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Abstract Objective The aim of this research was to study the ways in which problems of
adaptation to pregnancy influence the development of symptoms of perinatal
depression via the presence of brooding and low maternal-fetal bonding, in addition
to other risk factors previously established in the literature.
Study Design Representative sample of pregnant women in the third trimester of
gestation (N¼594) completed an online survey that included sociodemographic data
and measures of perinatal depression, adjustment to pregnancy, bonding, and
brooding. Other risk factors were also assessed as covariates, such as previous history
of depression, generalized anxiety, perceived social support, and experience of
stressful life events. Descriptive and correlational analyses were performed on the
scores obtained by the subjects with the different instruments. A path model was
formulated to establish the pathways through which adjustment influences perinatal
depression symptomatology. On the one hand, the presence of brooding (worst
adjustment to pregnancy ! high brooding ! perinatal depression symptomatology),
and on the other hand, the quality of maternal-fetal bonding (worst adjustment to
pregnancy ! poor quality fetal-maternal bonding ! perinatal depression symptom-
atology) would act as a mediator.
Results The factors proposed by the literature were predictive of perinatal depressive
symptomatology and the quality of adjustment to pregnancy. Problems adjusting to
changes during pregnancy and experiencing it unsatisfactorily may predict individual
differences in perinatal depressive symptoms. Significantly, this relationship was
mediated by two key factors, the presence of brooding and low quality of the
maternal-fetal bond.
Conclusion Our results provide evidence in favor of the existence of multiple paths
through which difficulties in adapting to pregnancy can favor the occurrence of higher
levels of perinatal depressive symptoms and identify new avenues for developing
research in this area and preventive interventions empirically informed.
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Being pregnant can be a very exciting yet also complex
experience for many women. The hormonal changes and
adjustment difficulties that are typical of pregnancy can
cause frequent mood disturbances, which, if exacerbated,
can lead to the onset of mood disorders.1 Specifically, peri-
natal depression has notably high incidence rates, particu-
larly during the third trimester of pregnancy.2

Perinatal depression comprises the presence of major
depressive disorder symptoms, with onset during pregnan-
cy, lasting up to 3 months postpartum, after which it is
termed as postpartum depression.2 The prevalence rate of
perinatal depression is between 10 and 20% and rising to 26%
in adolescent mothers.3,4 However, despite this high preva-
lence, 14 to 25% of pregnant women who meet diagnostic
criteria for this problem are not diagnosed or receive psy-
chological treatment.2 This is due to the lack of training of
health professionals to detect mental health problems and
the stigmatization of maternal depression, with depressive
symptomatology being attributed to the organic condition of
being pregnant.5

Developing effective ways to detect and prevent the
occurrence of depressive symptoms during pregnancy is
highly relevant, not only because of the medical and psycho-
logical consequences that depression has on the mother and
the baby, but also because of its influence on the quality of
the relationship that the mother will establish with
him/her.6 Studies show that depressive symptomatology in
pregnancy, when not properly treated, is associated with
higher risk of premature birth, as well as with lower birth
weight and more heightened irritability in the newborn.7–9

In addition, depressive symptomatology in pregnancy is
considered a risk factor for developing adequate maternal–
fetal bonding. Several studies show a relationship between
depressive symptomatology during pregnancy, lower quality
of breastfeeding 2 months after childbirth, and a poorer
experience of motherhood 1 year after childbirth.10

In view of all these issues and given the relevance of
establishing adequate models for the prevention of perinatal
depression, this study aimed to identify possible mecha-
nisms and paths influencing its development, going beyond
the risk factors that have been previously established in the
literature, as detailed below.

Risk Factors for Perinatal Depression

Research has focused on the better understanding of depres-
sive symptomatology during pregnancy and its prevention.
Different risk factors contributing to its development have
been established. The exhaustive study by Lancaster et al11

established the main sociodemographic risk factors for the
development of perinatal depression as: low socioeconomic
level, use of private medical insurance (the review was con-
ducted in a population within the American health system),
among others. In addition, as shown in other investigations,
psychological or psychosocial factors include the presence of
anxiety during pregnancy,12 having a previous history of
depression,13,14 the experience of negative stressful life
events,15–17 and a lower educational level.18 Moreover, the

lackof support froma significant other such as one’s partner is
linked to an elevated risk of developing depressive symptoms
during the third trimester of pregnancy.11,17,19,20

Despite advances in understanding these risk factors, there
is still considerable room for improvement in predicting and
detecting perinatal depression during pregnancy, as discussed
above. The most recent research highlights the need to better
understand the role of other psychosocial processes, both
individual and relational, that have not yet been fully consid-
ered in this field.2,11 From this view, several key aspects that
must be considered include: (1) how the difficulties women
have in adapting to their pregnancy, as well as (2) the way in
which they regulate the negative emotions this produces in
them and (3) the quality of the bonding they establish with
their baby, can all relate and contribute to the development of
perinatal depressive symptoms.

Adaptation to Pregnancy

The transition to motherhood involves major adjustments
and changes to all aspects of a woman’s life.21 Adaptation to
pregnancy is thus defined as the woman’s acceptance
responses to the changes produced by her baby’s develop-
ment and the satisfaction of being pregnant.22 It is funda-
mental to having a healthy experience of pregnancy.23 A
certain ambivalence is common among pregnant women,
since total and complete adaptation to pregnancy is unusu-
al.22,24 Nevertheless, insufficient adaptation to pregnancy is
linked to lower tolerance of changes and physical discomfort,
a greater fear and anxiety, and a tendency to experience low
mood and/or despair that can lead to conditions of clinical
depression during pregnancy.22,25

The mechanisms involved in the contribution of low
adaptation to pregnancy to perinatal depression onset may
not be particularly clear, a link could be mediated by various
factors: individual factor, by the way that negative emotions
produced by the adaptation difficulties of pregnant women
are managed (brooding); and relational factor, by the quality
of the maternal–fetal bond that the mother is establishing
with her baby as a result of these adaptation problems. Both
factors could be two of the main ways through which
depressive symptoms during the third trimester of pregnan-
cy develop because of low adaptation to pregnancy.

Brooding

Individual cognitive processes, such as how a pregnant
woman interprets emotionally ambiguous situations in her
environment, as well as the thinking styles used to copewith
negative moods26 can facilitate the development of perinatal
depressive symptomatology.27 In this sense, a ruminative
style, characterized by higher attention to negative cogni-
tions,28 could predict andmaintain the negative mood states
typical of depressive symptoms29,30 acting as downward
spirals.31

Rumination comprises the occurrence of recurrent
thoughts that focus the individual’s attention on negative
moods and their consequences.32 Specifically, brooding
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involves persistent passive thinking in response to sad
moods, focused on past problems.32,33

Numerous studies show that higher levels of brooding are
generally associated with greater vulnerability to develop
depressive episodes as well as with increases in their dura-
tion.34 In the case of pregnancy, higher levels of brooding
have been linked to higher levels of depressive symptom-
atology.27 Specifically in the third trimester of pregnancy,
brooding is a predictor of depressive symptomatology27,35,36

and thus an important subject of study as a possible mecha-
nism involved in the development of perinatal depression
because of problems in adapting to pregnancy.

Maternal–Fetal Bonding

Poorer quality of bonding during pregnancy, because of
pregnancy adaptation issues, should also be considered as
a clear predictor of perinatal depressive symptoms. Mater-
nal–fetal bonding is the mental representation a mother
develops regarding her baby and her care behaviors toward
it (i.e., having good nutrition, trying tomaintain a stable state
of mind, the experience of early motherhood or nesting).37

An adequate bonding must be established to ensure the
further development of the child and its relationship with
the mother. Good quality bonding during pregnancy is
associated with higher quality of mother–baby interactions
12 weeks after giving birth.38

On the one hand, poor adaptation to pregnancy is one of
the risk factors for the development of low-quality maternal
bonding.23 Women who have more difficulty in adjusting to
their pregnancy experience greater ambivalence toward
pregnancy and dislike of their physical image, exhibit fewer
care behaviors, and feel less attached to their baby,39 result-
ing in poorer quality bonding.23 On the other hand, poorer
qualitymaternal–fetal bonding is related to the development
of depressive symptomatology.1,40,41 Bonding can be consid-
ered as a protective factor during pregnancy against difficul-
ties and/or tensions that may arise in the adjustment to
pregnancy, including in the later postpartum stage.1

Given the clear evidence of adaptation to pregnancy
problems as direct contributors to the establishment of
worse bonding23 and the well-established connection be-
tween pregnancy adaptation issues and the development of
perinatal depression,22 the possible mediating role of low
bonding in the latter relationship between adaptation to
pregnancy and perinatal depression must be considered.

Study Aims

The objective of this studywas to test the association between
symptoms of perinatal depression and poorer adaptation to
pregnancy, in which brooding and bonding act as mediating
variables in the relationship between poorer adaptation to
pregnancy and the development of perinatal depression. Thus,
we predicted that poor adaptation to pregnancywouldpredict
elevated levels of brooding and low levels of bonding, which in
turn would lead to higher levels of depressive symptoms
during the third trimester of pregnancy.

First, previous literature shows that women with poor
adaptation to pregnancy may present negative mood states
that could lead to depressive symptoms.22 It has been
suggested that the appearance of such depressive emotional
states would be mediated by the mother’s ruminative re-
sponse style, as amaladaptive emotion regulation strategy in
response to problems of adaptation.26 Research has also
shown that depressive rumination is a predictor of depres-
sive symptomatology in the last trimester of pregnan-
cy.27,34–36 For this reason, a path model was conducted to
analyze the hypothesis that poorer adaptation to pregnancy
would play an indirect predictive role in perinatal depressive
symptom levels through its direct influence on brooding
rumination (hypothesis 1, i.e., adaptation to pregnancy !
brooding ! perinatal depressive symptoms).

Second, studies indicate that mothers with poorer adap-
tation to pregnancy have greater difficulties in establishing a
bonding of quality with their babies.23 In turn, this mother–
baby bond established during pregnancy has been consid-
ered a protective factor against the difficulties and/or emo-
tional tensions that could appear during pregnancy or
postpartum.1 Therefore, mothers establishing poorer quality
bonding due to the occurrence of problems in adapting to
pregnancy would present a greater risk of suffering from
depressive symptoms. Based on this, we used the pathmodel
to analyze the hypothesis that a poorer adaptation to preg-
nancy would play an indirect predictive role in perinatal
depressive symptoms through its direct influence on a
worsermaternal–fetal bonding (hypothesis 2, i.e., adaptation
to pregnancy! bonding! perinatal depressive symptoms).

Materials and Methods

Design: an online survey was created which included in-
formed consent, and assessment of socio-demographic and
psychological variables. For dissemination, the study infor-
mation and the link to access the survey were shared via
social networks. This way, a nondiscriminatory exponential
chain sampling procedure (i.e., snowball sampling tech-
nique) was used. The inclusion criteria for the study were
women over 18 years of age, of Spanish nationality, and in the
third trimester of pregnancy. The sample was recruited
between November 2021 and February 2022.

Participants: a nondiscriminatory exponential chain-re-
ferral sampling procedure (i.e., snowball sampling tech-
nique) was performed to recruit the sample between
November 2021 and February 2022. The dissemination of
the questionnaires was performed through social networks.
The inclusion criteria to participate in the studywerewomen
over 18 years of age and in the third trimester of pregnancy.
An initial sample of 648 was recruited, of which 54 subjects
were discarded for not meeting the inclusion criteria. The
final sample consisted of 594women in the third trimester of
pregnancy, with 75% of them being primiparous. All the
participants were of Spanish nationality. The average num-
ber of weeks of pregnancy at the time of participation in the
study was 33.26 (standard deviation [SD]¼3.88). The mean
age was 32.40 years old (SD¼4.19). Descriptive data of the
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sociodemographic characteristics of the participants and
dichotomous psychological measures are shown in detail
in ►Table 1. All participating women signed an informed
consent. The institutional ethics committees approved the
study protocol (Universidad Pontificia Comillas). No type of
remuneration or incentive was offered to the subjects for
their participation.

Instruments: first, the survey included questions about
sociodemographicdata: age,weekofgestation, typeofmedical
care received,marital status, educational level, andnationality.
Second, thefollowingquestionnaireswereused toevaluate the
main variables under study (perinatal depression, adaptation
to pregnancy, brooding, and bonding quality). Mean and
standard deviations of the psychological measures are
depicted in ►Table 2 (see in the Results section)

Perinatal depression: the Edinburgh Postnatal Depression
Scale42 has been validated for use in the perinatal stage. This
is a 10-item scale and items are rated on a 4-point Likert
scale. The cutoff score of �13 indicates an elevated risk of
depression. The Cronbach’s α of the Spanish adaptation of
the instrument was 0.9143 and in this study it was α¼0.86.

Adaptation to pregnancy and the maternal–fetal bonding:
these variables were assessed using the Affective Bonding
and Prenatal Adaptation Scale,44 which has been adapted for
its use with pregnant women from the second trimester of
pregnancy onward.45 It is a 21-item scale (12 items assessing
adaptation to pregnancy, 9 items assessing bonding). Items
are rated on a 5-point Likert scale. This version presents α
coefficients of 0.74 for the adaptation subscale and 0.74 for
the bonding subscale. The α coefficients in this study were
α¼0.56 for the adaptation subscale and α¼0.73 for the
bonding subscale.

Ruminative responses: we used the Ruminative Response
Scale,46which allows the evaluation of individual ruminative
response styles, specifically brooding rumination. It is a 22-
item scale, with items rated on a 4-point Likert scale. The
Spanish adaptation shows a Cronbach’s α of 0.93 on the total
scale.47 The α coefficients in this study were α¼0.93 for the
total scale and α¼0.80 for the brooding subscale.

Other psychological risk factors identified in previous
literature (i.e., experience of stressful life events, history of
previous depression, general anxiety and social support)
were also assessed and controlled for as covariates in the
study. All information regarding these variables can be found
in the ►Supplementary Appendix (available in the online
version).

The Total Scores of Each Instrument Were
Used to Compare the Variables with Each
Other

Statistical Analyses
Statistical analyseswere performed using IBM SPSS Statistics
version 22 software. First, descriptive analyses of sociode-
mographic data and psychological measures of the partic-
ipants were executed. Second, Pearson bivariate correlation
analyses were performed to test the association between the
main variables of the model (i.e., adaptation to pregnancy,

Table 1 Descriptive data of demographic characteristics
and dichotomous psychological measures

Variable Total
sample
(N¼ 594)

N %

Number of children

0 444 74.6

1 133 22.5

2 14 2.4

3 3 0.5

Educational level (%)

Primary 23 3.4

Secondary 113 19.0

University graduate 458 77.4

Marital status (%)

Single 19 3.2

Married or living together 575 96.8

Type of medical care (%)

Public health care 386 64.8

Health insurance 122 20.7

Private 86 14.5

Previous abortions (%)

No 585 98.3

Yes 9 1.7

Pregnancy complications (%)

No 455 76.9

Yes 139 23.1

Table 2 Mean, standard deviation, and bivariate correlations of psychological variables

Measure
r (p-value)

M (SD) Adaptation to pregnancy Bonding Brooding Perinatal depression

Adaptation to pregnancy 37.17 (4.58) 1

Bonding 29.61 (4.64) 0.545a 1

Brooding 3.79 (3.06) �0.369a �0.130a 1

Perinatal depression 8.54 (4.99) �0.375a �0.111a 0.528a 1

Abbreviations: M, mean; SD, standard deviation.
aCorrelations significant at p< 0.01.
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bonding, brooding, and perinatal depression) and the rest of
the dimensional risk factors under study (i.e., general anxiety
and social support levels). In accordance with Cohen’s48

criteria, the following magnitudes were applied in interpret-
ing the results: between�0.10 and�0.29 low; between
�0.30 and�0.49 medium or moderate; between�0.50 and
�1.0 high correlation..

Finally, we tested a pathmodel using a structural equation
that included the full set of variables that were significantly
correlated (i.e., adaptation to pregnancy ! brooding/bond-
ing ! perinatal depression). In this model, adaptation to
pregnancy acted as an exogenous variable, predicting peri-
natal depression symptomatology levels directly and indi-
rectly through the influence of brooding (i.e., mediator 1) and
bonding quality levels (i.e., mediator 2). The estimation of
standardized parameters of the path model was conducted
using the full information maximum likelihood estimation
method. To testmodelfit, we used standard criteria49: (1) χ2:
nonsignificant value; (2) χ2/gL: values lower than 2; (3) CFI
(comparative fit index) and TLI (Tucker–Lewis index): values
�0.95; (4) RMSEA (root mean square error of approxima-
tion): values �0.05. The hypothesized mediation pathways
(i.e., adaptation to pregnancy ! brooding ! perinatal de-
pression; adaptation to pregnancy ! bonding ! perinatal
depression) were tested via estimation of indirect effects
within the full path model. Structural equation models and
resulting path analyses were conducted using AMOS v18.0
(SPSS).

Results

Descriptive data of the sociodemographic characteristics of
the participants and dichotomous psychological measures
are shown in ►Table 1. ►Table 2 shows the mean (SD)
obtained by the sample in each instrument.

Bivariate Correlations
Bivariate correlation analyses showed significant correla-
tions between the main variables under study (i.e., adapta-

tion to pregnancy, brooding, bonding, and symptomatology
of perinatal depression), and other of the further risk factors
included in the study (general anxiety and social support
levels). The full set of correlation results is shown in►Table 2.

Structural Equation Model
Wetested a structural equationmodel (see►Fig. 1) including
the main variables under study (adaptation to pregnancy,
brooding, bonding, and symptomatology of perinatal depres-
sion), and modeling the hypothesized relations between
them (i.e., indirect effect paths), if they were all significantly
correlated in the previous analyses. In this model, a worse
adaptation to pregnancy would predict the presence of
perinatal depressive symptoms in the third trimester of
pregnancy indirectly through two paths ofmediation: higher
levels of brooding (hypothesis 1) and a worse quality of
maternal–fetal bonding (hypothesis 2). All the goodness-of-
fit indicators were good, as shown in ►Table 3.

Indirect effects were then tested using bias-corrected
bootstrap estimations (2,000 bootstrap samples with 95%
CI). A significant indirect effect of lower adaptation to
pregnancy on higher perinatal depressive symptoms via
individual differences in brooding (p¼0.001; standard error
[SE]¼�0.172; 95% confidence interval [CI}: �0.215 to
�0.137) was found, supporting the first hypothesis. Addi-
tionally, the indirect effect of lower adaptation to pregnancy
on higher perinatal depressive symptoms, via lower mater-
nal–fetal bonding (p¼0.044; SE¼0.039; 95% CI: 0.007–
0.072), was statistically significant, thus also supporting
the second hypothesis. A graphical representation of the
entire path model is provided in ►Fig. 1.

Discussion

This research aimed to study the pathways through which
risk factors explain depressive symptoms in the third tri-
mester of pregnancy, especially the quality with which a
woman adapts to her pregnancy. Previous research has
focused on the study of sociodemographic and psychological

Fig. 1 Path model of the relation between adaptation to pregnancy, brooding, bonding and perinatal depression.
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risk factors implicated in the development of perinatal
depressive symptoms, such as low socioeconomic status,
privatemedical insurance, and not living with the significant
other11; presence of maternal anxiety12; previous history of
depression13,14; experience of negative stressful life
events15–17; and lack of adequate social support net-
work.11,17,19,20 However, these previous studies have not
considered the further possible pathways for the develop-
ment of depression, through both individual and relational
mechanisms, that can result from the difficulties experi-
enced in adapting to pregnancy. Special attention in this
study was therefore paid to the difficulties that some moth-
ersmay have in adapting to the changes that their pregnancy
entails, since this can influence their use of emotion regula-
tion strategies and the quality of thebond they establishwith
their babies, both potentially mediating the development of
depressive symptoms.

Although the data collected in this study are cross-sec-
tional, which makes it difficult to establish the temporal
order of the influences between these factors, in keeping
with the main objective, a path was formulated to capture
the relationship between these variables. The results
obtained in the path model show a clear indirect effect of
adjustment to pregnancy on perinatal depressive symptom-
atology through themediation of both parenting (hypothesis
1) and low-quality attachment (hypothesis 2).

First, better adaptation to pregnancy was related to
women’s lower levels of brooding and depressive symptom-
atology, in line with previous research.22 In turn, more
brooding was linked to higher levels of depressive symptom-
atology in the third trimester of pregnancy, congruent with
other studies.27,35,36 Path analysis confirmed these relation-
ships, as well as the mediating role of brooding in the
relationship between poorer adaptation to pregnancy and
higher levels of perinatal depressive symptoms. These results
are in line with cognitive theories regarding basic processes
leading to depression,50 suggesting that a low tolerance to
bodily changes and physical discomfort during pregnancy
and a significant increase in fears and anxiety in this period
(i.e., problems of adaptation to pregnancy) could be equiva-
lent to experiencing pregnancy as a stressful life event or a
set of adverse experiences. Such experiences would be
associated with the use of a ruminative coping style, in
line with the theory of response styles and the empirical
research derived from it27,28,34–36 that would ultimately
contribute to higher levels of perinatal depressive symptoms.
In turn, brooding could act as a feedback factor, maintaining
the symptoms throughout the final trimester of pregnancy,
as well as beyond it in the postnatal period.29,30

Second, the results also supported the conclusions of
Hidalgo andMenéndez,23 that amore satisfactory adaptation

to pregnancy is related to a higher quality of bonding during
pregnancy. Thus, results suggest that if the mother accepts
the changes she experiences during pregnancy, she will
develop an adequate maternal response toward the baby
from her earliest interactions.51 Higher levels of bonding
were associatedwith lower levels of brooding and depressive
symptomatology. Path analysis confirmed these relation-
ships, as well as the mediating role of lower quality bonding
in accounting for the relationship between poorer adapta-
tion to pregnancy and higher levels of perinatal depressive
symptoms. However, the direction of the relationship be-
tween bonding and perinatal depressive symptomswould be
inverse to that considered in other research that have rather
considered bonding problems as a consequence of perinatal
depression,10,40,41 thus suggesting an alternative model in
which the quality of bonding could also be considered a
protective factor during pregnancy against the difficulties
and/or tensions that may arise, including increases in peri-
natal depression in the third trimester of pregnancy.1

Limitations and Strengths

This study has some limitations. First, the measurement
instruments usedwere self-report questionnaires, and doing
it online made it impossible to guarantee that participants
completed them in optimal circumstances and times. More-
over, the internal consistency of the adaptation to pregnancy
subscale was relatively low (obtaining a Cronbach’s α of
0.58). Given the importance of this risk factor, this makes
it important to replicate our findings with other instruments
assessing adaptation to pregnancy that have better psycho-
metric properties. It is also important to consider the global
pandemic situation caused by COVID-19 occurring at the
time of data collection for this study and how this may have
influenced the characteristics of the sample. Indeed, the
prevalence of depressive symptomatology in our sample,
representative of the population studied, was twice as
high in pregnant women comparedwith prepandemic data.8

As for the strengths of the study, the sample size was high
considering that this type of population is usually less likely to
participate in studies of this nature given thestate of gestation.
In turn, the results obtained belong to a representative sample
of the population, as can be seen in the percentage of partic-
ipants with depression during pregnancy (21% of the sample
exceeded the cut-off point for perinatal depression) and can
therefore be generalized to the entire population of pregnant
women in the third trimester of pregnancy. Finally, the results
support an alternative direction to the one typically consid-
ered in the literature, in the relation between the quality of
bonding andperinatal depressive symptoms, such as assessing
the influence of individual process variables in the

Table 3 Goodness-of-fit indices for the tested path model

X2 (gL) p X2/gL CFI TLI RMSEA (90% CI)

Model 1.214 (1) 0.271 1.214 1.000 0.997 0.019 (0.000/0.113)

Abbreviations: CI, confidence interval; CFI, comparative fit index; RMSEA, root mean square error of approximation; TLI, Tucker–Lewis index.
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development of depressive symptomatology in pregnancy, as
in the case of brooding.

Implications

These findings are highly informative and can be taken as a
starting point for the development of longitudinal studies,
with the aim of confirming the temporal relationship be-
tween these variables to improve knowledge about the risk
factors present in the final period of pregnancy and their
subsequent influence on postpartum mood and adaptation
to motherhood.

Continuing in this direction, correct identification and
early detection are framed as fundamental aspects for future
prevention and treatment.

Similarly, the development of new strategies to reduce the
occurrenceofearlymoodproblemsduringpregnancyshouldbe
considered essential, particularly through the development of
preventive interventionsagainstmelancholicruminationandto
prevent difficulties in establishing maternal–fetal bonding.

Our results show that it is also important in this type of
interventions to consider the style of the woman’s attach-
ment bond with her own mother, since this is an essential
component for the development of maternal identity.

Conclusion

The negative feelings a woman may have in adapting to the
changes produced by her pregnancy, leading to an unsatisfac-
tory experience of it, can act as a risk factor for the onset of
perinatal depressive symptoms in the third trimester of preg-
nancy. This relationshipwould bemediated by two factors, the
presence of brooding and a low quality of the maternal–fetal
bond. Poor adaptation to pregnancy could predict a maladap-
tive coping style in the mother, comprising a higher use of
brooding rumination, in turn predicting depressive symptoms.
Lower adaptation to pregnancy would also influence the ade-
quate establishment of good-quality bonding, reducing its
protective effect against the development of perinatal depres-
sive symptoms. This model provides a new direction of inter-
pretation of the relationship between bonding and perinatal
depressive symptoms, aswell as identifies new risk factors that
can improve the adequate detection and prevention of perina-
tal depressive symptoms in the third trimester of pregnancy.

Authors’ Contributions
M.V.-S.: conceptualization, methodology, investigation,
formal analysis, data curation, writing—original draft
and editing. R.R.S.: formal analysis and data curation. A.
B.: conceptualization, methodology, writing—review and
editing. A.S.L.: conceptualization, methodology, writing—
review and editing.

Funding
This research is part of the research project “Psychological
well-being in theperinatal stage andqualityof themother–
baby bond” of the call for funding of own research projects
2022 financed by (Universidad Pontificia Comillas).

Conflict of Interest
None declared.

References
1 Rodrigues AR, López JP, de la Nuez AGB. La vinculación afectiva

prenatal y la ansiedad durante los últimos tres meses del embar-
azo en las madres y padres tempranos. Un estudio preliminar. An
Psicol 2004;20(01):93–102

2 Krauskopf V, Valenzuela P. Depresión perinatal: detección, diag-
nóstico y estrategias de tratamiento. Rev Med Clin Las Condes
2020. Doi: 10.1016/j.rmclc.2020.01.004

3 Llewellyn AM, Stowe ZN, Nemeroff CB. Depression during preg-
nancy and the puerperium. J Clin Psyquiatr 1997;58(15):26–32

4 Rodríguez-Muñoz MD, Olivares ME, Izquierdo N, Soto C, Huynh-
Nhu L. Prevención de la depresión perinatal. Clin Salud 2016. Doi:
10.1016/j.clysa.2016.10.001

5 Onunaku N. Improving maternal and Infant Mental Health: Focus
on Maternal Depression. Los Angeles, CA: National Center for
Infant and Early Childhood Health Policy at UCLA; 2005

6 Suetsugu Y, Haruna M, Kamibeppu K. A longitudinal study of
bonding failure related to aspects of posttraumatic stress symp-
toms after childbirth among Japanese mothers. BMC Pregnancy
Childbirth 2020;20(01):434

7 Duboepre M, Belovicova K, Csatlosova K, Bogi E. Risks of using
SSRI/SNRI antidepressants during pregnancy and lactation. Inter-
discip Toxicol 2017;10(01):30–34

8 Gerardin P, Wendland J, Bodeau N, et al. Depression during
pregnancy: is the developmental impact earlier in boys? A
prospective case-control study. J Clin Psychiatry 2011;72(03):
378–387

9 Witt WP, Litzelman K, Cheng ER, Wakeel F, Barker ES. Measuring
stress before and during pregnancy: a reviewof population-based
studies of obstetric outcomes. Matern Child Health J 2014. Doi:
10.1007/s10995-013-1233-x

10 Seimyr L, Sjogren B, Welles-Nystrom B, Nissen E. Antenatal
maternal depressive mood and parental–fetal attachment at the
end of pregnancy. Arch Womens Ment Health 2009;12(05):
269–279

11 Lancaster CA, Gold KJ, Flynn HA, Yoo H, Marcus SM, Davis MM.
Risk factors for depressive symptoms during pregnancy: a sys-
tematic review. Am J Obstet Ginecol 2010;202(01):5–14

12 Reps JM,WilcoxM,McGee BA, LeonteM, LaCross L,Wildenhaus K.
Development of multivariable models to predict perinatal de-
pression before and after delivery using patient reported survey
responses at weeks 4–10 of pregnancy. BMC Pregnancy Childbirth
2022;22(01):442

13 Flynn HA, Walton MA, Chermack ST, Cunningham RM, Marcus
SM. Brief detection and co-occurrence of violence, depression and
alcohol risk in prenatal care settings. Arch Womens Ment Health
2007;10(04):155–161

14 Zuckerman B, Bauchner H, Parker S, Cabral H.Maternal depressive
symptoms during pregnancy, and newborn irritability. J Dev
Behav Pediatr 1990;11:190–194

15 Bergner A, Beyer R, Klap BF, Rauchfuss M. Pregnancy after early
pregnancy loss: a prospective study of anxiety, depressive symp-
tomatology and coping. J Psychosom Obstet Gynecol 2008;29
(02):105–113

16 Holzman C, Eyster J, Tiedje LB, Roman LA, Seagull E, Rahbar MH. A
life course perspective on depressive symptoms in mid-pregnan-
cy. Matern Child Health J 2006;10(02):127–138

17 Records K, Rice M. Psychosocial correlates of depression symp-
toms during the third trimester of pregnancy. J Obstet Gynecol
Neonatal Nurs 2007;36(03):231–242

18 Yang K, Jing W, Xiangdong C. Risk factors of perinatal depression
in women: a systematic review and meta-analysis. BMC Psychia-
try 2022;27(01):63

American Journal of Perinatology © 2023. The Author(s).

Difficulties in Pregnancy Adjustment as Predictors of Perinatal Depression Vega-Sanz et al.



19 Elsenbruch S, et al. Social support during pregnancy: effects on
maternal depressive symptoms, smoking and pregnancy out-
come. Hum Reprod 2007;22(03):869–877

20 Westdahl C, Milan S, Magriples U, Kershaw TS, Rising SS, Ickovics
JR. Social support and social conflict as predictors of prenatal
depression. Obstet Gynecol 2007;110(01):134–140

21 Nyström K, Öhrling K. Parenthood experiences during the child’s
first year: literature review. J Adv Nurs 2004;46(03):319–330

22 Lederman RP. Psychosocial adaptation to pregnancy: Seven dimen-
sions ofmaternal development. Nature 2020 . Doi: 10.1007/978-1-
4419-0288-7

23 Hidalgo MV, Menéndez S. La pareja ante la llegada de los hijos e
hijas. Evolución de la relación conyugal durante el proceso de
convertirse en padres y madres. Infancia Aprendiz 2003;26(04):
469–483

24 Santelli JS, Lindberg LD, Orr MG, Finer LB, Speizer I. Toward a
multidimensional measure of pregnancy intentions: evidence
from the United States. Stud Fam Plann 2009;40(02):87–100

25 McNamara J, Risi A, Bird AL, Townsend ML, Herbert JS. The role of
pregnancy acceptability in maternal mental health and bonding
during pregnancy. BMC Pregnancy Childbirth 2022;22(01):267

26 Hirsch CR, Meeten F, Gordon C, Newby JM, Bick D, Moulds ML.
Repetitive negative thinking and interpretation bias in pregnancy.
Clin Psychol Eur 2020;2(04):e3615

27 O’Mahen HA, Flynn HA, Nolen-Hoeksema S. Rumination, and
interpersonal functioning in perinatal depression. J Soc Clin
Psychol 2010. Doi: 10.1521/jscp.2010.29.6.646

28 DeJong H, Fox E, Stein A. Rumination and postnatal depression: a
systematic review and a cognitive model. Behav Res Ther 2016.
Doi: 10.1016/j.brat.2016.05.003

29 FrescoDM, Frankel AN,MenninDS, Turk CL, Heimberg RG.Distinct
and overlapping features of rumination and worry: the relation-
ship of cognitive production to negative affective states. Cogn
Behav Ther 2002. Doi: 10.1023/A:1014517718949

30 McLaughlin KA, Borkovec TD, Sibrava NJ. The effects of worry and
rumination on affect states and cognitive activity. Behav Ther 2007

31 Beevers CG. Cognitive vulnerability to depression: a dual process
model. Clin Psychol Rev 2005. Doi: 10.1016/j.cpr.2005.03.003

32 Nolen-Hoeksema S. Responses to depression and their effects on
the duration of depressive episodes. J Abnorm Psychol 1991. Doi:
10.1037/0021-843X.100.4.569

33 Treynor W, Gonzalez R, Nolen-Hoeksema S. Rumination recon-
sidered: a psychometric analysis. Cogn Behav Ther 2003. Doi:
0147-5916/03/0600-0247/0

34 Nolen-Hoeksema S. The role of rumination in depressive disor-
ders and mixed anxiety/depressive symptoms. J Abnorm Psychol
2000;109(03):504

35 Müller D, Teismann T, Havemann B, Michalak J, Seehagen S.
Ruminative thinking as a predictor of perceived postpartum
mother–infant bonding. Cogn Behav Ther 2013. Doi: 10.1007/
s10608-012-9454-7

36 Schmidt D, Seehagen S, Vocks S, Schneider S, Teismann T. Predic-
tive importance of antenatal depressive rumination andworrying
for maternal–Foetal attachment and maternal well-being. Cogn
Behav Ther 2016. Doi: 10.1007 / s10608–016–9759-z

37 Salisbury A, Law K, LaGasse L, Lester B. Maternal– fetal attach-
ment. JAMA 1701;289:2003. Doi: 10.1001/jama.289.13.1701

38 Siddiqui A, Hagglof B. Does maternal prenatal attachment predict
postnatal mother–infant interaction? Early Hum Dev 2000. Doi:
10.1016/S0378-3782(00)00076-1

39 Lindgren K. Relationships among maternal–fetal attachment,
prenatal depression, and health practices in pregnancy. Res
Nurs Health 2001. Doi: 10.1002/nur.1023

40 Condon JT, Corkindale C. The correlates of antenatal attachment in
pregnant women. Br J Health Psychol 1997

41 McFarland J, Salisbury AL, Battle CL, Hawes K, Halloran K, Lester
BM. Major depressive disorder during pregnancy and emotional
attachment to the fetus. Arch Womens Ment Health 2011

42 Murray D, Cox JL. Screening for depression during pregnancywith
the Edinburgh Depression Scale (EDDS). J Reprod Infant Psychol
1990. Doi: 10.1080/02646839008403615

43 Alvarado R, Jadresic E, Guajardo V, Rojas G. First validation of a
Spanish-translated version of the Edinburgh postnatal depres-
sion scale (EPDS) for use in pregnant women. A Chilean study.
Arch Womens Ment Health 2015. Doi: 10.1007/s00737-014-
0466-z

44 LafuenteM. La escala EVAP (Evaluación de la Vinculación Afectiva
y la Adaptación Prenatal). Un estudio piloto. Index Enferm 2008.
Doi: 10.4321/S1132-12962008000200012

45 Artica-Martínez J, Barba-Aymar G, Mejía-Muñoz AM, Manco-
Ávila E, Orihuela-Salazar J. Evidencias de validez de la escala
para la Evaluación de la Vinculación Afectiva y la Adaptación
Prenatal (EVAP) en gestantes usuarias del INMP. Rev Invest
Psicol 2018

46 Nolen-Hoeksema S, Morrow J. A prospective study of depression
and posttraumatic stress symptoms after a natural disaster. The
1989 Loma Prieta earthquake. J Pers Soc Psychol 1991. Doi:
10.1037/0022-3514.61.1.115

47 Hervás G. Adaptacion al castellano de un instrumento para
evaluar el estilo rumiativo: La Escala de Respuestas Rumiativas.
Rev Psicopatol Psicol Clin 2008. Doi: 10.5944/rppc.vol.13.
num.2.2008.4054

48 Cohen J. Statistical Power Analysis for the Behavioral Sciences.
2nd ed. Hillsdale, NJ: Erlbaum; 1988

49 WestonR, Gore PA. A brief guide to structural equationmodeling. J
Couns Psychol 2006. Doi: 10.1177/0011000006286345

50 Vázquez C, Hervás G, Hernangómez L, Romero N. Modelos cog-
nitivos de la depresión: una síntesis y nueva propuesta basada en
30 años de investigación. Psicol Conduct 2010;18(01):139

51 Palacios-Hernández B. Alteraciones en el vínculo materno-infan-
til: prevalencia, factores de riesgo, criterios diagnósticos y estra-
tegias de evaluación. Salud UIS 2016

American Journal of Perinatology © 2023. The Author(s).

Difficulties in Pregnancy Adjustment as Predictors of Perinatal Depression Vega-Sanz et al.




