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Abstract The purpose of this study was to investigate the
impact of depressive and anxiety symptoms on maternal
bonding to the infant 2–3 months postpartum and the
influence of the mother’s bonding to the infant during
pregnancy and to her own caregiver during her childhood
on maternal bonding 2–3 months postpartum. This study
originated from a community-based cohort study carried
out in rural Bangladesh. Trained staff collected data and
administrated the questionnaires during the third trimester
of pregnancy, at childbirth and 2–3 months postpartum.
Maternal depressive and anxiety symptoms were assessed
with the Edinburgh Postnatal Depression Scale and the
State Anxiety Inventory and the mother’s emotional
bonding to the infant with the Postpartum Bonding
Questionnaire. The results showed that 11% of the women
reported depressive symptoms, 35% anxiety symptoms,
3.4% both depressive and anxiety symptoms and 51%
neither depressive nor anxiety symptoms. Mothers with
depressive symptoms were older, were poorer, fewer were
literate, reported more intimate partner violence and showed
lower emotional bonding to their infants 2–3 months postpar-
tum compared to mentally well and anxious mothers.
Approximately 11% of the mothers reported mild bonding
disturbances and nearly one third of them showed depressive
symptoms. Depressive symptoms and giving birth to a girl

were negatively associated to a mother’s emotional bonding to
her infant, while maternal anxiety symptoms and high
bonding to the foetus during pregnancy were positively
associated to the mother's emotional bonding to the infant
2–3 months postpartum.
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Introduction

According to the attachment theory, a child is born with an
‘attachment behavioural system’ in order to be able to seek
proximity and contact with somebody better able to cope
with the environment and to maximise physical and
psychological protection and security (Cassidy 2008). To
make the attachment system effective, the caregivers are,
in turn, provided with a ‘caregiving system’, which
makes the caregivers sensitive to the infant’s signs and
cues and able to provide the infant protection, comfort
and care (Georg and Solomon 2008). Attachment refers to
a tie from the infant to his/her caregiver; an emotional
bond which is persistent, not transitory, involves a specific
person and is aimed at maintaining proximity or contact
(Ainsworth et al. 1978). Conversely, bonding refers to the
tie from the caregiver to the infant and is defined as a
unique relationship between two people that is specific
and endures through time (Klaus et al. 1995). Brockington
(2004) argues that the development of the relationship
between a caregiver and an infant is the most significant
process after birth and, according to Bowlby (1997), is of
crucial importance for the child’s development. The
bonding process often starts during pregnancy. Research
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by Siddique and Hägglöf (2000) indicates that a mother’s
emotional attachment during pregnancy influences her
engagement with and feelings for the infant after the
delivery. In addition, mothers who experience emotional
warmth from their own mothers during their childhood are
able to establish a more affectionate relationship with their
unborn babies than mothers without such experience
(Siddiqui et al. 2000). Mc Farland et al. (1978) reported
that 41% of new mothers felt love for their children during
pregnancy, 24% at birth and 27% during the first week.
Eight percent felt affection for their newborns after the
first week postpartum. Moreover, Robson and Kumar
(1980) found that 40% of primiparous mothers described
indifference upon first holding their children. Similarly,
Wittkowski et al. (2007) found that 25% of women
expressed feelings of disappointment or indifference
towards the infant 2 days postpartum. However, maternal
affection improved, and 4 days postpartum, only 9% of the
women admitted some disappointment or slight indiffer-
ence towards the infants. In a Swedish study, 8% of 106
new mothers showed impaired bonding to their children
1 week postpartum (Edhborg et al. 2005). Similarly, Reck
et al. (2006) found 7% of impaired bonding 2 weeks
postpartum in a German sample of mother–infant pairs.

Depressive and anxiety symptoms in women have
shown adverse impact on the woman’s relationship with
the foetus (DiPietro et al. 2002), the newborn baby
(Field et al. 2004) and, later, with the child (Van den
Bergh and Marcoen 2004). Kumar (1997) described that
some women with depressive symptoms have prolonged
problems in developing a loving relationship to their
infants and expressed absence of affection, rejection,
neglect and impulses to harm the infants. Indeed,
Brockington et al. (2001) found a rate of 29% bonding
impairment in his sample of mothers diagnosed with
postpartum depression. In addition, several studies have
shown that children of depressed mothers are more likely
to have cognitive, attention and emotional problems through-
out their development compared to children of non-depressed
mothers (Hay et al. 2001; Murray et al. 1996), which might
be due to disturbances in the early mother–infant relationship
(Murray et al. 2003; Campbell et al. 1995).

Depressed mothers are often described as either
passive and withdrawn or unresponsive and intrusive
(Field 1995). They also express more negative feelings or
antagonism than non-depressed women towards their
children (Reck et al. 2004). Such lack of sensitivity in
parental behaviours in the early mother–infant interaction
has been suggested to increase the risk for the child to
develop an insecure attachment to the parent in the second
year of life (Murray 1992; Teti et al. 1995). The adverse
effects of postpartum anxiety on the mother’s emotional
involvement with the infant are not as obvious in the

literature as the impact of depression (Figueireda and
Costa 2009). However, Feldman et al. (1997) reported that
high anxiety both before and after childbirth seem to
interfere with the woman’s ability to bond and invest in
the child emotionally. In contrast, other studies have
reported that high cortisol hormone levels in the mothers,
which usually are associated with stress and anxiety, also
resulted in elevated maternal emotional feelings for the
newborns (Giardino et al. 2008; Fleming et al. 1997).

Postnatal depressive symptoms have been paid some
research attention in South Asia (Patel et al. 2002; Rahman
et al. 2003; Gausia et al. 2009). Gausia et al. (2009) found
the point prevalence of depressive symptoms postpartum to
be 22% in a southern area of Bangladesh. The associated
factors were reported to be previous depression, depression
during pregnancy, perinatal death and bad relationship with
the mother-in-law or husband. However, anxiety symptoms
postpartum have been overlooked in research in South
Asia. In addition, research on maternal emotional
bonding to the infant is not as common as research
about infants’ attachment to their caregivers even in
high-income countries. In South Asia, no research on
maternal emotional bonding to the infant related to
postpartum depressive and/or anxiety symptoms has been
conducted to our knowledge. Thus, the aim of this study
is to investigate the impact of depressive and anxiety
symptoms on the maternal emotional bonding to the
infant 2–3 months postpartum. In addition, we explore
the influence of the mother’s bonding to the infant
during pregnancy and to her caregiver during her own
childhood on maternal bonding 2–3 months postpartum.

Materials and methods

Study design and setting

Data used in this study originated from a community-
based, longitudinal cohort study about the impact of
maternal, perinatal depressive and anxiety symptoms on
infant health and development in rural Bangladesh. This
study used data during the third trimester of pregnancy,
at childbirth and 2–3 months postpartum. The study was
carried out in two rural sub-districts of Mymensingh
district (120 km north of the capital city Dhaka). As in
other rural areas of Bangladesh, the majority of the
women are poor and are mostly involved in housework
and childcare.

Sampling strategy and sample

As depressive symptoms were one of the main measure-
ments used in the study, the sample size estimation was
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based on the expected prevalence of 20% maternal
depressive symptoms postpartum which was reported in
India (Patel et al. 2002) and Pakistan (Rahman et al. 2003).
Considering this prevalence of maternal depression, a
significance level of 0.05, a power of 0.80 and an effect
size of 0.40, 500 women in their third trimester of
pregnancy were needed to detect differences between
women with and without depressive symptoms. Taking
into account dropouts and non-responses over multiple
data collection phases, a sample size of 720 women was
selected at baseline, i.e. during the third trimester of
pregnancy. Two women died during childbirth, 26
children died intrauterine or were stillborn and six
children died within the first 4 days postpartum. Mothers
of these children were excluded from the study. Fourteen
mothers dropped out due to migration from the study
areas. Thus, 672 (93%) of the women and their infants
remained in the study until 2–3 months postpartum.

Data collection

Data were collected from July 2007 to August 2008.
Trained female staff collected demographic information
and administrated the questionnaires at the respondents’
homes during the third trimester of pregnancy. Information
was collected on maternal age and socio-economic status,
which included literacy, mean years of education, land
ownership by household and daily expenditure on food in
the respondent’s household. Obstetric and child data
included parity, number of children, sex of the child, mean
pregnancy weeks and mean birth weight. Family character-
istics included family structure (nucleus or extended family)
and relationship with husband and mother-in-law. Inti-
mate partner violence encompassed being a victim of
physical violence ever, violence during current pregnancy
and forced sex ever. In addition, the woman’s emotional
bonding to the foetus and attachment to her own
caregiver during her own childhood was collected during
pregnancy. Within 48 h after birth, data about length of
the pregnancy period and the child’s birth weight and sex
were collected. At 2–3 months postpartum, information
about maternal depressive and anxiety symptoms and the
mother’s emotional relationship and bonding to the child
was obtained.

Questionnaires

The Edinburgh Postnatal Depression Scale (EPDS; Cox
et al. 1987) was used to screen for depressive symptoms
2–3 months postpartum. EPDS is a 10-item questionnaire,
rated 0–3 on each item and ranging between 0 and 30. A
higher score indicates more depressive symptoms. The
instrument has been validated for screening of depression in

many countries and is also validated in Bangladesh by Gausia
et al. (2007) for postpartum women, which showed a
sensitivity of 89%, specificity of 87% at the cutoff of
9 out of 10. Thus, this cutoff score was used in this
study to categorise mothers with depressive symptoms
(10 or more on the EPDS) and without depressive
symptoms (<10 on the EPDS). The scale demonstrates a
relatively good reliability with a Cronbach’s alpha of
0.70.

The State Anxiety Inventory (STAI-S; Spielberger 1983)
was used to screen for anxiety 2–3 months postpartum. The
STAI-S consists of 20 items, rated 1–4 on each item and
thus ranging from 20 to 80. A higher score indicates more
anxiety symptoms. This has been found to be a reliable and
valid instrument that can be used in both the clinical and
general population. For the STAI-S, a cutoff score of 45
out of 46 was used to categorise anxious (46 and more)
or non-anxious (<46) states. The STAI was translated
from English into Bangla and then back to English again
by two bilingual persons. Cronbach’s alpha was 0.91 at
2–3 months postpartum.

The Postpartum Bonding Questionnaire (PBQ; Brock-
ington et al. 2001) was used to screen for the mother–infant
bonding 2–3 months postpartum. The PBQ is a 25-item
scale reflecting a mother’s feelings and attitudes to her
infant and shall be rated on a scale from 0 to 5. High scores
indicate more bonding disturbances. Four sub-scales are
included, which reflect impaired bonding (12 items),
rejection and anger (7 items), anxiety about care (4 items)
and risk of abuse (2 items). To identify mild bonding
disturbances, Brockington et al. (2001) suggest a cutoff of
11out of 12 on the sub-scale impaired bonding and 16 out
of 17 on the sub-scale rejection and anger to identify
severe bonding disturbances. In a re-validation study, the
sub-scale rejection and anger was revised and a cutoff of
12 out of 13 identified women with threatened rejection
and a cutoff of 16 out of 17 identified women with
established rejection (Brockington et al. 2006). The PBQ
was translated into Bangla according to the same procedure
as STAI-S.

The Prenatal Attachment Inventory (PAI; Müller 1993)
was used to assess the mother’s feelings, thoughts and
relationship to her foetus during the third trimester of the
pregnancy. The PAI consists of 21 items rated from 1 to 4,
and a high score indicated high emotional feelings and
relationship to the foetus. PAI was translated from
English into Bangla according to the same procedure as
STAI-S and PBQ. The Cronbach’s alpha for the total
scale was 0.70.

TheParental Bonding Instrument (PBI; Parker et al. 1979)
was used to measure the woman’s own bonding to her
caregiver during childhood. The measure is retrospective and
measures the parental style as the adult women remember
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their caregivers during the first 16 years of life. The PBI
consists of 25 items rated on a four-point scale from 0 to 3
and include two sub-scales, care (12 items) and overprotec-
tion (13 items). A high score on the sub-scale care indicates
affectionate, warm and caring relation to the woman’s own
caregiver and high scores on the sub-scale overprotection
indicates a dominant and overprotective caregiver as remem-
bered by the woman. The PBI has been found to have good
reliability and validity based on several studies from different
countries. This scale was also translated into Bangla
according to previously described procedure. Cronbach’s
alpha was 0.69 for the sub-scale care and 0.45 on the sub-
scale overprotection.

Statistical analysis

The data were coded and analysed using SPSS version 16
(SPSS Inc., Chicago, IL, USA). Four groups were
constructed according to the scoring of depressive and
anxiety symptoms of the sample. Group 1 consisted of
women scoring <10 on the EPDS and <46 on the STAI-S, i.e.
mentally well women; group 2 consisted of women scoring
10 or more on the EPDS and 46 and more on the STAI-S,
i.e. showing both depressive and anxiety symptoms; group 3
consisted of women scoring 10 or more on the EPDS and <46
on STAI-S, i.e., showing only depressive symptoms; and
group 4 consisted of women scoring <10 on EPDS and 46
or more on the STAI-S, i.e., showing only anxiety
symptoms. Descriptive analysis was performed to report
the prevalence of depressive and anxiety symptoms. One-
way analysis of variance was used to compare means
between groups with Scheffe’s post hoc test. Bivariate
measures (chi-squared test and Fisher’s two-sided exact p)
were calculated between potentially associated variables.
Correlations between variables were examined using the
Pearson correlation coefficients. A factor analysis of the
PBQ was carried out and Cronbach’s alpha values were
done for comparisons of the internal reliabilities of the
PBQ and its sub-scales, PAI, PBI and sub-scales. Finally,
linear regression analysis was conducted with parental
bonding as the dependent variable.

Ethical consideration

This is a collaborative project between BRAC, BRAC
School of Public Health, BRAC University and Karolinska
Institute (KI), Stockholm, Sweden. The Bangladesh
Medical Research Council, Dhaka and the Regional
Ethical Committee at KI, Stockholm approved the
study. Informed consent was taken from the participants
prior to the interviews. Respondents scoring 16 or more
on EPDS were referred to a nearby medical college
hospital.

Results

Depressive and anxiety symptoms 2–3 months postpartum

Of the 672 women who participated in the study, the
majority (51%) reported neither depressive nor anxiety
symptoms at 2–3 months postpartum and 3.4% reported
both depressive and anxiety symptoms. Almost 11%
reported only depressive symptoms and 35% only anxiety
symptoms 2–3 months postpartum. The mean scores
(standard deviations [SD]) according to the EPDS and
STAI-S in the four groups are shown in Table 1. Those
women who had both depressive and anxiety symptoms
had the highest mean scores on both EPDS and STAI-S.

Depressive and anxiety symptoms related to socio-economic,
family characteristics, obstetrics and child factors 2–3 months
postpartum

Mothers with both depressive and anxiety symptoms, as
well as those with only depressive symptoms, differed from
mothers who reported only anxiety symptoms and mentally
well mothers on a number of factors (Table 2). The first two
groups, in comparison to the latter two, were older, fewer
were literate, fewer lived in extended families, more
reported poor relationship with mother-in-law and husband
and more had experienced physical intimate partner
violence, forced sex ever and violence during the current
pregnancy. As also seen in Table 2, mothers with
depressive symptoms were poorer, according to the amount
of landholding by their households (p=0.04) and daily
household expenditure on food compared to anxious
women (p=0.001), and they also reported significantly
lower daily household expenditure on food compared to
mentally well women (p=0.001). It is apparent that mothers
with depressive symptoms had a vulnerable socio-economic
situation, while mothers with only anxiety symptoms did
not differ in this respect from the mentally well mothers. In

Table 1 Mean scores (SD) of maternal depressive and anxiety
symptoms 2–3 months postpartum

Maternal depressive
symptoms (EPDS)

Maternal anxiety
symptoms (STAI-S)

All (N=674) 5.7 (3.2) 43.9 (5.0)

Both depressive and anxiety
symptoms (N=23 [3.4%])

12.1 (2.1) 49.3 (2.5)

Only depressive symptoms
(N=72 [10.7%])

12.0 (2.0) 40.1 (4.2)

Only anxiety symptoms
(N=235 [34.9%])

4.6 (1.9) 48.5 (1.8)

Neither depressive nor
anxiety symptoms
(N=344 [51%])

4.7 (2.0) 41.2 (4.2)
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terms of obstetric characteristics, mothers with depressive
symptoms had more children and fewer were first-time
mothers. The mean birth weight of infants born to mothers
with depressive symptoms was significantly lower than that
of mothers in the other groups. Surprisingly, the birth
weight of infants of anxious mothers was significantly
higher compared to those of mothers who were mentally
well (p=0.03; Table 2).

Factor analysis of the Postpartum Bonding Questionnaire

To our knowledge, the PBQ has not been used in low-
income countries. Therefore, a principal component analy-
sis of the PBQ data was carried out in order to assess
whether the original four scales of Brockington et al. (2001)
could be used in our sample. We retained four components
with the eigenvalue ≥1. The first factor accounted for 23%
of the total variance and the four factors together accounted
for 47% of the total variance compared to the 51% of
Brockington et al. (2001). The factor loading did not
exactly support either the original structure reported by
Brockington et al. (2001) or the German version of the
PBQ (Reck et al. 2006). In comparison with the original
scale of Brockington et al., one item did not meaningfully
load (<0.4) into any of the components, i.e. item 20: ‘I am
afraid for my baby’, and some of the items did not load
meaningfully in the same components. However, to be able
to use the sub-scales impaired bonding and rejection and

anger suggested by Brockington et al. (2001, 2006) to
differ between mothers with mild and severe bonding
disturbances, we chose to use the original scales. The
Cronbach’s alpha (0.84) for the total PBQ was satisfactory.
Taking away item 20 did not show any difference in the
internal consistency and was thus not retained. Cronbach’s
alpha of the PBQ factor impaired bonding was 0.63,
rejection and anger 0.65 and anxiety about care 0.51.
Cronbach’s alpha of the fourth factor, risk of abuse, was
only 0.06 and thus not used in the analysis.

Correlations of maternal depressive and anxiety symptoms
and the mother’s bonding to the foetus, infant and own
caregiver

Correlation analysis examining the relationship between
depressive symptoms (EPDS) and anxiety symptoms
(STAI-S) at 2–3 months postpartum and the mothers’
bonding to their infants 2–3 months postpartum
revealed coefficients of R=0.339 (p=0.01) and R=0.404
(p=0.01), respectively. The mothers’ bonding to their
infants 2–3 months postpartum showed low, but signif-
icant correlations with the mothers’ bonding to their
foetuses during the pregnancy (R=−0.171; p=0.01).
However, within the mothers’ own relationships to their
caregivers during childhood, the sub-scales care and
overprotection were not significantly correlated to their
bonding with their infants.

Table 2 Socio-economic, family characteristics, obstetrics and child data of the sample according to depressive and anxiety symptoms

All, N=671 Depression and
anxiety, N=23

Depressed,
N=72

Anxiety,
N=234

Mentally well,
N=342

p value

Mean age (SD) 24.6 (6.1) 26.4 (7.4) 26.9 (6.6) 24.5 (6.3) 24.1 (5.6) 0.003

Mean years in school (SD) 3.7 (3.5) 2.4 (4.0) 2.1 (2.8) 3.8 (3.5) 4.1 (3.5) <0.001

Literate, N (%) 396 (59) 7 (30.4) 28 (38.9) 140 (59.8) 221 (64.5) <0.001

Amount of landa in household [mean (SD)] 83.3 (139.9) 71.5 (175.9) 49.2 (141.2) 103.5 (150.5) 77.4 (127.6) 0.007

Daily per capita household expenditure on
foodb [mean (SD)]

33.1 (13.5) 30.2 (13.5) 27.1 (10.3) 35.4 (15.1) 33.0 (13.3) 0.001

Live in extended family, N (%) 545 (81.2) 15 (65.2) 53 (73.6) 190 (81.2) 287 (83.9) 0.042

Poor relationship with partner, N (%) 160 (23.9) 11 (50.0) 25 (34.7) 51 (21.8) 73 (21.3) 0.002

Poor relationship with mother-in-law, N (%) 275 (47.5) 10 (58.8) 36 (59) 72 (36.7) 157 (51.5) 0.002

Ever experienced physical partner violence, N (%) 464 (69.2) 19 (82.6) 63 (87.5) 155 (66.2) 227 (66.4) 0.001

Experienced physical partner violence during
pregnancy, N (%)

121 (18.0) 7 (30.4) 23 (31.9) 41 (17.5) 50 (14.6) 0.002

Experienced forced sex by partner, N (%) 533 (79.4) 18 (78.3) 61 (84.7) 184 (78.6) 270 (78.9) 0.707

Parity—primipara, N (%) 178 (26.5) 3 (13) 9 (12.5) 64 (27.4) 102 (29.8) 0.011

Number of children [mean (SD)] 2.0 (1.9) 2.3 (1.8) 2.8 (2.2) 2.1 (2.0) 1.7 (1.7) <0.001

Sex of the child—girl, N (%) 336 (50.8) 10 (43.5) 34 (51.5) 119 (51.3) 173 (50.9) 0.912

Mean pregnancy weeks (SD) 39.3 (2.2) 40.2 (1.5) 39.1 (2.6) 39.1 (2.6) 39.5 (2.1) 0.051

Mean birth weight (SD) 2.9 (0.4) 3.0 (0.5) 2.7 (0.5) 2.9 (0.4) 2.9 (0.4) 0.001

a Landholding in decimals, 100 decimals=1 acre
b Expenditure in taka, USD 1=BDT 70.00
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Differences between mothers according to depressive
and anxiety symptoms and their bonding to the foetus,
own caregiver during childhood and bonding
to the infant 2–3 months postpartum

As seen in Table 3, there was a significant difference
between the four groups according to the mother’s bonding
to the foetus during the third trimester of the pregnancy
(F(3,667)=4.993, p>0.002). Women with depressive symp-
toms showed poorer bonding to their foetuses during
pregnancy than anxious (p=0.003) and mentally well
mothers (p=0.009). In addition, women with depressive
symptoms reported significantly less warm and caring
relationships to their own caregivers (p=0.006) than mothers
in the other groups (F(3,667)=4.516, p=0.004). Regarding the
sub-scale overprotection by caregivers during their own
childhood, anxious mothers rated their caregiver as more
dominant and overprotective (p=0.001) than mothers in the
other groups (F(3,667=5.926, p=0.001; Table 3).

As also shown in Table 3, women with depressive
symptoms scored higher on the maternal bonding scale,
indicating lower bonding to their infants compared to
mentally well mothers. The same was found according to
the sub-scales impaired bonding, rejection and anger and

anxiety about care. On the contrary, women who showed
anxiety symptoms reported better bonding, i.e. more
emotional feelings and care for the infant 2–3 months
postpartum, on both the maternal bonding total scale and on
the three sub-scales than all other groups of mothers.

Thus, 75 (11.3%) of the mothers reported impaired
bonding, e.g. mild bonding disturbances, to their infants
2–3 months postpartum. Of these mothers, 19 (28.8%)
showed depressive symptoms, 2 (8.7%) both depressive and
anxiety symptoms, 9 (3.9%) only anxiety symptoms and 45
(13.2%) showed neither depressive nor anxiety symptoms
(χ2=34.34, p=0.001). One woman with depressive symp-
toms showed established rejection and 13 (2%) showed
threatened rejection according to the second validation
study by Brockington et al. (2006). Six of these mothers, i.e.
nearly half, showed depressive symptoms, one showed
anxiety symptoms and six were mentally well mothers
according to our definitions (χ2=30.04, p<0.001).

Predictors of maternal bonding (PBQ)

A linear regression was performed with maternal bonding
(PBQ) as the dependent variable. Twenty variables described
in the background were entered in five steps: (1) socio-

Table 3 Maternal bonding to the foetus, to the mothers’ own caregivers and to the infant at 2–3 months postpartum

All, N=663 (1) Depression and
anxiety, N=23

(2) Depressed,
N=66

(3) Anxiety,
N=233

(4) Mentally well,
N=341

p value Significant difference
between

Mother–infant attachment
during pregnancy (PAI)
[mean (SD)]

39.7(6.2) 40.5 (8.0) 37.2 (6.4) 40.3 (5.8) 39.9 (6.3) 0.002 4 vs 2**

2 vs 3**

Mother’s bonding to own
caregiver (PBI)
sub-scale—care
[mean (SD)]

15.6 (2.0) 15.5 (2.0) 14.9 (2.9) 15.5(2.0) 15.9 (1.8) 0.004 4 vs 2**

Mother’s bonding to own
caregiver (PBI) sub-
scale—overprotection
[mean (SD)]

16.6 (3.1) 16.7 (3.1) 17.0 (3.5) 17.3 (2.5) 16.2 (3.3) 0.001 4 vs 3***

Maternal bonding with
infant postpartum (PBQ)
[mean (SD)]

14.4 (8.4) 14.3 (7.2) 20.4 (10.4) 10.0 (6.7) 16.3 (7.8) 0.001 4 vs 2**

4 vs 3***

1 vs 2*

2 vs 3***

PBQ sub-scale 1—
impaired bonding
[mean (SD)]

6.8 (3.8) 7.3 (3.3) 9.42 (4.82) 5.28 (3.17) 7.2 (3.62) 0.001 4 vs 2***

4 vs 3***

2 vs 3***

PBQ sub-scale 2—
rejection and anger
[mean (SD)]

4.49 (3.4) 3.6 (2.7) 6.5 (4.0) 2.7 (2.6) 5.4 (3.2) 0.001 4 vs 3***

1 vs 2**

2 vs 3***

PBQ sub-scale 3—
anxious about the
child [mean (SD)

3.0 (2.1) 3.3 (2.8) 4.1 (2.4) 1.9 (1.8) 3.6 (1.9) 0.001 4 vs 3***

1 vs 3*

2 vs 3***

*p<0.05; **p<0.01; ***p<0.001
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economic characteristics; (2) obstetrics and child data; (3)
family characteristics, including intimate partner violence; (4)
maternal bonding to the foetus during pregnancy and to the
woman’s own caregiver during childhood; and (5) maternal
depressive and anxiety symptoms. In the final model, four
variables that were significantly associated with maternal
bonding at 2–3 months postpartum explained 27% of the
variance. Maternal depressive symptoms and sex of the child
showed a direct association with the mother’s emotional
bonding to the infant, indicating negative impact on maternal
bonding to the infant if the mother shows depressive
symptoms 2–3 months postpartum and if she gave birth to a
girl. On the other hand, maternal anxiety symptoms and
maternal emotional bonding to the foetus during pregnancy
were inversely associated to maternal emotional bonding to
the child 2–3 months postpartum, indicating a positive impact
on the maternal bonding to the child (Table 4).

Discussion and conclusion

The main result of this study was that maternal depressive
symptoms 2–3 months postpartum showed a negative

impact on the mother’s emotional bonding to the infant.
Surprisingly, anxiety symptoms amongst mothers showed a
positive impact on their bonding to their infants. Maternal
postnatal depressive symptoms and giving birth to a girl
were independently and negatively associated to a
mother’s emotional bonding to her infant postpartum,
while maternal anxiety symptoms and high bonding to
the foetus during the pregnancy were positively associated to
the mother’s emotional bonding to the infant 2–3 months
postpartum. Thus, the results provide further evidence of
the early antenatal roots of the mother-to-infant bond
postpartum as that has been demonstrated in previous studies
(Müller 1996; Damato 2004; Siddique and Hägglöf 2000;
van Bussel et al. 2010).

Mothers with depressive symptoms postpartum had a
more vulnerable situation than anxious and mentally well
mothers. More amongst this group were poor, had low
education, were exposed to violence and reported poor
relationships with their partners. There were no differences
between anxious and mentally well mothers in these respects.
The frequency of depressive symptoms was lower in our
sample, 14.1%, 2–3 months postpartum than the 22%
reported in another study in Bangladesh (Gausia et al. 2009)

Table 4 Linear regression analysis on maternal bonding (PBQ) with infant at 2–3 months postpartum and its associated factors

B Standard error β t p value

Block 1 (R=0.251; R2=0.063)

Mother’s age 0.03 0.08 0.02 0.37 0.715

Mother’s schooling 0.01 0.01 0.00 0.06 0.951

Amount of land by the household −0.00 0.00 −0.04 −1.05 0.296

Household expenditure on food −0.00 0.00 −0.05 1.31 0.191

Block 2 (R=0.305; R2=0.093)

Parity (1=primipara; 2=multipara) 0.97 0.87 0.05 1.12 0.264

Number of children 0.17 0.28 0.04 0.63 0.530

Birth weight of the child −1.00 0.69 −0.05 −1.44 0.148

Length of pregnancy 0.11 0.13 0.03 0.82 0.412

Sex of the child (girl=1, boy=0) 1.37 0.57 0.08 2.33 0.017

Block 3 (R=0.310; R2=0.096)

Joint family (1=no; 0=yes) −0.06 0.75 −0.00 −0.07 0.941

Relationship with husband −0.04 0.09 −0.02 −0.50 0.621

Relationship with mother-in-law −0.00 0.01 −0.00 −0.09 0.928

Physical violence/ever (1=yes) −013 0.72 −0.01 −0.18 0.861

Forced sex/ever (1=yes) −0.51 0.67 −0.03 −0.76 0.446

Physical violence/pregnancy (1=yes) 1.11 0.79 0.05 1.41 0.159

Block 4 (R=0.336; R2=0.113)

Maternal bonding during pregnancy (PAI) −0.12 0.05 −0.09 −2.35 0.019

Maternal bonding (PBI—care) 0.09 0.09 0.04 1.02 0.311

Maternal bonding (PBI—overprotection) −0.09 0.09 −0.34 −1.00 0.320

Block 5 (R=0.546; R2=0.298)

Maternal depressive symptoms (EPDS) 2–3 months postpartum 0.70 0.10 0.27 7.32 <0.001

Maternal anxiety symptoms (STAI-S) 2–3 months postpartum −0.59 0.06 −0.35 −11.00 <0.001
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6–8 weeks postpartum. Different assessment periods could
partly explain the difference in the prevalence. On the
contrary, the prevalence of 34.7% maternal anxiety at
2–3 months postpartum is higher than that shown in high-
income countries. For example, Britton (2005) reported a
prevalence of 25% and Heron et al. (2004) reported a
prevalence of 13% during the postpartum period. The
prevalence of anxiety symptoms postpartum differs between
studies, as well as between measures and cutoff scores.
Concerns have been expressed that rating scales with
different categorisation might lead to over-pathologising
particularly during pregnancy (Oates 2002). However,
Adewuya et al. (2006) compared the prevalence of anxiety
during pregnancy among Nigerian women to non-pregnant
women and used clinical diagnoses according to DSM-V
anxiety disorders and found a prevalence of 39% among
pregnant women and 16.3% among non-pregnant women.
This difference was explained as pregnancy to be a period of
heightened level of emotion. However, even early postpar-
tum could be indicative of a period of heightened emotion
and thus our prevalence of 34.7% is plausible.

A relatively high percentage of mothers reported mild
bonding problems at 2–3 months postpartum: 11.3% in our
study compared to studies from high-income countries
(Righetti-Veltema et al. 2002; Edhborg et al. 2005; Reck et
al. 2004; Wittkowski et al. 2007), which indicated a quick
recovery of the maternal bonding rather soon after birth.
Mothers with depressive symptoms had the highest preva-
lence of impaired bonding (28.8%) compared to mentally
well mothers (13.2%) and anxious mothers (3.9%). This
result was consistent with Brockington et al. (2001) who
found a rate of 29% of impaired bonding in their sample of
mothers with diagnosed postpartum depression. Moehler et
al. (2006) found that maternal depressive symptoms in the
first 4 months predicted impaired bonding at 14 months, and
depressive symptoms 6 weeks postpartum showed the most
significant impact. The mean values of PBQ total score in
non-depressed Bangladeshi women were higher than that
reported by Reck et al. (2004) from Germany regarding non-
depressed women (M=16.41 vs M=9.07), as well as women
with depressive symptoms (M=20.35 vs M=12.13). As the
women in this study were poor, lived in hardship and, in
addition, the number of stillborn and child deaths within 48 h
after birth (N=27) were much higher than in high-income
countries, the delayed and low bonding at 2–3 months
postpartum could be due to the mothers’ vulnerable and
difficult economic situation and perhaps a fear to bond to the
infant before it is relatively certain that the infant will
survive. The estimated neonatal mortality was 36 out of
1,000 live births in Bangladesh in 2004 compared to the
global neonatal mortality, which is approximately 45 out of
1,000 live births, and to a high-income country such as
Sweden with 2 out of 1,000 live births (UNICEF 2009).

The impact of maternal anxiety early postpartum on the
mother–infant relation is not as well researched as maternal
depression. Britton (2005) found that anxious mothers were
less sensitive, less responsive and showed less competence
in the parenting role. However, this was not confirmed in
our study. Rather, maternal anxiety symptoms 2–3 months
postpartum seemed to lead to higher maternal bonding to
the infant. Despite this positive result, it is difficult to draw
conclusions in a longer perspective. Higher degrees of early
mother-to-infant bonding are no guarantee for future
healthy mother–infant relationships (Raphael-Leff 2005;
Winnicott 1956). Winnicott (1956) indicates that mothers’
heightened state of what he called ‘primary maternal
preoccupation’ at the end of the pregnancy and a few
weeks postpartum may be adaptive to meet the infant needs
in the early infancy, but could be problematic if the mother
does not drop this identification with the infant and regain
her self-interests again. Indeed, studies have reported that
maternal anxiety symptoms both antepartum and postpar-
tum have been associated with behaviour problems in
children up to 8–9 years of age (Luoma et al. 2001) and
increased risk of hyperactivity in preschool children
(O’Connor et al. 2002). Maternal anxiety during pregnancy
has also been associated with higher rates of infant temper-
ament difficulties and difficulties in infants’ regulations of
feelings (Austin et al. 2005; Huizink et al. 2003). Thus, the
finding about mothers with anxiety symptoms must be
interpreted with caution. However, the different impacts of
depressive and anxiety symptoms on the maternal emotional
bonding shows that it is important to differentiate between
depressive and anxiety symptoms clinically.

Although poverty and adverse social situation, including
violence and poor support, did not directly affect the
maternal bonding negatively, poverty, low education and
intimate partner violence were all factors strongly associ-
ated to the mothers’ depressive symptoms and thus
indirectly associated to the mothers’ ability to bond with
their infants. Mothers with anxiety did not seem to have a
more vulnerable situation than well mothers, but they
reported more overprotection from their own caregivers
during their childhoods. This result could indicate a vicious
circle where own childhood experiences might lead to
overprotection of their own children. This may be healthy
for small children, but not when the children become older.
The gender preference in favour of boys is deeply ingrained
in the Bangladeshi society (Gausia et al. 2009), as well as in
other Asian countries.Many studies have found an association
between infants’ gender and maternal postpartum depression
(Klainin and Arthur 2009) and this has also been reported
from Bangladesh by Gausia et al. (2009). Our finding that
the sex of the infant is predictive for impaired bonding may
be explained by the fact that having a girl is perceived to be a
financial drain on the family (Klainin and Arthur 2009).

314 M. Edhborg et al.



Limitations of the study

Limitations of the study are the use of self-reported
questionnaires for measuring maternal depressive and
anxiety symptoms instead of clinical diagnoses and the
assessment of maternal bonding by the women’s own
perceptions instead of objective observations. It is known
that depressed mothers often rate themselves as worse
parents than they really are (Frankel and Harmon 1996) due
to symptoms such as low self-esteem and negative thoughts
of themselves (Hornstein et al. 2006). The PBQ is a
relatively new questionnaire to measure mother–infant
relationship and the mother’s bonding to the child and
it has been questioned and consequently re-validated
(Reck et al. 2006; Wittkowski et al. 2007). Recently, a
Dutch study compared the validity and reliability on three
different scales measuring maternal bonding. One of these
scales was the PBQ. All the three scales were found to be
reliable and valid to give an indication of the early
emotional ties between a woman and her newborn infant
(van Bussel et al. 2010). The other two scales used to
measure women’s prenatal attachment to the foetus (PAI)
and to assess women’s emotional attachment to their own
caregivers (PBI) are well-known instruments which have
been used in many countries. However, since, to our
knowledge, it has not been used in Bangladesh before, the
results should to be interpreted with caution.

Conclusion

The results show that maternal depressive symptoms
negatively impact the mother’s emotional bonding to
her infant 2–3 months postpartum. Thus, it is important
to pay attention to the high prevalence of depressive
symptoms found in Bangladesh and to include assess-
ment of the mothers’ mental health during the perinatal
period. Cost-effective, non-pharmacological interventions
may be included in maternal and child health programmes in
Bangladesh to prevent the infant from having an adverse
development and insecure attachment as a result of impaired
bonding early in life. As maternal emotional bonding starts
already during pregnancy, it is important to assess for
depressive symptoms already during pregnancy. Although
anxiety symptoms showed a positive impact on maternal
bonding, more knowledge about anxiety symptoms and the
interaction between depressive and anxiety symptoms is
needed, as these two mood states with different biochemical
profiles seem to have opposite effects on bonding between
mother and child. In addition, our result confirms the
conclusion of Field et al. (2010) that comorbidity between
depressive and anxiety symptoms is not always the worst
condition and did often not have a more negative impact
than depressive symptoms alone.
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