods
Design
This is a quasi-experimental study with three groups of
in-person training (parallel design), virtual training, and
control. Reporting of this study is in accordance with
the Consolidation Standards of Reporting Trials (CON-
SORT) statement (Additional file 1) [27]. The study
population consisted of the spouses of primiparous preg-
nant women referred to the prenatal clinics of Lolagar
Hospital (virtual education group), Azadi Town Health
Center (in-person training group), and Tehransar Health
Center (control group) (Table 1). Three health centers
were selected from areas with similar socio-economic
status in the city of Tehran. Also, all the selected centers
were public centers and were providing health services
free of charge. The educational content was designed ac-
cording to the educational needs of men to participate
in prenatal care [26]. The first session was held in week
24 (nutrition during pregnancy), the second session was
held in weeks 28 and 29 (fetal growth and development,
emotional support of fathers during pregnancy, and
training on how to become a father); the third session
was held in weeks 32 and 33 (planning for childbirth
and selecting the type of delivery and analgesia
methods), and the fourth session was held in week 37
(infant care). Summary of the contents covered the ses-
sions for each group are reported in Table 2.
In the virtual group, the spouses received educational

content through a Telegram social media App in 4 ses-
sions. In the in-person training group, the spouses re-
ceived educational contents of the first and third

sessions in the form of an educational booklet. The sec-
ond and fourth sessions of the spouses' training corre-
sponded to the third and eighth sessions of childbirth
preparation classes for women. It should be noted that
in-person training was conducted by the health center’s
midwife through a lecture method for 90 min. The
spouses in the control group did not receive any train-
ing. All women in three groups participated in childbirth
preparation classes. Participants in three groups were
followed up for 12 weeks after delivery and the father's
attachment to the infant as well as mother’s attachment
to the infant were assessed by the Postnatal Paternal-
Infant Attachment Questionnaire and Maternal Postna-
tal Attachment Scale, respectively.

Participants
Inclusion criteria for women included; being 18–35 years
old, having a gestational age of 20 weeks, having the abil-
ity to read and write, having low-risk singleton preg-
nancy, having no history of infertility, and having no
history of any physical-mental disorders or smoking, al-
cohol, and drug addiction by self-report. Inclusion cri-
teria for men included experiencing fatherhood for the
first time; having at least 18 years of age; living together
with a spouse; ability to read and write; having a cell
phone or computer with the ability to install the tele-
gram program until the end of the study; having no his-
tory of any physical-mental disorders or addiction to
cigarettes, alcohol, and drugs; and having no adverse life
events like the loss of loved one in the last 3 months be-
fore the intervention.
Withdrawal criteria for men and women included; the

occurrence of preterm delivery or any signs of pregnancy
risk, hospitalization of the infant in the neonatal inten-
sive care unit, unwillingness to continue the study, not
giving feedback for a week to the messages sent to the
Telegram group in the virtual education group, and the
spouses’ absence in the in-person education group for
more than one session.
In order to collect data, the researcher first selected

eligible participants, who attended the prenatal clinics of
Lolagar Hospital (virtual education group), Azadi Town
Health Center (in-person training group), and Tehransar
Health Center (control group), by continuous sampling

Table 1 Key points for data collection

T1 • Recruit and screen participants at 18–20 weeks
• Baseline: A demographic characteristic form

Allocation • Allocation of participants into three groups on a weekly basis:
• Study group A: Social media-based training for Spouses in lolagar clinic
• Study group B: face-to-face training for spouses in Azadi clinic
• Control group: Receiving no education for spouses in Tehransar clinic

T2 • Data collection 12 weeks after delivery: MPAS and PPAQ
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and provided them with the necessary explanations on
the study process. Subsequently, those who gave their
consent to take part in the study were enrolled. Recruit-
ment of pregnant women and men by researcher (Z.D)
took place over a period of approximately three months.
The intervention period began in June 2020. Follow-up

ended in May 2021. Figure 1 shows the process of par-
ticipants’ entry and exit during the clinical trial.

Assessment of trial variables
The variables in this study were measured as follow:

Table 2 The educational content of virtual and face-to-face groups

Time Content Objectives

First session:
24–28
gestational
week

Pregnancy diet - Pregnancy diet with emphasis on what to eat
- An introduction to the food pyramid

1 videocast and 2 video files for
theoretical content

Second session:
28–30
gestational
week

Mental health during pregnancy - An introduction to the fetal growth and
development

- Preparing for motherhood
- Preparing for fatherhood

2 videocasts, 1 PDF, and 2 video files for
theoretical content

Third session:
32–33
gestational
week

Planning for delivery and selecting
the type of delivery

- Vaginal delivery vs. cesarean section
- Different pain control methods during labor
- Selecting the delivery location and necessary
equipment for delivery

2 videocasts, 1 PDF, and 2 video files for
theoretical content

Fourth session:
37 gestational
week

Neonatal care - Neonatal care and risk factors 2 PDF files and 2 videos file for
theoretical content

Fig. 1 The process of participants’ entry and exit during the clinical trial
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Demographic and midwifery characteristics
A researcher-made questionnaire was designed in three
parts. The first part was related to women’s personal
characteristics (age, education, economic status, employ-
ment, and insurance status), the second part was related
to spouses’ personal characteristics (age, education, and
occupation), and the third part was related to pregnancy
records (gestational age at the time entry to study, num-
ber of participated sessions of childbirth preparation
classes, body mass index in the first trimester of preg-
nancy, and pregnancy status (wanted or unwanted)).

Measurement of the mother-infant attachment as primary
outcome
The Maternal Postnatal Attachment Scale (MPAS) was
designed in 1998 by Condon and Corkindale. This tool
has 19 items and three subscales including attachment
quality (9 items), absence of hostility (5 items), and
pleasure in interaction (5 items). The score in this ques-
tionnaire ranges from 19 to 95, and the higher scores in-
dicate stronger attachment. The internal consistency of
this questionnaire was 0.78 in a study conducted on 200
mothers with 6-month-old infants [28]. In the study of
Dezvaree et al., after confirming the validity of the tool,
its reliability was determined at 0.9 using the test-retest
method [29]. Mothers in three groups were filled up
MPAS posted via Telegram social media App 12 weeks
after delivery.

Measurement of the father-infant attachment as primary
outcome
The Postnatal Paternal-Infant Attachment Questionnaire
(PPAQ) was developed by Condon et al (2008). This tool
has 19 items in three subscales of patience and tolerance
(8 items), pleasure in interaction (7 items), and excite-
ment and pride (4 items). The score in this question-
naire ranges from 19 to 95, and the higher scores
indicate stronger attachment. In a study conducted on
200 fathers who were experiencing the birth of their first
child, the internal consistency of this questionnaire was
0.81 at the sixth month and 0.78 at the twelfth month of
childbirth [30]. This questionnaire has been translated
into Farsi by Arshadi Bostanabadi et al. The validity of
this tool was confirmed after translation. Also, its reli-
ability was confirmed using internal consistency with
Cronbach’s alpha of 0.86 [31]. Fathers in three groups
were filled up PPAQ posted via Telegram social media
App 12 weeks after delivery.

Sample size
In the current study, the sample size for mother– and
father–infant attachment was determined to be 114 indi-
viduals according to α = 0.05, β = 0.2, effect size (ES) =

0.7 [32], and 20% possibility of dropouts (n = 38 samples
in each of the control, virtual, and face-to-face groups).

n ¼ 2 z1 þ z2ð Þ2
ES2

¼ 2 1:96þ 0:84ð Þ2
0:7ð Þ2 ¼ 32

Ethical consideration
The protocol of the present study was approved by the
Ethics Committee of Iran University of Medical Sciences
with the ethics code: IR.IUMS.REC.1398.781. It was also
registered in the Clinical Trial Registration Center of
Thailand (TCTR) with the code: TCTR20200515011
prospectively. All participants were fully informed about
the objectives and process of the study and informed
consent was obtained from them by the researcher
(Z.D). To increase the rate of recruitment, participants
were offered a free telephone consultation from the re-
searcher (Z.D), as the sampling was conducted by a mid-
wife. They were also informed that information obtained
during the study process will remain confidential, and
they can withdraw from the study at any time. No fees
were charged for the study and all services were com-
pletely free.

Statistical analysis
The data were analyzed via SPSS software version 22
using descriptive and inferential statistics. Descriptive
statistics such as numerical indexes and frequency distri-
bution tables were used to describe the data. One-way
analysis of variance (ANOVA) was used to compare the
quantitative variables of age, body mass index, number
of participation in prenatal classes, and gestational age at
the time of entry to study. Fisher's exact test was used to
compare the qualitative variables of education level, eco-
nomic status, employment, pregnancy status, and insur-
ance status. One-way ANOVA was used to compare the
scores of mother’s attachment to infant and father’s at-
tachment to the infant. Then, the Tukey post hoc test
was used for the two-by-two comparison of the mean
scores of father-infant attachment between the groups.
The effect sizes in between groups comparisons were re-
ported based on Cohen’s d effect size (null effect = 0,
trivial effect = 0–0.19, small effect = 0.2 = 0.49, medium
effect = 0.5–0.79, large effect = 0.8–1.19, very large effect
= 1.2–2, and huge effect ≥ 2) [33, 34]. It should be noted
that the analysis process of the current study was per-
formed by using both intention to treat and per-protocol
approaches. Also, the missing mother’s attachment to
the infant and father’s attachment to the infant values
were imputed with a multiple imputation model [35]. In
all tests, a significance level of less than 0.05 was
considered.
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Results
Samples’ characteristics
A total of 134 women were evaluated for their eligibility
to participate in the study, from whom 114 eligible women
have entered the study. In the in-person group, 10 people
were excluded (1 due to preterm labor during the study, 1
due to preeclampsia, 3 withdrew from the study, and 5
were unable to continue due to hospitalization in the new-
born intensive care unit (NICU)). In the virtual group, 7
people were excluded (2 withdrew from the study, 1 due
to preterm premature rupture of the membranes
(PPROM) during the study, and 4 due to Hospitalization
in NICU). Also in the control group, 9 people were ex-
cluded (1 due to preterm labor during the study, 1 due to
preeclampsia, 5 due to unwillingness to continue with the
study, and 2 due to hospitalization in (NICU)). The ana-
lysis in the current study was performed by both intention
to treat and per-protocol approaches on 114 and 88 par-
ticipants, respectively (Fig. 1). According to the findings,
there was no statistically significant difference between the
groups in terms of the variables of demographic character-
istics and pregnancy records (Table 3).

Intervention’s effects on outcomes
As demonstrated in Table 4, there was a statistically sig-
nificant difference between the three groups in terms of
the father-infant attachment score after the educational
intervention for both intention-to-treat (p = 0.001) and
per-protocol (p = 0.004) analysis. There was also a statis-
tically significant difference between the two groups of
in-person education and control (ITT: 88.37 ± 2.78 vs.
85.19 ± 4.34, p = 0.001; PP: 88.14 ± 3.23 vs. 84.66 ±
4.38, p = 0.004), and also virtual education and control
(ITT: 87.57 ± 3.78 vs. 85.19 ± 4.34, p = 0.02; PP: 87.25 ±
4.13 vs. 84.66 ± 4.38, p = 0.035). However, no statisti-
cally significant difference (ITT: 88.37 ± 2.78 vs. 87.57 ±
3.78, p = 0.613; PP: 88.14 ± 3.23 vs. 87.25 ± 4.13, p =
0.665) was found between the two groups of in-person
and virtual education (Table 4). The results demon-
strated a large, medium, and small effect size between
the two groups of in-person education and control, vir-
tual education and control, and in-person and virtual
education in terms of father-infant attachment score
clinically for both intention-to-treat and per-protocol
analysis based on Cohen’s d, respectively. There was also
no statistically significant difference between the three
groups after the educational intervention in terms of the
mother-infant attachment score for both intention-to-
treat (p = 0.46) and per-protocol (p = 0.64) analysis
(Table 5).

Discussion
Participants in the three groups of in-person education,
virtual education, and control did not show a statistically

significant difference in terms of individual variables and
pregnancy records at the time of entry to study, and the
three groups were homogeneous. Regarding the first ob-
jective of this study, the results showed that after the
educational intervention, there was no statistically sig-
nificant difference between the three groups in terms of
the mean score of mother-infant attachment. In general,
the present study showed that in-person and virtual
education of the spouses of primiparous women did
not affect on improving the mother’s attachment to
the infant.
A study was conducted by Serçekus et al. (2016) on

the effect of childbirth preparation classes on mother-
infant attachment in Turkey. The 8-week training, which
included nutrition during pregnancy and lactation,
strategies to overcome the fear of childbirth, coping
techniques with labor pain, parents-infant interaction,
breastfeeding, and infant care, made no statistically sig-
nificant difference between the two groups in terms of
maternal attachment to the infant. This result is consist-
ent with the finding of the present study [36]. In another
study in Singapore, in a mobile-based educational pro-
gram during pregnancy and postpartum for men, which
covered contents such as the process of becoming par-
ents, breastfeeding, mother and infant care, and coping
with emotional challenges, the mother’s attachment to
the infant was examined. The results of this study
showed a significant difference between the two groups
in terms of maternal attachment score at one and three
months after the delivery [37], as the intervention was
able to improve maternal attachment to the infant by
providing information to fathers through mobile-based
software. This result is not in line with the finding of the
present study, which could due to the fact that in the
above study part of the training was done after delivery,
but in the present study, all training was done during
pregnancy.
A study was conducted by Yurtsal and Kocoglu that

aimed at examining the effect of a father’s education
during pregnancy on mother-infant attachment. Train-
ing in the intervention group in this study was done in
two ways; using an educational booklet and presenting a
video to watch an educational film, and face-to-face
training using a question and answer method. The re-
sults of this study showed that pregnancy education in
fathers led to an increase in maternal attachment to in-
fants. The results of this study are not in line with the
findings of the present study in terms of the provision of
education to fathers during pregnancy through distance
and face-to-face methods and its effect on improving
mother-infant attachment [38]. The use of different tools
in measuring the degree of maternal attachment to in-
fant can explain the differences in results of these two
studies.
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Setodeh et al. (2018) in a study, which aimed to exam-
ine the effect of fathers’ education during pregnancy on
the degree of maternal attachment to infants, reported
that the fathers’ education was effective in improving
maternal attachment to infants. The educational con-
tents in the above study that were delivered in 4 sessions
included familiarity with the concept of attachment and
types of attachment skills, ways to control stress and
anxiety, familiarity with mental and physical changes
during pregnancy, and familiarity with the role of spouse
to communicate with the fetus [39]. The differences in

the results of the above and present studies can be due
to teaching attachment behaviors to fathers, the use of
different tools, and different measurement times in the
studies.
Awareness of fathers increases the support of the

mothers and consequently, increases the understanding
of this support by the mothers. This has a positive effect
on the mother's mental health and leads to the better
adjustment of the mother in the postpartum period, and
as a result, it improves the mother’s attachment to the
infant [40]. However, in the postpartum period,

Table 3 Demographics and baseline characteristics of study participants and comparisons between face-to-face, virtual, and control
groups

Variables Face-to-face group
(n = 38)

Virtual group
(n = 38)

Control group
(n = 38)

P value

Women’s age (year), mean ± SD 3.17± 27.36 3.74 ± 27.29 5± 27.14 0.97

Husband’s age (year), mean ± SD 4.12± 32 3.62± 31.35 4.40± 30.66 0.46

Women’s education, n (%)

High school 0 (0) 2 (6.5) 1 (3.4) 0.87

Diploma 9 (32.1) 9 (29) 10 (34.5)

University 19 (67.9) 20 (64.5) 18 (62.1)

Husband’s education, n (%)

High school 1 (3.6) 2 (6.5) 1 (3.5) 0.2

Diploma 11 (39.3) 19 (61.2) 19 (65.5)

University 16 (57.1) 10 (32.3) 9 (31)

Economic status, n (%)

Good 14 (50) 10 (32.2) 5 (17.2) 0.1

Moderate 12 (42.9) 19 (61.3) 20 (69)

Weak 2 (7.1) 2 (6.5) 4 (13.8)

Women’s occupation, n (%)

Housewife 26 (92.9) 25 (80.6) 28 (96.6) 0.12

Employed 2 (7.1) 6 (19.4) 1 (3.4)

Husband’s occupation, n (%)

Unemployed 0 (0) 1 (3.2) 0 (0) 0.88

Worker 1 (3.6) 2 (6.5) 2 (6.9)

Employed 10 (35.7) 7 (22.6) 8 (27.6)

Self-employed 17 (60.7) 21 (67.7) 19 (65.5)

Insurance status, n (%)

Yes 25 (89.3) 25 (80.6) 25 (86.2) 0.78

No 3 (10.7) 6 (19.4) 4 (13.8)

Gestational age (at the time of enrollment), mean ± SD 0.89± 19.14 0.71 ± 19.87 0.79± 19.07 0.4

Number of sessions to attend childbirth preparation
classes, mean ± SD

1.01± 6 1.14 ± 5.87 1.04 ± 5.62 0.4

BMI, mean ±SD 4.05± 23.80 4.78±25.62 3.58± 24.21 0.21

Pregnancy status, n (%)

Wanted 22 (78.6) 29 (93.5) 23 (79.3) 0.18

Unwanted 6 (21.4) 2 (6.5) 6 (20.7)
aP < 0.05 is significant, bStandard deviation
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incompatibility with the mother’s role and additional re-
sponsibilities of caring for the infant can negatively affect
the mother's attachment to the infant [37]. In the
present study, there was no statistically significant differ-
ence between the three groups in terms of mother-
infant attachment, so that in addition to the two inter-
vention groups, the attachment score was also high in
the control group. Obtaining these results in the present
study can be due to the fact that all mothers in the
present study had participated in childbirth preparation
classes. Education provided to mothers during preg-
nancy, childbirth, and postpartum play an important role
in the formation of maternal attachment to infants [41].
The study by Köse et al. showed that prenatal education
for mothers leads to better emotional communication
with infants and more positive behaviors in the postpar-
tum period [42]. This training, if done in the presence of
the father, can increase the effectiveness of educational
programs related to mother attachment [19].

Regarding the second objective of this study, the re-
sults showed a statistically and clinically significant dif-
ference in the father-infant attachment scores of in-
person and virtual groups after the allocated interven-
tion compared to the control group. In other words,
father-infant attachment scores increased after the inter-
vention in the in-person and virtual groups. Also, the re-
sults did not show a statistically and clinically significant
difference in the father-infant attachment scores be-
tween in-person and virtual groups after intervention.
Therefore, the education of spouses of primiparous
women by both in-person and virtual methods could im-
prove the father’s attachment to the infant.
Yurtsal and Kocoglu conducted to examine the effect

of father’s education during pregnancy on his attach-
ment to the infant. The results of this study showed that
education during pregnancy to fathers leads to an in-
crease in the score of father-infant attachment. The re-
sults of this study are consistent with the present study

Table 4 Effect of intervention on outcomes—intention-to-treat sample

Groups Father-infant
attachment

Differences between groups

Mean (SDa) Groups
compared

MDb (CIc 95%) ESd (between
groups)

P valuee (between
groups)

Face-to-face group (n =
38)

88.37 (2.78) F f v/s V g 0.79 (-1.2 to 2.79) 0.24 0.613

Virtual group (n = 38) 87.57 (3.78) F v/s C h 3.18 (1.11 to 5.25) 0.87 0.001

Control group (n = 38) 85.19 (4.34) V v/s C 2.38 (0.313 to 4.45) 0.58 0.02

Groups Mother-infant
attachment

Differences between groups

Mean (SD) Groups
compared

MD (CI 95%) ES (Between) P value

Face-to-face group (n =
38)

85.31 (3.12) F v/s V 0.08 (-1.89 to 2.05) 0.022 0.46

Virtual group (n = 38) 85.23 (4.01) F v/s C -0.89 (-2.94 to 1.14) 0.26

Control group (n = 38) 86.21 (3.63) V v/s C -0.97 (-3.02 to
1.064)

0.25

aStandard deviation, bMean difference, cConfidence interval, dEffect size, eOne-way ANOVA with post hoc, fFace-to-face group, gVirtual group, hControl group

Table 5 Effect of intervention on outcomes—per protocol sample

Groups Father-infant attachment Differences between groups

Mean (SDd) Groups comparede MDf (CIg 95%) ESh (between) P value
(between groups )

Face-to-face groupa (n = 28) 88.14 (3.23) F v/s V 0.89 (-1.57 to 3.35) 0.24 0.665

Virtual groupb (n = 31) 87.25 (4.13) F v/s C 3.48 (0.98 to 5.9) 0.9 0.004

Control groupc (n = 29) 84.66 (4.38) V v/s C 2.58 (0.14 to 5.03) 0.61 0.035

Groups Mother-infant attachment Differences between groups

Mean (SD) Groups compared MD (CI 95%) ES (Between) P value

Face-to-face group (n = 28) 86.13 (3.27) F v/s V 0.4 (-1.95 to 2.75) 0.11 0.64

Virtual group (n = 31) 85.73 (4.29) F v/s C -0.51 (-2.9 to 1.87) 0.15

Control group (n = 29) 86.65 (3.66) V v/s C -0.92 (-3.25 to 1.42) 0.23
aStandard deviation, bMean difference, cConfidence interval, dEffect size, eOne-way ANOVA with post hoc, fFace-to-face group, gVirtual group, hControl group
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[38]. In another study, regarding the effect of childbirth
preparation classes on father-infant attachment, the
father-infant attachment was assessed 6 months after the
delivery using the PPAQ instrument. The results showed
no statistically significant difference between the two
groups in terms of father-infant attachment score. This
study is inconsistent with the present study as the edu-
cational intervention in this study had no effect on im-
proving the father’s attachment to the infant [36].
Different results obtained in this study and the present
study can be due to differences in the time of measuring
the father's attachment to the infant.
Infant care and communication skills training for fa-

thers during pregnancy and postpartum increase fathers’
skills in caring for and responding to infant’s needs and
improve parents' mental health [43]. Participation of fa-
thers in childbirth preparation classes and prenatal edu-
cation is one of the factors that affect fathers’
attachment behaviors [44]. On the other hand, fathers’
anxiety and depression during pregnancy have a negative
effect on the father’s attachment to the fetus [45]. There-
fore, prenatal education by reducing fathers’ anxiety [46]
can have a positive effect on the father’s attachment to
fetus and infant.
Since the transition to fatherhood and pregnancy are

anxious periods for fathers [47], it is essential to support
fathers during pregnancy. Therefore, health care pro-
viders are advised to conduct appropriate training pro-
grams to support fathers and reduce their anxiety. Since
in the present study, virtual education, just like in-
person education, improved the father’s attachment to
the infant, it is possible to overcome the temporal and
spatial barriers to fathers' presence in health programs
and in addition to helping fathers, increase the fathers’
support of mothers.

Strength, limitation, and future research
One of the strengths of the present study is confirming
the same effect of in-person and virtual training
methods on the father-infant attachment, thus proving
that virtual education can also be used to encourage
men to participate in childbirth preparation classes. One
of the limitations of the present study was the holding of
in-person childbirth preparation classes by different
trainers, which was beyond our control. However, due to
the use of the same educational contents in both groups,
this limitation was somewhat controlled. Other limita-
tions of the study included participants potential to ob-
tain pregnancy and childbirth information from other
sources during pregnancy, conceivably affecting the ac-
curacy of results. Also, it has not been possible to assign
participants randomly. This was because the only center
that offered special in-person childbirth preparation edu-
cation for men was the Azadi Health Center. On the

other hand, considering that our study is an educational
intervention, there is equally no possibility of blinding.
As specialist equipment is required for the delivery of
virtual education such as internet access and smart-
phones, the results of the study may not be generalized
to those without such equipment and/or people with less
access to the internet. For the special features of the
concepts of mother attachment to infant and father at-
tachment to infant, it is not possible to measure it before
educational intervention during pregnancy. In the
present study, the majority of women wanted to become
pregnant. As such, future studies may usefully engage
samples of women experiencing unwanted pregnancies
to explore whether outcomes may differ in such
populations.

Conclusion and implications for practice
The results of the present study showed that the mean
score of father-infant attachment in both in-person and
virtual education groups was significantly and clinically
higher than the control group. Considering that educa-
tion by both in-person and virtual methods had the
same effect on achieving the same results in the two
groups, it is suggested that to increase the participation
of spouses of pregnant women in the process of prenatal
care, the spouses of pregnant women should have the
option to engage in virtual education in addition to in-
person training.
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