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Background

The relationship between mother and child develops and progresses throughout

the pregnancy period. In recent times there has been increasing interest in antenatal

maternal–foetal bonding and its relationship with different variables, as well as

the impact of this bonding on the child’s mental health.

Objectives

To investigate the pattern of maternal–foetal relationship during pregnancy, and its

relationship to maternal depression and to different sociodemographic and pregnancy-

related factors, as well as to the perception of intimate relation with spouse.

Methods

One hundred expectant Egyptian mothers attending obstetric outpatient clinics for

regular follow-up of their pregnancy were recruited into the study. They were asked

to fill the Maternal–Fetal Attachment Scale (MFAS), the Intimate Bond Measure and

the Edinburgh Postnatal Depression Scale.

Results

Maternal antenatal bonding was significantly higher on the MFAS in expectant mothers

with longer gestational age. Women with assisted pregnancy had significantly higher

scores on the MFAS total score and Role Taking and Attribution subscales. However,

if the cause of infertility was unexplained or related to female-oriented factors, the

aforementioned MFAS scores tended to be significantly lower than when infertility was

related to male-oriented or both factors. Primiparous women had significantly higher

scores on the MFAS total score and Role Taking and Differentiation subscales

compared with multiparous women. Women who perceived themselves as being

healthy had significantly higher scores on the Interaction subscale of MFAS. In this

study the intimate relationship with the spouse, and not the marriage duration, showed

significant differences in relation to maternal bonding. Expectant mothers who

reported a positive attitude towards their marital relationship (Optimal Intimacy and

Affectionate Constraint) had significant higher means on the total score of the MFAS

and on the Interaction, Giving of Self and Role Taking subscales. The study showed

that expectant women with previous loss of foetus and those with no depressive

symptoms had better bonding despite the lack of significance.

Conclusion

Maternal antenatal bonding is associated with multiple factors including longer

gestational age, parity, previous loss of foetus, assisted pregnancy, perceived good

maternal health and intimacy with partner.
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Introduction

It was believed for many years that attachment between

the mother and her child starts in the few hours following

delivery (Honjo et al., 2003). As early as 1967 Rubin stated

that the immediate bond between a mother and her

neonate existed as a result of prenatal processes (Rubin,

1967). However, it was not until the 1980s that research

reflected the increasing recognition that the relationship

between a mother and her child starts to develop while

the child is a foetus. To date, the significance of antenatal

bonding is not as well studied as maternal–infant

postpartum bonding (Alhusen, 2008). According to

Brockington (1996) this prenatal affiliation develops in

a way similar to the mother–infant relationship after

birth. Cranley (1981) was the first to create a theoretical

construct and an antenatal attachment scale called the

Maternal–Fetal Attachment Scale (MFAS), an instrument

that continues to be the most frequently used in studies

on the antenatal period (Beck, 1999). Although it was

developed originally in the USA, the MFAS was used later

in different western cultures (Müller and Ferketich,
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1992; Seimyr et al., 2009) and in nonwestern countries

like Korea (Chang et al., 2004) and Japan (Narita and

Maehara, 1993). There is a dearth of research on the

maternal–foetal bonding in Egypt and Arab countries. To

the best of our knowledge this issue has not been

investigated in our culture.

Maternal–foetal bonding has been defined by many

researchers as the extent to which women engage in

behaviours that represent affiliation and interaction with

their unborn child (Cranley, 1981). During pregnancy the

expectant mother goes through multiple dynamic psycho-

logical and physiological changes that affect her relation-

ship with her unborn child. The maternal–foetal bonding

is suggested to be related to three main aspects: cognitive,

affective and altruistic. The cognitive component of

attachment is related to the desire to know about the

infant. The affective component represents the pleasure

accompanying thoughts of or interaction with the foetus.

The altruistic component is the desire for providing

protection to the coming child (Shieh et al., 2001).

With the increasing recognition that maternal–foetal

attachment (MFA) is an important requirement for

optimal maternal–infant adaptation (Fuller, 1990; Müller,

1996; Bryan, 2000), it is essential for mental health

professionals to monitor it as it has important implica-

tions for the mental health of both the mother and the

person to be (the child). Research has demonstrated

a correlation between prenatal and postnatal attachment

(Fleming et al., 1988; Müller, 1996). As such, early inter-

vention starts in the antenatal period, particularly as it is

well documented that optimal attachment in early infancy

is an integral component in the future development of the

child (Oppenheim et al., 2007). In addition, there is

emerging research suggesting that low levels of prenatal

attachment may be related to forms of foetal abuse

(Pollock and Percy, 1999; Laxton-Kane and Slade, 2002).

In contrast, there is growing evidence that the prevalence

of depression during pregnancy is comparable to post-

partum rates (Green, 1998; Evans et al., 2001; Austin,

2003, 2004). Hart and McMahon (2006) found that

women having low quality of foetal attachment reported

significantly higher levels of depression and anxiety (state

and trait). Lindgren (2001, 2003) reported that women

with lower depression scores had higher levels of MFA and

that MFA had significant direct effects on the health

practices of mothers.

Aim of the study
To investigate the pattern of maternal–foetal relationship

during pregnancy and factors positively and negatively

associated with it.

Hypothesis
Maternal antenatal bonding is positively associated with

longer gestational period, method of conception and

previous loss of foetus or a newly born child and negatively

associated with depression and poor marital relationship.

Participants and methods
Study type

This is a cross-sectional descriptive study conducted on

a convenient sample.

Site of study

Participants were recruited from six prenatal clinics

located in two governorates: Giza and Cairo.

Participants

One hundred expectant Egyptian mothers attending

gynaecology and obstetric outpatient clinics for follow-

up of their pregnancy between October 2010 and June

2011 were selected for the study. Exclusion criteria were

participants suffering from life-threatening conditions or

threatened abortion. A verbal explanation of the purpose

of the study and of the questionnaires and forms entailed

in the study was given. Those who agreed to participate

were given the questionnaires to be filled in without

assistance from the prenatal clinic team.

Tools

A structured information sheet covering the following:

(1) Sociodemographic: data about both parents, pertaining to

age, education, occupation and duration of marriage.

(2) Pregnancy: duration of pregnancy; if current pregnancy

is wanted, planned; mode of conception; mother’s

health during pregnancy; desired sex; expected sex

if known; number of foetuses; previous pregnancies;

previous miscarriages or loss of baby.

The Maternal–Fetal Attachment Scale (Cranley, 1981)

The MFAS version used is a 22-item scale (Brockington,

1996) scored on a five-point scale from 1 (definitely not)

to 5 (definitely yes), with 5 being the most positive

statement. It consists of five subscales:

(1) Role Taking: three items.

(2) Differentiation of Self from Fetus: three items.

(3) Interaction with Fetus: six items.

(4) Attributing Characteristics to Fetus: five items.

(5) Giving of Self: five items.

The Edinburgh Postnatal Depression Scale (Cox et al., 1987)

This is a self-reporting 10-item questionnaire scored on

a four-point scale from zero to three specifically designed

to screen for postnatal depression in community samples.

Five of the items concern dysphoric mood, two concern

anxiety and the remaining items deal with guilt, suicidal

ideation and an inability to cope.

The authors recommend a cut-off score of 9/10 for scre-

ening purposes for women in the postpartum period (Cox

et al., 1987). Although the Edinburgh Postnatal Depres-

sion Scale (EPDS) was developed specifically for the

screening and assessment of postpartum depression, it is

now widely used during the entire perinatal period

(Brandon et al., 2008).
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Both the MFAS and EPDS were translated into Arabic

and back translated by the authors and revised with

Prof. Ian Brockington, and the Arabic versions were used.

Intimate Bond Measure (Wilhelm and Parker, 1988)

It is a 24-item self-report scale assessing the nature of

partner relationship. It comprises two subscales: care and

control. The care subscale covers aspects such as affection,

consideration and understanding, whereas control assesses

the extent to which the participant feels dominated,

intruded upon, criticized and controlled by the partner.

Wilhelm and Parker (1988) defined four broad styles of

intimate relationships that they label as:

(1) Optimal Intimacy: high care, low control.

(2) Affectionate Constraint: high care, high control.

(3) Affectionless Control: low care, high control.

(4) Absence of Intimacy: low care, low control.

The scale was translated into Arabic and back translated.

Permission to use the scale was obtained by the first author

from Kay Wilhelm, after she approved the translation and

back translation.

Statistical analysis

Data were statistically analysed using Statistical Package

for Social Sciences, version 16 (SPSS Inc., Chicago,

Illinois, USA). Descriptive statistics for numerical data

were means and SD, whereas those for categorical data

were number and percentage. Inferential analyses used

for quantitative variables were the Student t-test and

the w2-test for qualitative data. Level of signif-

icance was taken at P values less than 0.05.

Ethical issues
Study approval was received from the research and ethics

committees of the Department of Psychiatry, Cairo Uni-

versity. A verbal consent was obtained from all the partici-

pants, describing the objectives of the study and the

questionnaires required to be filled. It was clearly stated

to all expectant mothers that participation in the study

was voluntary and that they had the right to withdraw

from the study without affecting their regular care at the

obstetric clinics.

Description of participants
Sociodemographic characteristics

Age

The age of the participants ranged from 22 to 43 (mean:

28.86 ± 4.72). Of them, 70.1% (n = 68) were in the 21–30

age group and 24.7% (n = 24) were in the 31–40 age group.

Only 5.2% (n = 5) were older than 40 years (Table 1).

Marriage duration

The majority of the participants (50%) had been married

for 1–5 years. Of the married participants 22 and 23% had

been married for periods less than a year and more than

5 years, respectively.

Education

Out of the 59 participants who stated their educational

level, 86.4% (n = 51) were university graduates.

Occupation

In all, 37.2% (n = 22) of the participants stated their

occupation as housewives, whereas the remaining 62.8%

(n = 37) were professionals, for example, physicians, phar-

macists and engineers; 27.1% (n = 16) were in managerial

and semiprofessional jobs (e.g. accountants, human

resources and public relation employees), and only 3.3%

(n = 2) were in a skilled job.

Pregnancy-related data

Pregnancy duration

As shown in Table 2, the majority of the participants were

in the third (46) or second trimesters (43%). Only 8%

were in the first trimester.

Health-related problems

An overall 23% (n = 23) reported variable health-related

problems (diabetes mellitus, removal of an ovary, hypo-

tension, hyperemesis and perceived poor health). In

contrast, 74% (n = 74) negated the presence of any health

problem and considered themselves healthy.

Parity

In all, 60.9% (n = 56) were primiparous, whereas 39.1%

(n = 36) were multiparous.

Previous foetal or neonatal loss

Of those who answered, 7.5% (n = 6) reported previous

foetal loss.

Mode of conception

Of those who answered, 45.4% (n = 44) had an assisted

pregnancy, whereas 54.6% (n = 53) reported natural

pregnancy.

Table 1 Sociodemographic characteristics

N (%)

Age (n = 100)
Range: 22–43
Mean ± SD: 28.86 ± 4.72

21–30 68 (68)
31–40 24 (24)
440 5 (5)
Unstated 3 (3)

Marriage duration (years) (n = 100)
o1 22 (22)
41–5 50 (50)
6–10 17 (17)
410 6 (6)
Unstated 5 (5)

Education (n = 100)
Preparatory 1 (1)
Secondary 7 (7)
University 47 (47)
Postgraduate studies 4 (4)
Unstated 41 (41)

Occupation (n = 100)
Housewife 22 (22)
Professional 19 (19)
Managerial and semiprofessional 16 (16)
Skilled 2 (2)
Unstated 41 (41)
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Cause of infertility in assisted pregnancy

Among the 44 participants who had assisted pregnancy,

the cause of infertility was due to a male factor in 47.7%

(n = 21), due to a female factor in 31.8% (n = 14) and due

to both male and female factors in 9% (n = 4). 11.4%

(n = 5) had infertility due to unexplained factors.

Results
Antenatal bonding as measured by Maternal–Fetal

Attachment Scale

As shown in Table 3, the MFAS total scale ranged from

50 to 105, with a mean score of 84.53 ± 11.29. Table 4

shows the responses of expectant mothers on the MFAS

subscales. On the Role Taking subscale, 93% of expectant

mothers were eagerly looking forward to holding their

babies and 90% were imagining themselves taking care of

the baby; however, only 75% were able to picture them-

selves feeding the baby. On the Differentiation of Self

from Fetus subscale 98% of expectant mothers were look-

ing forward to seeing how their baby looks like and about

90% enjoyed watching their tummy jiggle. A higher per-

centage of expectant mothers had decided on a girl’s

name (55%) than a boy’s (40.8%). On the Interaction

with Fetus subscale grasping the foot of the baby through

the tummy to move it received the highest percentage of

negative answers (76.3%) and was also the question not

answered the most number of times (20%). On the At-

tributing Characteristics to the Fetus subscale, the item

that received the highest number of positive answers was

wondering whether the baby could hear while inside the

mother’s womb (92%), followed by whether the child

could feel and think (89%). The highest percentage of

uncertainty was regarding the implication behind the

foetus kicking (33%) and ability to guess the baby’s

personality from the way he/she moved around (24%).

The highest percentage of negative answers concerned

the baby getting hiccoughs (56%). On the Giving of Self

subscale, 91% of expectant mothers stated that they were

engaging in activities to try to stay healthy, which they

would not otherwise do had they not been pregnant, with

82% eating meat and vegetables to ensure that the baby

gets a good diet and 84% giving up certain habits to help

their baby grow healthy; 88% of the participants felt that

all the trouble of being pregnant was worth it, whereas

52% felt that their body was ugly.

Sociodemographic correlates of antenatal bonding

Maternal bonding across age

The mean values obtained by the different age groups did

not differ significantly. However, the older group tended

to obtain higher mean scores on the total scale as well as

on the Role Taking and Attribution subscales (Table 5).

Maternal bonding according to marriage duration

Bonding did not differ significantly with the duration of

marriage of expectant mothers. However, as shown in

Table 6, there was a tendency for those married for more

than 10 years to obtain higher mean scores on the total

scale and all subscales except the Differentiation subscale.

Pregnancy-related correlates of antenatal bonding

Maternal bonding across pregnancy

Expectant mothers with longer gestational periods (in the

third trimester) obtained significantly higher mean scores

Table 2 Pregnancy related data

N (%)

Pregnancy duration
First trimester 8 (8)
Second trimester 43 (43)
Third Trimester 46 (46)

Health-related problems
None 74 (74)
Yesa 23 (23)
Unstated 3 (3)

Planned pregnancy
Yes 79 (79)
No 18 (18)
Unstated 3 (3)

Desired pregnancy
Yes 94 (94)
No 3 (3)
Unstated 3 (3)

First pregnancy
Yes 56 (56)
No 36 (36)
Unstated 8 (8)

Previous foetal or neonatal loss
Yes 6 (6)
No 74 (74)
Unstated 20 (20)

Desired sex for mother
Boy 19 (19)
Girl 27 (27)
Both 5 (5)
No preference 20 (20)
Unstated 29 (29)

Foetus sex
Boy 26 (26)
Girl 26 (26)
Both 8 (8)
Unstated 40 (40)

Number of foetuses
1 79 (79)
2 15 (15)
Unstated 6 (6)

Mode of conception
Natural 53 (53)
Assisted 44 (44)
Unstated 3 (3)

Cause of infertility in assisted pregnancy (n = 44)
Male 21 (47.7)
Female 14 (31.8)
Both 4 (9)
Unexplained 5 (11.4)

Psychiatric history
Negative 88 (88)
Positiveb 6 (6)
Unstated 6 (6)

aDiabetes mellitus, removal of an ovary, hypotension, hyperemesis, poor
health.
bThree reported depression, one anxiety and two nonspecified.

Table 3 Maternal–Fetal Attachment Scale total scale and

subscale mean scores (n = 100)

Mean SD Range

Total 84.53 11.29 50–105
Role Taking 12.87 2.2 6–15
Differentiation of Self from Fetus 12.49 1.79 8–15
Interaction with Fetus 17.44 3.8 8–25
Attributing Characteristics to Fetus 21.84 4.16 9–29
Giving of Self 20.05 3.2 6–25
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on the whole scale as well as on all the different subscales

(Table 7).

Maternal bonding according to mode of conception

Expectant mothers with assisted conception obtained

significantly higher means on the total scale and the

subscales of Role Taking, Interaction with Fetus and At-

tributing Characteristics to Fetus. Those who conceived

normally did not differ from those with assisted concep-

tion on Differentiation and Giving of Self subscales

(Table 8).

Maternal bonding according to cause of infertility

The mean scores differed significantly according to the

cause of infertility on the scale as a whole and on two sub-

scales, namely, the Role Taking and the Attribution

subscales. Higher means were obtained in case of male-

oriented factors or if both spouses had a problem than if

the reason for infertility had been a female-oriented

factor or was unexplained (Table 9).

Maternal bonding according to previous loss of foetus or

neonate

Those who reported previous loss of a foetus or a neo-

nate obtained lower means on all subscales except

the Interaction subscale, in which they scored higher;

however, all differences were statistically insignificant

(Table 10).

Maternal bonding according to parity

Expectant mothers who were pregnant for the first time

obtained a significantly higher mean score compared with

multiparous mothers on the scale as a whole, as well as on

the subscales of Role Taking and Differentiation (Table 11).

Maternal bonding according to mothers’ health during pregnancy

Expectant mothers reporting poor health or health-

related problems during their pregnancy obtained lower

means except on the Differentiation subscale; however,

the difference was statistically significant only on the

Interaction subscale (Table 12).

Perception of expectant mothers of their marital relation on

Intimate Bond Measure

The most frequent style of marital relationship as perceived

by the expectant mothers was Affectionate Constraint

(36.6%, n = 23), followed by Absent Intimacy (25.4%).

Optimal Intimacy and Affectionless Control were repre-

sented equally (19%).

Bonding according to style of intimate relation as perceived by

expectant mothers

Comparing the four styles of intimate relation, the

Affectionate Constraint group (high care, high control)

showed significantly higher total MFAS mean scores as

well as higher scores on Interaction and Giving of Self.

As shown in Table 13 the optimal style group showed

significantly higher Role Taking mean scores.

Table 4 Distribution of answers to the items of Maternal–Fetal Attachment Scale according to subscales

N (%)

Definitely yes Yes Uncertain No Definitely no

Role Taking
4 Picture myself feeding baby (n = 98) 43 (42.2) 32 (31.4) 8 (7.8) 14 (13.7) 1 (1)
8 Imagine myself taking care of baby (n = 98) 48 (49) 39 (39.8) 6 (6.1) 5 (5.1) 0 (0)
17 Can hardly wait to hold baby (n = 100) 59 (59) 34 (34) 5 (5) 1 (1) 1 (1)

Differentiation of Self from Fetus
3 Enjoy watch tummy jiggle as baby kicks (n = 97) 61 (61.9) 27 (27.8) 6 (5.9) 4 (4.4) 0 (0)
5 Looking forward to see how the baby look (n = 100) 75 (75) 23 (23) 1 (1) 1 (1) 0 (0)
10 Decided on a name for a girl (n = 98) 19 (19.7) 35 (35.7) 7 (7.1) 3 (33.7) 4 (4.1)
3 Enjoy watch tummy jiggle as baby kicks (n = 97) 61 (61.9) 27 (27.8) 6 (5.9) 4 (4.4) 0 (0)

Interaction with Fetus
1 Talk to my unborn baby (n = 100) 41 (41) 45 (45) 2 (2) 1 (1) 1 (1)
7 Refer to baby by nickname (n = 98) 33 (33.7) 35 (35.7) 7 (7.1) 23 (23.5) 0 (0)
16 I poke to get him/her to poke back (n = 96) 17 (17.7) 38 (39.6) 4 (4.2) 36 (37.5) 1 (1)
18 I stroke my tummy to quite baby (n = 97) 34 (35.1) 37 (38.1) 9 (9.3) 16 (16.5) 1 (1)
22 I grasp baby foot to move it around (n = 80) 3 (3.8) 6 (7.8) 10 (12.5) 50 (62.5) 11 (13.8)

Attributing Characteristics to Fetus
6 Wonder if baby feels cramped in there (n = 100) 28 (28) 42 (42) 9 (9) 19 (19) 2 (2)
9 Can guess what my baby’s personality will be (n = 99) 25 (25.3) 27 (27.3) 24 (24.2) 17 (17.2) 6 (6.1)
12 Wonder if baby can hear inside (n = 100) 36 (36) 56 (56) 2 (2) 6 (6) 0 (0)
13 Wonder if baby thinks and feels inside (n = 98) 34 (34.7) 53 (54.1) 5 (5.1) 6 (6.1) 0 (0)
15 Baby kicks to tell me it is eating time (n = 97) 18 (18.6) 32 (33) 32 (33) 12 (12.4) 3 (3.1)
19 Can tell baby has hiccoughs (n = 98) 7 (7.1) 20 (20.4) 16 (16.3) 41 (41.8) 14 (14.3)

Giving of Self
2 Feel the trouble of being pregnant is worth it (n = 98) 54 (55.1) 32 (32.7) 8 (8.2) 3 (3.1) 1 (1)
11 Do things to stay healthy (n = 100) 42 (42) 49 (49) 4 (4) 4 (4) 1 (1)
14 I eat meat and vegetable to be sure my baby gets good diet (n = 100) 41 (41) 41 (41) 9 (9) 9 (9) 0 (0)
20 Feel my body is ugly (n = 99) 21 (21.2) 31 (31.3) 16 (16.2) 28 (28.3) 3 (3)
21 Give up doing things to help my baby (n = 99) 33 (33.3) 50 (50.5) 6 (6.1) 9 (9.1) 1 (1)

Table 5 Maternal bonding across age

21–30 years 31–40 years 441 years F P

Total 85.43 ± 11.95 82.52 ± 9.34 85.6 ± 13.63 0.589 0.557
Role Taking 13.01 ± 2.21 12.25 ± 2.33 14.6 ± 1.67 2.627 0.078
Differentiation 12.57 ± 1.89 12.25 ± 1.59 12.4 ± 1.52 0.291 0.748
Interaction 17.97 ± 3.83 15.81 ± 3.35 17.4 ± 4.56 2.931 0.058
Attribution 21.98 ± 4.43 21.71 ± 2.99 23.4 ± 3.71 0.354 0.703
Giving of Self 19.95 ± 3.38 20.5 ± 2.67 20.2 ± 2.17 0.265 0.768
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Maternal bonding in relation to depression

Out of the 100 participants 96 answered the EPDS.

Applying the cut-off score of above nine points, 59.4%

(n = 57) of participants were scored as depressed. There

were no significant differences between those who were

scored as depressed on the EPDS and those who did not

on the MFAS scale as a whole or on any of its subscales.

However, the nondepressed group tended to score higher

mean values than the depressed group except on Differ-

entiation and Giving of Self subscales (Table 14).

Discussion
This study showed that the antenatal bonding was signifi-

cantly higher on the MFAS total score and on all subscales

in expectant mothers with longer gestational periods.

This is in line with the works of Grace (1989), Heidrich

and Cranley (1989), Lerum and LoBiondo-Wood (1989),

Righetti et al. (2005), Tsartsara and Johnson (2006)

and Hjelmstedt et al. (2006), in which gestational age was

consistently demonstrated to have significant correlation

with maternal development of antenatal bonding. A plau-

sible explanation is that the longer the gestational age,

the more likely the mother will adapt to the new role

transition and progress in the attachment process with

her unborn child.

This study showed that the mode of conception has an

impact on antenatal bonding. Gravidas with assisted con-

ception (44% of the sample) had significantly higher

scores on the MFAS total score as well as on the Role

Taking and Attribution subscales. As suggested by Alhusen

(2008) these women with long-awaited pregnancies usually

suffer from lengthy periods of infertility, thereby raising

their investment in the pregnancy and their perception

of the foetus as being precious. This finding is consistent

with the studies by Eugster and Vingerhoets (1999) and

McMahon et al. (2011) who reported the presence of signi-

ficant association between assisted conception and more

intense foetal attachment. In contrast, Hjelmstedt et al.
(2006) found no significant differences in maternal bond-

ing between women who conceived by means of in-vitro

fertilization versus those who conceived naturally.

It is noteworthy that the cause of infertility in women

with assisted pregnancy had a significant impact on ma-

ternal bonding. In this study, statistically significant lower

mean scores on the total MFAS and on the Role Taking

and Attribution subscales were observed if the cause of

infertility was unexplained or was due to factors related to

the female partner. This could be attributed to the fact

that stress levels may be higher in gravidas when they are

the cause of infertility. When the reason for infertility is

unknown, women tend to be blamed in our culture, ad-

ding to their stress and possibly affecting the ability to

bond with the unborn child. The different dynamics un-

derlying each cause of infertility seem an interesting area

that needs in-depth study.

In the current study, primiparous women had significantly

higher scores on the MFAS total score and on the Role

Taking and Differentiation subscales than did multi-

parous women. The higher bonding in mothers who were

pregnant for the first time may indicate their eagerness to

assume a new role that had never been experienced be-

fore. This is consistent with the study by Grace (1989)

and the meta-analytic study by Yarcheski et al. (2009) that

reported that parity correlated negatively with antenatal

bonding and is considered one of the predictors of MFA.

Although a significant difference was not found in the

total scores on MFAS among the mothers based on the pre-

sence or absence of a previous loss of a foetus, the mothers

with previous loss had lower bonding. This may reflect the

mothers’ worries that affected MFA. This is in line with the

study by Armstrong and Hutti (1998) who reported that

expectant mothers with previous loss of a foetus had

significantly greater levels of anxiety and significantly lower

Table 6 Maternal bonding according to marriage duration

o1 year 1–5 years 45–10 410 years F P

Total 83.63 ± 11.68 84.96 ± 11.84 84 ± 11.7 89 ± 8.49 0.364 0.779
Role Taking 13.11 ± 2.02 12.94 ± 2.09 12.82 ± 3.26 13 ± 1.55 0.057 0.982
Differentiation 12.64 ± 1.68 12.48 ± 1.76 12.52 ± 1.97 11.5 ± 2.07 0.649 0.586
Interaction 17.3 ± 4.93 17.94 ± 3.43 15.47 ± 3.52 19.17 ± 2.2 2.243 0.089
Attribution 20.63 ± 3.89 22.1 ± 4.38 22.47 ± 3.6 25 ± 1.9 2.035 0.115
Giving of Self 20 ± 2.94 19.76 ± 3.42 20.82 ± 2.94 20.3 ± 2.25 0.493 0.688

Table 7 Maternal bonding across pregnancy (n = 97)

First trimester Second trimester Third trimester F P

Total 72.24 ± 12.81 83.76 ± 9.6 87.6 ± 11.22 6.817 0.002
Role Taking 11 ± 2.62 13.13 ± 1.92 13.13 ± 1.67 3.78 0.026
Differentiation 10.25 ± 1.49 12.53 ± 1.74 12.87 ± 1.56 8.755 0.000
Interaction 15.88 ± 4.11 16.6 ± 3.71 18.47 ± 3.72 3.495 0.034
Attribution 18.19 ± 4.37 21.88 ± 3.58 22.48 ± 4.37 3.865 0.024
Giving of Self 17.53 ± 4.81 19.84 ± 3.04 20.87 ± 2.72 4.084 0.020

Table 8 Bonding according to the way of conception (n = 97)

Assisted Normal t P

Total 86.62 ± 11.87 81.48 ± 9.99 3.22 0.002
Role Taking 13.79 ± 1.49 12.16 ± 2.48 3.836 0.000
Differentiation 12.41 ± 1.91 12.55 ± 1.7 – 0.376 0.708
Interaction 18.33 ± 3.5 16.64 ± 3.94 2.205 0.03
Attribution 23.73 ± 4.13 20.55 ± 3.42 4.151 0.000
Giving of Self 20.72 ± 3.39 19.58 ± 2.87 1.79 0.076
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levels of prenatal attachment. The review by Alhusen

(2008) showed that several studies have reported that MFA

is lower in women with previous loss. The explanation

given is that when a mother experiences such a loss she

may grieve for a long time, and a subsequent pregnancy

may evoke a degree of apprehension, thereby disrupting

attachment. This is also in line with the study by Tsartsara

and Johnson (2006) who stated that women with a history

of miscarriage reported significantly higher pregnancy-

specific anxiety at the first trimester. It is worthy to

investigate the impact of worries and anxieties on maternal

bonding in future studies.

This study showed that maternal bonding tended to be

associated with older age of mothers, despite the lack of

significance. This finding is consistent with the work

of McMahon et al. (2011) who reported that older mothers

appeared to have some psychological advantages over their

younger counterparts. They tended to be more resilient

and reported lower symptoms of depression and anxiety

during pregnancy. This may give them an advantage in

bonding with their infants.

Although participants with life-threatening conditions

were excluded from the sample, other participants with

general medical conditions (n = 23) were included, unlike

most other research work that studied bonding only

among healthy mothers (Brandon et al., 2008). This

enabled the study to examine the effect of poor general

health of mothers on bonding with their unborn children.

In the current study, expectant mothers with poor general

health obtained statistically significant lower mean scores

on the Interaction subscale of MFAS. This finding sug-

gests that healthcare providers for pregnant women may

have to assess antenatal attachment especially when the

mother does not perceive herself as healthy. It might

be recommended that these women be educated about

the importance of interaction by talking and playing

with their foetuses, which may reflect in better attachment

and healthy relation with the infants in the future (Ahern

and Ruland, 2003). In Alhusen’s (2008) critical review of

literature, it was found that MFA predicts engagement in

health practices such as attending prenatal care, maintain-

ing a nutritionally sound diet, and getting regular exercise

that reflected positively on the mothers’ health and in

greater MFA.

In this study, intimate relations with the spouse, and not

marriage duration, showed significant differences in ma-

ternal bonding. This may point to the importance of mar-

riage perception as a quality, not just its duration. This is

in line with the work of Cranley (1981) and Wilson et al.
(2000) who concluded that social support, not necessarily

marriage duration, may influence attachment.

In this study expectant mothers who reported a positive

attitude towards their marital relation (Optimal Intimacy

and Affectionate Constraint) had significantly higher mean

scores on the total score of the MFAS as well as on the

Interaction, Giving of self and Role Taking subscales. This

finding is in line with most of the literature that reported

good marital relation and social support as important

predictors of antenatal bonding (Yarcheski et al., 2009).

Although a significant difference was not found between

the depressed and nondepressed groups of expectant

mothers on the MFAS total score or on any of its sub-

scales, it is noteworthy that the depressed group tended

to have lower mean scores than the nondepressed group.

A consistently reported finding of studies by Robertson

et al. (2004), Seimyr et al. (2009) and McFarland et al.
(2011) is that mothers with depressive symptoms are less

positive about their pregnancy and show lower scores on

MFAS. Further, Brandon et al. (2008) stated that mothers

showing strong MFA reported less depressive symptoms.

Table 9 Maternal bonding according to the cause of infertility

Male factor Female factor Both Unexplained F P

Total 91.55 ± 9.03 85.77 ± 16.4 89.76 ± 5.6 83.6 ± 9.94 3.8 0.007
Role Taking 14.14 ± 1.11 13.21 ± 1.76 14.25 ± 1.5 13.6 ± 1.95 4.348 0.003
Differentiation 12.9 ± 2.05 12.5 ± 1.83 11.0 ± 1.41 11.2 ± 0.85 1.689 0.159
Interaction 18.67 ± 3.41 18.46 ± 4.03 18.75 ± 1.5 16.2 ± 3.77 1.578 0.186
Attribution 24.48 ± 3.06 22.57 ± 5.75 25.78 ± 2.1 22.2 ± 3.42 5.847 0.000
Giving of Self 21.42 ± 2.61 19.81 ± 2.61 20.75 ± 1.5 20.4 ± 3.44 1.447 0.225

Table 10 Maternal bonding according to previous loss of foetus

or neonate

No loss Loss t P

Total 85.54 ± 11.1 80.54 ± 16.74 1.018 0.312
Role Taking 13.1 ± 2.15 12.17 ± 3.37 0.981 0.330
Differentiation 12.62 ± 1.8 11.67 ± 1.75 1.250 0.215
Interaction 17.44 ± 3.85 19 ± 3.36 – 0.960 0.340
Attribution 22.35 ± 3.95 20 ± 6.07 1.343 0.183
Giving of Self 20.24 ± 2.95 17.71 ± 5.68 1.866 0.066

Table 11 Maternal bonding according to parity

Primiparous Multiparous t P

Total 87.24 ± 10.77 81.73 ± 11.25 2.235 0.021
Role Taking 13.44 ± 1.91 12.14 ± 2.45 2.722 0.008
Differentiation 12.88 ± 1.74 12.03 ± 1.75 2.121 0.037
Interaction 17.9 ± 3.79 16.91 ± 3.71 1.221 0.225
Attribution 22.62 ± 4.23 21.19 ± 3.78 1.646 0.103
Giving of Self 20.65 ± 2.85 19.39 ± 3.46 1.898 0.061

Table 12 Maternal bonding according to mothers’ health during

pregnancy

Good Poor t P

Total 85.44 ± 11.39 82.41 ± 11.37 1.113 0.269
Role Taking 12.98 ± 2.05 12.65 ± 2.77 0.615 0.542
Differentiation 12.39 ± 1.78 12.78 ± 1.83 0.113 0.364
Interaction 17.84 ± 3.9 16 ± 3 2.051 0.043
Attribution 22.1 ± 4.01 21.54 ± 4.29 0.599 0.55
Giving of Self 20.15 ± 3.36 19.96 ± 2.4 0.252 0.801
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Clinical implications

When poor levels of MFA are identified during the course

of pregnancy, appropriate interventions should be im-

plemented to assist the expectant mother to achieve

a physically and psychologically sound pregnancy in an

effort to best optimize maternal and foetal health.

When factors known to threaten MFA, such as depression,

anxiety, substance abuse and lack of social support, are

present or suspected, both mental and maternity health-

care communication is highly advised. Together, an early

and effective intervention can be implemented.

Research implications

Future studies should include longitudinal designs to

enhance our understanding of the maternal–foetal relation-

ship over time. A prospective study using a larger, randomly

selected sample to examine the development of maternal

bonding across the gestational period and postnatal period

would aid in studying the relationship between antenatal

attachment and postnatal bonding with the infant and

allow generalization.

It is recommended to perform further studies to investi-

gate the presence of anxiety and depressive subthreshold

symptoms and clinical diagnoses among expectant women

and their impact on the process of maternal–foetal

bonding.

It is worth studying the bonding before and after per-

forming an ultrasound. The option and ability to view the

foetus as an independent being at an earlier point in

pregnancy is likely to contribute to the development of

maternal–foetal relationship at a much earlier point in

foetal development.

Further research on high-risk pregnancy mothers is needed

for adding knowledge to the interplay between obstetric

complications and development of antenatal bonding.

Study limitations

The cross-sectional design of the study prevented causal

inferences. In addition, this study recruited a convenient

sample with a relatively high level of education. The

participants in this study were well educated. Of the

women in this study 51% reported a university degree or

above. This does not represent the level of education

in the Egyptian population. The last census in 2006

reported that only 8% of Egyptian women had a university

degree or above (Central Agency for Public Mobilization

and Statistics (CAPMAS, 2006). This discrepancy may

limit the generalizability of the study results.

Acknowledgements
The authors thank Ian Brockington for his help with revising the back
translations and hence finalizing the Arabic translation of the MFAS
and EPDS.

Conflicts of interest
There are no conflicts of interest.

References
Ahern NR, Ruland JP (2003). Maternal–fetal attachment in African-American

and Hispanic-American women. J Perinat Educ 12:27–35.

Alhusen JL (2008). A literature update on maternal–fetal attachment. J Obstet
Gynecol Neonatal Nur 37:315–328.

Armstrong D, Hutti M (1998). Pregnancy after perinatal loss: the relationship
between anxiety and prenatal attachment. J Obstet Gynecol Neonatal Nur
27:183–189.

Austin MP (2003). Perinatal mental health: opportunities and challenges for
psychiatry. Australas Psychiatry 11:399–403.

Austin MP (2004). Antenatal screening and early intervention for ‘‘perinatal’’
distress, depression and anxiety: where to from here? Arch Women Ment
Health 7:1–6.

Beck CT (1999). Available instruments for research on prenatal attachment and
adaptation to pregnancy. MCN Am J Matern Child Nurs 24:25–32.

Brandon AR, Trivedi MH, Hynan LS, Miltenberger PD, Labat DB, Rifkin JB, et al.
(2008). Prenatal depression in women hospitalized for obstetric risk. J Clin
Psychiatry 69:635–643.

Brockington I (1996). Pregnancy and mental health. In: Brockington I, editor.
Motherhood and mental health. Oxford: Oxford University Press: pp. 61–134.

Bryan AA (2000). Enhancing parent-child interaction: with a prenatal couple
intervention. MCN Am J Matern Child Nurs 25:139–144.

Central Agency for Public Mobilization and Statistics (CAPMAS) (2006). Egyp-
tian Population Report [Homepage of The Central Agency for Public Mobi-
lization and Statistics]. Available at: www.capmas.gov.eg [Accessed 2
February 2011].

Chang S, Park S, Chung C (2004). Effect of Taegyo-focused prenatal education
on maternal–fetal attachment and self-efficacy related to childbirth. Taehan
Kanho Hakhoe chi 34:1409–1415.

Cox JL, Holden JM, Sagovsky R (1987). Detection of postnatal depression:
development of the 10-item Edinburgh Postnatal Depression Scale. Br J
Psychiatry 150 (June): 782–786.

Cranley MS (1981). Development of a tool for the measurement of maternal
attachment during pregnancy. Nurs Res 30:281–284.

Eugster A, Vingerhoets AJJM (1999). Psychological aspects of in vitro fertiliza-
tion: a review. Soc Sci Med 48:575–589.

Evans J, Heron J, Francomb H, Oke S, Golding J (2001). Cohort study of
depressed mood during pregnancy and after childbirth. Br Med J 323:257–260.

Fleming AS, Ruble DN, Flett GL, Shaul DL (1988). Postpartum adjustment in
first-time mothers: relations between mood, maternal attitudes and mother-
infant interactions. Dev Psychol 24:71–81.

Fuller JR (1990). Early patterns of maternal attachment. Health Care Women Int
11:433–446.

Grace JT (1989). Development of maternal–fetal attachment during pregnancy.
Nurs Res 38:228–232.

Table 13 Bonding according to style of intimate relation as perceived by expecting mothers

Absent Affectionless Affectionate Optimal F P

Total 84.4 ± 10.25 78.7 ± 12.15 90.9 ± 10.47 85.8 ± 7.5 4.335 0.007
Role Taking 12.59 ± 2.57 12 ± 2.85 13.58 ± 1.72 14.07 ± 0.96 3.058 0.034
Differentiation 12.47 ± 1.42 11.77 ± 1.83 12.69 ± 1.87 12.8 ± 1.93 0.974 0.410
Interaction 16.8 ± 3.04 16.08 ± 3.57 19.38 ± 3.32 16.6 ± 3.36 4.211 0.009
Attribution 22.94 ± 3.51 20.62 ± 3.93 23.85 ± 3.6 22.97 ± 3.2 2.268 0.089
Giving of Self 19.76 ± 2.59 19.15 ± 2.94 21.41 ± 2.56 19.4 ± 2.5 3.146 0.031

Table 14 Maternal bonding in relation to depression (n = 96)

Nondepressed Depressed t P

Total 85.38 ± 11.69 84.07 ± 11.28 0.550 0.584
Role Taking 13.26 ± 1.85 12.78 ± 2.25 1.091 0.278
Differentiation 12.46 ± 1.76 12.51 ± 1.82 – 0.126 0.90
Interaction 17.56 ± 3.84 17.25 ± 3.88 0.378 0.706
Attribution 22.33 ± 4.53 21.58 ± 3.95 0.868 0.388
Giving of Self 19.84 ± 3.71 20.18 ± 2.91 – 0.490 0.625

Correlates of antenatal bonding Moussa et al. 133

Copyright © Egyptian Journal of Psychiatry. Unauthorized reproduction of this article is prohibited.

http://www.capmas.gov.eg


Green JM (1998). Postnatal depression or perinatal dysphoria? Findings from
a longitudinal community-based study using the Edinburgh Postnatal
Depression Scale. J Reprod Infant Psychol 16:143–155.

Hart R, McMahon CA (2006). Mood state and psychological adjustment to
pregnancy. Arch Women Ment Health 9:329–337.

Heidrich SM, Cranley MS (1989). Effect of fetal movement, ultrasound scans and
amniocentesis on maternal–fetal attachment. Nurs Res 38:81–84.

Hjelmstedt A, Widström AM, Collins A (2006). Psychological correlates of
prenatal attachment in women who conceived after in vitro fertilization and
women who conceived naturally. Birth 33:303–310.

Honjo S, Arai S, Kaneko H, Ujiie T, Murase S, Sechiyama H, et al. (2003).
Antenatal depression and maternal–fetal attachment. Psychopathology
36:304–311.

Laxton-Kane M, Slade P (2002). The role of maternal prenatal attachment in
a woman’s experience of pregnancy and implications for the process of care.
J Reprod Infant Psychol 20:253–266.

Lerum CW, LoBiondo-Wood G (1989). The relationship of maternal age, quick-
ening and physical symptoms of pregnancy to the development of maternal–
fetal attachment. Birth 16:13–17.

Lindgren K (2001). Relationships among maternal–fetal attachment, prenatal
depression and health practices in pregnancy. Res Nurs Health 24:203–217.

Lindgren K (2003). A comparison of pregnancy health practices of women in
inner-city and small urban communities. J Obstet Gynecol Neonatal Nur
32:313–321.

McFarland J, Salisbury AL, Battle CL, Hawes K, Halloran K, Lester BM (2011).
Major depressive disorder during pregnancy and emotional attachment to
the fetus. Arch Women Ment Health 14:425–434.

McMahon CA, Boivin J, Gibson FL, Hammarberg K, Wynter K, Saunders D, et al.
(2011). Age at first birth, mode of conception and psychological wellbeing in
pregnancy: Findings from the Parental Age and Transition to Parenthood
Australia (PATPA) study. Human Reproduction 26:1389–1398.

Müller ME (1996). Prenatal and postnatal attachment: a modest correlation.
J Obstet Gynecol Neonatal Nur 25:161–166.

Müller ME, Ferketich S (1992). Assessing the validity of the dimensions of pre-
natal attachment. Matern Child Nurs J 20:1–10.

Narita S, Maehara S (1993). The development of maternal–fetal attachment
during pregnancy. J Acad Nurs Sci 13:1–9.

Oppenheim D, Koren-Karie N, Sagi-Schwartz A (2007). Emotion dialogues be-
tween mothers and children at 4.5 and 7.5 years: relations with children’s
attachment at 1 year. Child Dev 78:38–52.

Pollock PH, Percy A (1999). Maternal antenatal attachment style and potential
fetal abuse. Child Abuse Negl 23:1345–1357.

Righetti PL, Dell’Avanzo M, Grigio M, Nicolini U (2005). Maternal/paternal
antenatal attachment and fourth-dimensional ultrasound technique: a pre-
liminary report. Br J Psychol 96:129–137.

Robertson E, Grace S, Wallington T, Stewart DE (2004). Antenatal risk factors for
postpartum depression: a synthesis of recent literature. Gen Hosp Psychiatry
26:289–295.

Rubin R (1967). Attainment of the maternal role. Nurs Res 16:129–137.
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