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Abstract: The literature suggests that maternal insecure attachment is a risk factor for postpartum
depression which, in turn, affects motherinfant bonding. However, recent research in attachment
suggests that the investigation of attachment networks provides further insight in the understanding
of psychological outcomes. This study aims to test a model according to which mothers’ attachment
towards each of their parents contributes to explain attachment towards their romantic partners,
which itself is associated with maternal postpartum depression and, in turn, with motherinfant
bonding. The Attachment Multiple Model Interview, the Edinburgh Postnatal Depression Scale, and
the Postpartum Bonding Questionnaire were administered to 90 mothers of infants under 6 months
of age (32 with postpartum major depression). Results showed that attachment towards the partner
(1) is best explained by attachment to the father and (2) mediates the link between attachment to the
father and depression severity. Also, depression severity mediates the link between attachment to the
partner and motherinfant bonding. These results highlight the role of attachment models towards
the romantic partner and the father in the perinatal period and the relevance of attachment-focused
therapeutic programs in treating postpartum maternal depression.

Keywords: attachment; partner; postpartum depression; mother–infant bonding

1. Introduction

Perinatal depression is an episode of major depression with a peri-partum onset (i.e.,
during pregnancy or in the four weeks following delivery [1]). Its prevalence is estimated
at 11.9% during the whole perinatal period [2] and 17.7% during the postpartum period [3].
One of the well-known risk factors of perinatal depression is maternal insecure attach-
ment [4–13], and one of its main outcomes is poor maternal bonding [14–17]. However,
studies are lacking when it comes to the specific attachment relationships involved in feel-
ings of maternal insecurity. Recent research on attachment suggests that the investigation
of attachment networks provides further insight into the understanding of psychological
outcomes. This study aims to examine whether mothers’ attachment towards each of their
parents contributes to explain their attachment towards their romantic partner, which itself
is linked with postpartum depression. It also aims to examine whether attachment to the
romantic partner contributes to explain mother–infant bonding disturbances via maternal
postpartum depression. Results are expected to provide directions for care programs of
postpartum depression and/or bonding disturbances.

Int. J. Environ. Res. Public Health 2023, 20, 6155. https://doi.org/10.3390/ijerph20126155 https://www.mdpi.com/journal/ijerph

https://doi.org/10.3390/ijerph20126155
https://doi.org/10.3390/ijerph20126155
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/ijerph
https://www.mdpi.com
https://orcid.org/0000-0002-7658-1513
https://orcid.org/0000-0003-3140-8730
https://orcid.org/0000-0001-9274-8697
https://doi.org/10.3390/ijerph20126155
https://www.mdpi.com/journal/ijerph
https://www.mdpi.com/article/10.3390/ijerph20126155?type=check_update&version=4


Int. J. Environ. Res. Public Health 2023, 20, 6155 2 of 12

1.1. Maternal Bonding and Postpartum Depression

Maternal bonding refers to the maternal emotions and thoughts toward one’s in-
fant [18]. It is thought to develop during pregnancy or immediately after birth [18], and to
evolve over the first months of the infant’s life [19]. Bonding includes maternal behaviors
such as proximity seeking, touching, contact behavior, gazing, baby talk, positive expres-
sion, cuddling, smiling, and adaptation to cues expressed by the infant [17]. Maternal
depression is associated with mother–infant bonding disturbances [14–17]. Difficulties
in concentrating, anhedonia, and lack of energy caused by depression [1] may limit the
mother’s attention to the infant’s needs and interfere with learning to interpret his/her
signals, leading to reduced caregiving skills. Recent studies have shown that perinatal
depression is associated with low maternal sensitivity [20,21], low structuring behavior [22],
a more intrusive/controlling or unresponsive/passive interaction style [21,23], and less
warmth [24]. Insecure attachment style [4–13] and insecure attachment towards the part-
ner [25] have been identified as risk factors for depression and for associated bonding
disturbances. Insecure attachment refers to the feeling of not receiving the attention and
support one is in need of [26].

1.2. Postpartum Depression and Maternal Attachment Models

Insecure attachment towards the partner has been found to be linked to postpartum
depression [25]. According to attachment theory [26,27], attachment in adulthood is influ-
enced by the “internal working models” (IWM) of relationships developed early in life.
It is assumed that attachment experiences are encoded in long-term memory as mental
models of relationships, which guide perception and behavior in new social situations [28].
Studies showing that attachment towards the partner is predicted by attachment with the
mother during childhood [29,30] tend to further corroborate this assumption.

More recent research also suggests that attachment in different relationships explains
psychological outcomes better than attachment to a single person [31–33]. Consequently,
investigating the combined or cascade effects of young mothers’ relationship-specific
attachment models (to mother, father, and romantic partner) can be worthwhile to better
understand postpartum depression. It can be expected that mothers’ attachments to each
of their parents significantly explain attachment to their romantic partners, which itself is
associated with postpartum depression.

1.3. Maternal Attachment Models, Postpartum Depression and Mother–Infant Bonding

Recent studies suggest that maternal insecure attachment not only increases the risk
of postpartum depression but may also lead to bonding disturbances. More specifically,
researchers have found that maternal postpartum depression partially mediates the link
between maternal attachment style and mother–infant bonding [16,34]. These findings
suggest that a vicious circle may develop: the less support mothers feel from their at-
tachment relationships, the more depressed they feel and the less able they are to form
a high-quality bond with their babies. Thus, a more complex model (see Figure 1) of
mother–infant bonding disturbances as being explained by a cascade effect of attachments
towards each parent on attachment towards the romantic partner and in turn, on postpar-
tum depression can be hypothesized. Different attachment-focused therapeutic programs
have been developed and used to improve mother–infant bonding among mothers with
postpartum depression [35–40]. Better understanding the factors involved in this disorder
and associated bonding disturbances seems important to better specify which interventions
are relevant and what the main therapeutic targets should be (infant–mother bonding,
mother’s attachment towards each of her parents and/or towards her romantic partner).
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1.4. The Current Study

Taking into account the links between postpartum depression, maternal attachment,
and mother–infant bonding, the objectives of the present study are to test whether (see
Figure 1):

1. Mothers’ attachment to each parent is linked to attachment to their romantic partner;
2. Attachment to the partner is linked to depression and mediates the link between

attachment to parents and maternal depression;
3. Attachment to the partner contributes to explain mother–infant bonding via depression;
4. Insecure attachment towards each parent contributes to mother–infant bonding dis-

turbances via attachment to the partner and, in turn, via depression.

2. Method
2.1. Participants and Procedure

Ninety mothers of infants under 6 months of age participated in the study, 32 of whom
had a major postpartum depression disorder. Participants with a major postpartum depres-
sion disorder were recruited from a psychiatric father–mother–infant ward. Additional
participants were recruited via a network of midwives and through social networks in order
to constitute a sample with various levels of depressive symptoms. Mothers were recruited
between 2020 and 2022, during and after the COVID-19 pandemic. Age of participants
ranged from 23 to 42 years (M (Mean) = 31.8; SD (standard deviation) = 4.22). Participants’
socio-economic scores ranged from 12.5 to 66 (M = 45.5; SD = 12.2): 4 participants were in
the lowest socio-economic category, 41 were in the mid-range category, and 32 were in the
highest category (information was missing for 13 participants). Forty-nine women were
multiparous and forty-one were primiparous. Thirty had experienced at least one obstetric
labor complication: fifteen had experienced a cesarean section, five reported bleeding,
and fourteen the use of instruments (suction cup or forceps). None of the infants had
been placed in a neonatal intensive care unit and all of them were born after 37 weeks
of pregnancy.

Informed consent was obtained from all the participants. They were free to withdraw
from the study at any time without any consequences for their care. Participants filled
in the Edinburgh Postnatal Depression Scale and the Postpartum Bonding Questionnaire,
passed the Attachment Multiple Model Interview (AMMI; presented below), and answered
a few questions on their socio-economic status. The AMMI was administered individually
by a trained interviewer. After the interview, participants were offered the possibility
to debrief: they had the opportunity to ask questions if they had any, or express their
feelings if they had been emotionally disturbed by the experimental protocol. The study
was conducted in accordance with the terms of the institution’s ethics and those of the
Helsinki World Medical Association Declaration on Ethical Principles for Medical Research
involving Human Subjects. The procedure was approved by the Ethics Committee of the
psychology department of the university.
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2.2. Measures
2.2.1. Edinburgh Postnatal Depression Scale

The Edinburgh Postnatal Depression Scale, EDPS [41], is the most commonly used
depression screening tool in perinatal care [42]. It is a 10-item self-report questionnaire that
is scored on a Likert scale from 0 to 3, with some items being reverse scored. It provides a
continuous depression severity score varying from 0 to 30. Cut-off values of 13 or more
are often used to identify women likely to have a depression [43], although a cut-off of
11 seems to maximize sensitivity and specificity [44]. In this study the EDPS score was
used as a continuous measure. A literature review of 47 validation studies of the EDPS
demonstrated its validity in screening perinatal depression, good sensitivity (ranging from
0.65 to 1.00 depending on the study) and specificity (ranging from 0.71 to 0.97) [45].

2.2.2. Attachment Multiple Model Interview

Attachment representations of specific relationships were assessed with a semi-structured
interview, the Attachment Multiple Model Interview (AMMI) [29]. Attachment represen-
tations for each relationship (mother, father, partner) were coded on four attachment
dimensions: security, deactivation, hyperactivation, and disorganization of the attachment
system. Scores of security, deactivation, and hyperactivation vary from 0 to 8, whereas
scores of disorganization vary from 0 to 16. The validation study demonstrated that the
AMMI significantly discriminates internal working models specific to different relation-
ships [29]. Its validity has also been established with longitudinal data gathered from age
4 to 23, suggesting that AMMI scores at age 23 reflect corresponding cumulated lifetime
scores for security, deactivation, and hyperactivation [29]. Also, theoretically consistent
links between disorganization and unresolved trauma, maltreatment severity, suicidal risk,
and child abuse [29,31,46] further confirm its validity.

2.2.3. Postpartum Bonding Questionnaire (PBQ)

The quality of mother/infant bonding was assessed with the Postpartum Bonding
Questionnaire (PBQ [15,47]). The PBQ is a 25-item self-report questionnaire designed to tap
disturbances in the mother–infant relationship. Items are scored on a six-point scale from
0 (always) to 5 (never), with some items being reversed. In this study, we focused on the
general factor assessing the quality of the mother–infant relationship. The validation study
of Brockington et al. [15] demonstrated that this general factor had satisfactory sensitivity
(0.82) in identifying a variety of problems in the mother–infant relationship, including
sensitivity in identifying the mothers who were likely to have dangerous behaviors towards
their infants (contrary to other scales of the PBQ). It is based on 12 questions with scores
ranging from 0 to 60. The higher the score, the more severe the disorder.

2.2.4. Socio-Economic Status

Socio-economic status (SES) was measured using Barratt’s simplified measure of social
status (BSMSS [48]), based on the profession and the level of education of mothers and
their partners and on their marital status (e.g., married). BSMSS scores ranged from 8 to 66
(a higher socio-economic status).

2.3. Data Analysis

To determine whether SES (BSMSS) had to be controlled for in the main analyses,
correlation analyses were conducted to examine the links between SES and attachment
dimensions, mother–infant bonding, and depression. To test whether severity of the
depression and infant-mother bonding disturbances increased with insecurity within each
attachment relationship, we examined correlations between attachment scores for each
relationship (mother, father, partner) and, respectively, depression scores and bonding
disturbance scores. Finally, Partial Least Squares-Path Modeling analyses (PLS-PM) were
conducted to test the mediation model, according to which depression severity mediates
the link between attachment and mother–infant bonding.
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3. Results
3.1. Preliminary Analyses

Concerning socio-economic status, the BSMSS scores were not correlated with any of
the attachment scores, nor with bonding or depression scores (all rs < 0.15, all ps > 0.10).
Consequently, socio-economic status was not controlled for in the main analyses.

3.2. Main Analyses
3.2.1. Attachment Insecurity in Each Relationship and Postpartum Depression

Correlations between each attachment score (security, deactivation, hyperactivation,
disorganization) for each relationship (mother, father, partner) and depression are pre-
sented in Table 1. Expected correlations were found for each attachment dimension in
each relationship, except for security with the father, for which no significant link was
found. More specifically, depression was otherwise negatively associated with security and
positively with deactivation, hyperactivation, and disorganization (see Table 1).

Table 1. Correlations between depression and attachment scores for each relationship.

Depression Bonding Disturbances

Attachment Dimensions

Mother Security −0.24 * 0.01
Deactivation 0.24 * 0.04

Hyperactivation 0.29 ** 0.07
Disorganization 0.30 ** 0.09

Father Security −0.19 0.01
Deactivation 0.39 *** 0.17

Hyperactivation 0.30 ** 0.22 *
Disorganization 0.32 ** 0.17

Romantic partner Security −0.36 *** −0.18
Deactivation 0.29 ** 0.26 *

Hyperactivation 0.43 *** 0.19
Disorganization 0.36 *** 0.19

Note. * p < 0.05. ** p < 0.01. *** p < 0.001.

Correlations between each attachment score (security, deactivation, hyperactivation,
disorganization) for each relationship (mother, father, partner) and bonding disturbances
score are also presented in Table 1. Positive correlations were found between bonding
disturbances and hyperactivation toward the father and deactivation toward the partner
(see Table 1).

3.2.2. Mediation Model between Attachment to Each Parent and Mother–Infant Bonding
via Attachment to the Partner and in Turn via Depression Severity

Partial Least Squares Path Modeling (PLS-PM [49]) was used to test our conceptual
mediation model. The analyses were conducted in R version 4.1.2 (The R Foundation for
Statistical Computing, Vienna, Austria) [50] using the PLS-PM package [51]. PLS-PM is
a variance-based structural equation modeling technique that does not rely on normality
assumptions and can be used with small sample sizes [52]. In the PLS-PM approach, two
models were tested: (1) the outer (measurement) model describes the relationships with
the manifest variables (MVs) and their latent variables (LVs), and (2) the inner (structural)
model describes the relationships between the latent variables. To assess the significance of
coefficients, bootstrapping technique was used.

The initial conceptual model was composed of 14 manifest variables (MVs) loaded
on 5 latent variables (LVs) (see Table 2). Regarding the manifest variables loaded onto the
attachment LVs, attachment security scores were inverted to load in the same direction
as the deactivation, hyperactivation and disorganization scores: they were converted into
insecurity scores. As results indicated that the outer model was acceptable regarding the
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unidimensionality of all the LVs (all Dillon-Goldstein’s rho > 0.90) and cross-loadings (see
Table 3), the final outer model was identical to the initial conceptual model. It comprised
14 MVs loaded on 5 LVs, corresponding to the following factors: depression, bonding
disturbances, attachment to mother, attachment to father, attachment to partner.

Table 2. Descriptive statistics for latent variables (LVs) and manifest variables (MVs).

Latent Variables (LVs) Manifest Variables (MVs) Mean (SD)

Depression Depression 9.69 (7.20)

Bonding disturbances Bonding disturbances 13.4 (15.3)

Attachment Mother Security mother 4.67 (2.16)
Deactivation mother 3.66 (2.31)

Hyperactivation mother 2.86 (2.09)
Disorganization mother 4.74 (4.13)

Attachment Father Security father 4.53 (2.01)
Deactivation father 3.66 (2.38)

Hyperactivation father 2.20 (1.83)
Disorganization father 4.13 (3.76)

Attachment Partner Security partner 5.80 (1.43)
Deactivation partner 2.28 (1.70)

Hyperactivation partner 2.96 (1.81)
Disorganization partner 3.75 (3.18)

Table 3. Unidimensionality test for latent variables (LVs) and manifest variables (MVs).

Latent Variables (LVs) Manifest Variables (MVs) Unidimensionality

Depression Depression 1

Bonding disturbances Bonding disturbances 1

Attachment Mother Insecurity mother 0.92
Deactivation mother

Hyperactivation mother
Disorganization mother

Attachment Father Insecurity father 0.92
Deactivation father

Hyperactivation father
Disorganization father

Attachment Partner Insecurity partner 0.90
Deactivation partner

Hyperactivation partner
Disorganization partner

The inner model (see Table 3) was then built to examine the links between the at-
tachments towards the mother, the father, and the partner, depression, and mother–infant
bonding disturbances. Results indicated that Goodness of Fit of the model was 0.44. Direct
and indirect bootstrapped path coefficients (95% confidence interval) are presented in
Table 4. The model explained 25% of the variance of mother–infant bonding disturbances.
Figure 2 shows the path coefficients (β) between the LVs for the inner model. Significant
direct links were found between attachment to father and attachment to partner (β = 0.42),
between attachment to partner and depression (β = 0.34), and between depression and
bonding disturbances (β = 0.45). Conversely, there were no direct links between (1) attach-
ment to mother and attachment to partner (β = 0.20), nor (2) between bonding disturbances
and, respectively, attachment to mother (β = −0.24), attachment to father (β = 0.13), and at-
tachment to partner (β = 0.11). In this model, no direct links were found between depression
and (1) attachment to mother (β = 0.07) or attachment to father (β = 0.12).
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Table 4. Direct and indirect bootstrapped path coefficients.

Latent Variables (LVs) β Weight 95% Bootstrap CI

Attachment-Mother→ Attachment-Partner 0.19 [−0.04, 0.40]
Attachment-Father→ Attachment-Partner 0.42 [0.21, 0.64] *
Attachment-Mother→ Depression 0.07 [−0.22, 0.36]
Attachment-Mother→ Bonding −0.24 [−0.52, 0.07]
Attachment-Father→ Depression 0.12 [−0.13, 0.41]
Attachment-Father→ Bonding 0.13 [−0.21, 0.42]
Attachment-Partner→ Depression 0.34 [0.10, 0.56] *
Attachment-Partner→ Bonding 0.11 [−0.07, 0.32]
Depression→ Bonding 0.45 [0.20, 0.70] *
Direct and indirect paths Direct Indirect Total
Attachment-Mother→ Attachment-Partner→ Depression 0.07 0.07 0.14 [−0.17, 0.44]
Attachment-Father→ Attachment-Partner→ Depression 0.12 0.14 0.26 [0.01, 0.55] *
Attachment-Partner→ Depression→ Bonding 0.11 0.15 0.26 [0.06, 0.51] *
Attachment-Mother→ Attachment-Partner→ Depression
→ Bonding −0.24 0.08 −0.16 [−0.49, 0.27]

Attachment-Father→ Attachment-Partner→ Depression
→ Bonding 0.13 0.16 0.29 [−0.06, 0.60]

Note: CI = Confidence interval; * p < 0.05.
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However, indirect paths (Table 4) suggest that the indirect effect of attachment to father
on depression via attachment to partner (β = 0.14) was significant, as well as the indirect
effect of attachment to the partner on mother–infant bonding disturbances via depression
(β = 0.15). However, the mediation linking attachment to mother to bonding disturbances
via attachment to partner and depression was not (β = 0.08), nor was the mediation linking
the attachment to father to bonding disturbances via attachment to partner and depression
(β = 0.16).

4. Discussion

The objective of this study was to test a model, according to which (1) maternal
attachment towards the mother and the father contribute to explain attachment to the
romantic partner, (2) insecure attachment with the romantic partner is linked to depression
severity and, in turn, to impaired mother–infant bonding, and (3) attachment to the mother
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and attachment to the father are indirectly linked to mother–infant bonding disturbances
via attachment to the romantic partner and, in turn, depression severity.

The results first showed that attachment to the romantic partner was linked to at-
tachment to the father, but not to attachment to the mother. These results contrast with
the traditional idea of a hierarchical model of attachment formulated by Van IJzendoorn
et al. [53] in which the mother is considered more determining than the father (see also
Bowlby [54], Main [55], Bretherton and Munholland [56]). They are also different from the
findings of Grossmann et al. [30] and of Miljkovitch et al. [29] who found attachment to
the partner to be associated with attachment to the mother, but not to the father [29]. In
these two studies, participants were young adults, most of whom were not yet parents
and probably still living with their parents. Conversely, in the present study, participants
were all mothers and were on average 31 years old. The discrepancy between our results
and those of the two other studies could be explained by special maternal needs during
the perinatal period. During this period, mothers need their romantic partners both as a
source of support for themselves and as a father for their newborn child. According to
attachment theory [26], attachment to parents influence relationships with others through-
out life, namely, couple relationships in adulthood [57]. The present findings bring further
insight into the processes at play as they suggest that depending on the context and the
circumstances (e.g., young adulthood versus motherhood), specific attachment IWMs could
be activated over others.

Concerning the links between attachment and depression, the results showed that
insecure maternal attachment models towards the mother, the father, and the romantic
partner were all related to the severity of postpartum depression. This is consistent with
numerous studies suggesting that insecure attachment is a risk factor for postpartum de-
pression [4–13]. However, when all the attachment relationships were considered together,
only attachment with the romantic partner was directly linked to maternal depression
severity. Attachment to the father was indirectly linked to depression via attachment to
the romantic partner whereas attachment to the mother was not linked to depression. This
result highlights an activation of representations of specific relationships, that is, with the
partner and accordingly, with the father. This may be due to mothers’ specific needs during
the postpartum period, where the partner plays an important role as a co-parent and source
of support, and where questions regarding fatherhood are especially likely to arise.

As expected, maternal depression mediated the link between insecure maternal at-
tachment to the partner and bonding disturbances with the infant: the poorer the quality
of attachment to the partner, the higher the risk of postpartum depression and, in turn, of
mother–infant bonding disturbances. This result is in line with other studies documenting
links between maternal current adult attachment style and mother–infant bonding [58] and
with those showing that maternal depression partially mediates the link between attach-
ment and bonding [16,34]. The investigation of specific attachment models of the mother,
namely, with her own mother, father, and romantic partner, brings new insight on the way
representations of specific relationships seem more or less activated in the postpartum
period. They suggest that attachment models are not equally related to bonding and that
attachment to the romantic partner has a pivotal role for mothers in the perinatal period.
Thus, attachment to the partner may be a relevant therapeutic target in treating postpartum
depression. This result is also consonant with studies demonstrating that parental attach-
ment insecurity is associated with reduced involvement [58], less sensitive and responsive
parenting behaviors [59–61], and less feelings of closeness to the child [62,63]; and with
studies showing that support from the romantic partner and the quality of the relationship
with him are protective factors for postpartum depression [64,65]. The results of the present
study add to previous studies by suggesting that feeling secure with one’s partner may be
critical for the emotional well-being of young mothers, as well as for bonding with their
infant. They suggest that therapeutic work should not solely be focused on mother–infant
bonding, but also on the relationship between the mother and her partner. Moreover, the
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hypothesis of a possible replication of the model with the father in the relationship with the
partner (suggested by the link found between the two) could also be explored by therapists.

Limitations regarding this study should be addressed. First, the correlation sizes were
small to moderate, as were the explained variances in the mediation model, suggesting
that other factors contribute to the development of postpartum depression and bonding.
Secondly, although the PLS-PM analysis tested a model with specified directional links,
the cross-sectional design of the study calls for caution as to actual causal effects. For
example, depression may cause more negative perceptions of attachment relationships due
to cognitive distortions of negativity associated with the disorder. Interestingly, however,
the study shows that some relationships are more closely related to postpartum depression
than others. Thirdly, mothers were recruited during and after the COVID-19 pandemic.
The pandemic has been shown to have a detrimental effect on the quality of life of pregnant
women [66] and to be related to psychological outcomes for postpartum women [67,68].
Namely, the prevalence of postpartum depression was higher during the pandemic [67] and
mothers who could not be accompanied by their partner during and after childbirth because
of COVID restrictions on maternity visits were more at risk of anxiety and postpartum
traumatic stress symptoms [68]. The COVID-19 pandemic may thus be a confounding
factor in our study and the results may have been affected by the increased distress linked
to the COVID-19 context.

5. Conclusions

The results of this study highlight the central role of attachment to the partner in the
context of postpartum depression and suggest that attachment to the father may contribute
to how the relationship with the partner is perceived or vice versa. Beyond the fact that
representations of the father significantly account for representations of the partner, the
latter are involved in the severity of postpartum depression, which, in turn, is associated
with an increased risk of disturbances in mother–infant bonding. This underlines the
pertinence of orienting therapy on the relationship with the romantic partner and on
how it may be tinted by the attachment model of the relationship with the father. Hence,
therapeutic programs which focus on the attachment with the romantic partner, such as
emotionally focused couple therapy [35], which aims to strengthen the relationship between
the mother and her partner, seem particularly relevant for the treatment of postpartum
depression and can be an interesting complement to programs focused on the mother–infant
relationship.
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