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Perinatal posttraumatic stress disorder as
a predictor of mother-child bonding quality 8
months after childbirth: a longitudinal study
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Abstract

Background Negative childbirth experiences can be related to the onset of perinatal post-traumatic stress
symptomatology (P-PTSS), which significantly impacts the mother and the infant. As a response in the face of the
discomfort caused by P-PTSS, maladaptive emotion regulation strategies such as brooding can emerge, contributing
to the consolidation of post-partum depressive symptoms. Ultimately, both types of symptomatology, P-PTSS and
post-partum depression, can act as risk factors for developing mother-child bonding difficulties. Still, this full set

of temporal paths has to date remained untested. The present longitudinal study aimed to analyze the risk factors
associated with the appearance of P-PTSS after post-partum and to test a path model considering the role of P-PTSS
as an indirect predictor of bonding difficulties at eight months of postpartum.

Methods An initial sample of pregnant women in the third trimester of gestation (N=594) participated in a
longitudinal study comprising two follow-ups at two and eight months of postpartum. The mothers completed
online evaluations that included socio-demographic data and measures of psychological variables. A two-step linear
regression model was performed to assess the predictive role of the variables proposed as risk factors for P-PTSS, and
a path model was formulated to test the pathways of influence of P-PTSS on bonding difficulties.

Results A history of psychopathology of the mother, the presence of depression during pregnancy, the presence
of medical complications in the mother, and the occurrence of traumatic birth experiences all acted as significant
predictors of P-PTSS, explaining 29.5% of its variance. Furthermore, the path model tested further confirmed an
indirect effect of P-PTSS, triggered by a negative childbirth experience, on subsequent bonding difficulties eight
months after labor through its association with higher levels of brooding and, ultimately, postpartum depression
levels. A further path showed that bonding difficulties at two months postpartum can persist at eight months
postpartum due to the onset of brooding and postpartum depression symptoms.

Conclusion We identified a set of robust predictors of P-PTSS: the mother’s previous history of depression, perinatal
depression during pregnancy, the presence of medical complications in the mother and the occurrence of traumatic
birth experiences, which has important implications for prevention. This is particularly relevant, as P-PTSS, when
triggered by a negative childbirth experience, further indirectly predicted the development of mother-child bonding
difficulties through the mediation of higher use of brooding and symptoms of postpartum depression. These findings
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can serve as a basis for developing new longitudinal studies to further advance the understanding of perinatal

mechanisms of mental health.

Keywords Childbirth, P-PTSS, Bonding, Brooding, Postpartum depression

Background

The childbirth experience may sometimes be associated
with different uncertainties and complications, mak-
ing childbirth a potentially threatening situation for
some women, especially first-time mothers [1]. This can
sometimes lead to experiencing childbirth as a traumatic
event, being even associated with the subsequent devel-
opment of perinatal post-traumatic stress symptomatol-
ogy in the mother after childbirth (P-PTSS) [2]. In this
study we aimed to provide an integrative analysis of the
risk factors that contribute to the onset of P-PTSS and
its subsequent contribution to the emergence of further
crucial problems such as the emergence of mother-child
bonding difficulties at post-partum.

Traumatic childbirth and its relation to perinatal post-
traumatic stress symptoms

The stress of the intervention, the perceived threat to
the mother’s or baby’s life, and early separation from the
baby [3] can all make childbirth a traumatic experience,
impacting the mother, her baby, and the whole family
[4-8]. The experience of childbirth as a traumatic event
has been consistently linked to P-PTSS due to the nega-
tive psychological impact of the childbirth experience for
some women [9-11]. It is estimated that around 4—16%
of women may present symptoms clinically compatible
with a P-PTSS after giving birth and that 30% would even
meet diagnostic criteria for this disorder [12]. P-PTSS
is primarily characterized by nightmares, flashbacks,
irritability, guilt, and attempts to avoid thinking or talk-
ing about the birth experience [4, 8]. Some of the most
prominent risk factors for the onset of P-PTSS are the
presence of a previous history of depression, as well as
the occurrence of depression [13], medical complications
[12] and the experience of stressful life events [14] during
pregnancy. The quality of medical care received during
childbirth [12, 14—16], negative subjective experiences of
childbirth [11-13, 15, 17-18] and medical complications
in the mother [12] as in the newborn [14], such as pre-
term birth [11, 19], also stand out from the moment of
birth itself as contributors to P-PTSS.

As it can be seen, although studies on risk factors for
P-PTSS are numerous and identify multiple associated
factors, these studies lack the inclusion of an integrative
analysis considering this series of factors as a whole and
do not take into consideration the occurrence of differ-
ent risk factors that can emerge at different times (i.e.,
previous history, pregnancy period, time of childbirth)
through longitudinal designs. Therefore, this was our first

aim in this study. As a second aim, once we established
the specific contribution of each of this series of known
risk factors for the occurrence of P-PTSS, we aimed to
establish its own contribution to further central problems
of post-partum, such as the emergence of mother-child
bonding difficulties, considering its influence in other
individual processes of emotional management, such as
maternal ruminative response styles (specifically brood-
ing) that may facilitate the emergence of these problems.

Ruminative response style as a strategy to regulate
discomfort related to perinatal post-traumatic stress
symptomatology

The cognitive model of PTSD proposed by Ehlers et al.
[20] states that rumination is used as a strategy to reg-
ulate the distress generated by intrusive memories of
the traumatic experience. Ruminations may comprise
focusing on the traumatic event (i.e., its meaning, con-
sequences, including intrusions, and what life would
be like if the event had not occurred), with the aim of
understanding it and working through it [21]. How-
ever, this form of response style would not be helpful for
the person to make a coherent narrative of the trauma,
rather making it challenging to integrate it [20], and thus
increasing and maintaining the presence of PTSD and its
severity [22].

Moreover, maintaining a rumination-focused emotion
regulation style exacerbates negative emotions in the long
term [20]. Specifically, depressive rumination or “brood-
ing’, namely repetitively thinking in response to a sad
mood, focusing on past problems [23], is associated with
an increased vulnerability to a depressive episode [24], as
well as with increases in the duration of depressive epi-
sodes [25], which makes its study particularly relevant as
a possible mechanism for the maintenance of PTSD [22],
but also as an origin of depressive symptomatology in the
postpartum period [26].

Appropriate screening for P-PTSS risk markers may
therefore have the added value of identifying mothers
at increased risk for developing mood problems. How-
ever, the specific mechanisms by which the onset of
P-PTSS may lead to depression and related problems in
the postpartum period remain unclear, making the study
of associated brooding response styles as an intervening
mechanism particularly relevant.

P-PTSS, response style, and postpartum depression
Some studies indicate that 48—55% of people diagnosed
with PTSD would also meet criteria for depressive



Vega-Sanz et al. BMC Pregnancy and Childbirth (2024) 24:389

symptomatology [27]. The relationship between both
pathologies could be explained by a causal relationship
in which people with PTSD symptoms have a negative
view of themselves, others, and the world, correspond-
ing to the cognitive triad usually present in depression
[28], which would facilitate the appearance of depres-
sive symptomatology [29]. Specifically, P-PTSS can also
act as a risk factor related to the occurrence of depres-
sive symptomatology during the pos-partum [30]. Some
studies indicate that the risk for developing postpar-
tum depression when a woman has a single symptom of
P-PTSD is 11.1 times higher than in women who do not
have P-PTSS and 9.7 times higher if all PTSD criteria are
met [12].

Looking at individual psychological processes, the
relationship and high comorbidity between both symp-
tomologies could be explained through the presence of
common factors such as negative thoughts, which are
symptoms in both clinical conditions [11]. In that way,
brooding has been identified as a further predictor of
postpartum depressive symptomatology during the puer-
perium [26]. It could therefore be argued that P-PTSS
may facilitate postpartum depressive symptomatology
through a higher use of ruminative brooding as a mal-
adaptive emotion regulation strategy to cope with dis-
tress (see Fig. 1).

Importantly, several authors point out how the pres-
ence of these two types of symptomatology in the mother
during the postpartum period can significantly influence
the quality of mother-child bonding, which is a funda-
mental aspect for the correct development of the baby
[31-33]. In this study, we thus finally aimed to consider
how P-PTSS and post-partum depression, and through
which paths, contribute to mother-child bonding difficul-
ties across the post-partum period.

Mother-child bonding difficulties

Mother-child bonding comprises the mother’s men-
tal representation of her child and her caring behaviors
towards her child [34]. The consequences of difficul-
ties in mother-child bonding are problems in emotional
self-regulation, problems in stress regulation and social
adaptation, alterations in the infant temperament, and
difficulties in cognitive and social development from the
age of three months [31].
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Symptomatology of P-PTSS, brooding [33], as well
as postpartum depression [31], have all been found to
be related to a poorer quality of mother-child bonding
across separate studies. In the case of P-PTSS, mothers
who experience P-PTSS tend to have less experiences of
positive emotions toward the infant [35], difficulties in
caregiving tasks, and problems establishing quality bond-
ing [36—37]. In addition, mothers with P-PTSS also fre-
quently experience emotions of anger towards the infant
[36] and a decrease in their perceived self-efficacy [3].
It has also been reported in the literature that, in these
cases, the newborn may act as a reminder of the trau-
matic event, producing feelings of rejection of the mother
towards her child in the initial moment [13, 38-39]
Moreover, the experience of P-PTSS by the mother acts
as a risk factor for her child to exhibit poorer emotion
regulation at 6 months [39], lower cognitive development
at 17 months [40], and worse socio-emotional develop-
ment at 2 years [41].

Some previous research on P-PTSS and its relationship
with bonding quality suggests that this relationship might
be mediated by the presence of postpartum depression
symptoms [40, 41]. verall PTSD symptomatology directly
impacted bonding quality but also indirectly through
depressive symptomatology [11]. The relationship and
high comorbidity between both symptomologies could
be explained through the presence of common factors
such as negative thoughts, which are symptoms in both
clinical conditions [11]. Additionally, the relationship
between P-PTSS and the presence of depressive symp-
toms in the postpartum period could be mediated using
brooding as a maladaptive emotion regulation strategy
to cope with distress [26]. Moreover, brooding has been
related to a poorer quality of mother-child bonding in the
postpartum period [33] because depletes the mother’s
cognitive resources, making it difficult for her to man-
age the new cohabitation with a newborn, and limiting
her ability to respond to the baby’s needs in a responsive,
rapid, and congruent manner [33]. It that way, a higher
use of brooding may facilitate postpartum depressive
symptomatology. When the mother presents depres-
sive symptomatology during the postpartum period, she
tends not to bond adequately with her child, which may
cause her to emotionally distance herself from her child,
experiencing fewer positive feelings towards her baby,
isolating herself from the baby’s emotional demands and

/{ Postpartum depression symptoms \

Post-traumatic stress symptoms at postpartum |

I Bonding Difficulties at postpartum

Fig. 1 Proposed relationship between the variables P-PTSS, brooding and postpartum depression symptomatology
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attending only to his/her basic needs [32]. Furthermore,
it has been found that children of mothers with postpar-
tum depression exhibit poorer cognitive and socioemo-
tional functioning in preschool and middle childhood
[42-43].

Overall, it is crucial to continue expanding research
in this area [44] Specifically, it is necessary to clarify the
possible influence of P-PTSS on lower-quality bonding
during the postpartum period through its indirect impact
on the use of brooding and associated depressive symp-
tomatology. Hence, the second aim of this study was to
formulate and test an empirically informed and integra-
tive path model, with this being particularly relevant to
know the processes through which P-PTSS, after child-
birth, may ultimately lead to the appearance of bonding
problems at eight months of postpartum, by the hypo-
thetical mediation of brooding and postpartum depres-
sion symptoms (see Fig. 2 below).

Finally, the experience of childbirth, the birth itself,
should be seen as an event that takes place in each socio-
cultural and health care environment, which influences
the experience itself. In terms of the socio-cultural con-
text, in Spain there are different healthcare services: pub-
lic health service, private medical insurance and entirely
private healthcare. The latter two options offer greater
flexibility in choosing the hospital and doctor. Most
deliveries take place in public or private hospitals, with
the option of using birthing centers being very uncom-
mon, and home births being extremely rare. The delivery
can be either vaginal or by cesarean section, depending
on the circumstances and the preferences of the health-
care professionals. During labor, women are attended
to by midwives and obstetricians, but the figure of the
doula is not yet established. The presence of a companion
is usually allowed, except for cesarean deliveries, which
varies by hospital. Options for pain control are offered,
with pharmacological methods being the most prevalent
nowadays, especially the use of epidurals.

In terms of the health context, the health crisis caused
by the COVID-19 pandemic was still occurring at the
time of the present study. Women in this study gave birth
between November 2020 and May 2021. During these
months, the COVID-19 pandemic in Spain was at its
peak, triggering the implementation of many new proto-
cols in the hospital context. Despite the challenges posed
by the pandemic, a combination of childbirth options was

+| Brooding at postpartum
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maintained, and the presence of a companion contin-
ued to be valued, although temporary restrictions could
vary depending on hospital policies and health condi-
tions. Similarly, despite the limited number of commu-
nity services for parents during the postpartum period in
Spain, efforts were made to provide telephone and online
follow-ups to address potential difficulties in the early
stages.

Study aims

In this study, we considered women’s negative childbirth
experiences and how they may sometimes lead to the
development of Perinatal Post Traumatic Stress symp-
toms (P-PTSS), as well as the specific paths of contribu-
tion of this problem to subsequent mother-child bonding
difficulties across the postpartum. Therefore, two main
aims were defined, and were addressed through an exten-
sive longitudinal study with multiple time assessments
across the pregnancy and post-partum period. First, we
conducted a detailed analysis of the risk factors occurring
before and during pregnancy, and at childbirth, identified
by previous empirical research [12—18], that can predict
a higher presence of P-PTSS after childbirth. Specifically,
to address this first aim, we conducted an integrative
study of predictors for P-PTSS that have been sepa-
rately identified as risk factor in the previous literature,
including pre-pregnancy (previous history of depression;
13), during pregnancy (presence of perinatal depression
symptoms, generalized anxiety symptoms, the experi-
ence of stressful life events and medical complications;
12-14), as well as childbirth factors (quality of medi-
cal care received, birth experience and infant complica-
tions during childbirth; 12—-18). To study the relationship
between all these factors and P-PTSS, a first section of
the longitudinal design was formulated to integrate them
and consider their occurrence at different times (pre-
pregnancy, during-pregnancy, and childbirth-related pre-
dictors of P-PTSS at eight months of postpartum).

As for the second aim, we formulated a path model to
test the hypothesis that P-PTSS has an indirect predic-
tive role in bonding difficulties at eight months of post-
partum through its direct influence on brooding and
associated post-partum depressive symptomatology (see
Fig. 2 for more details). Thus, based on the reviewed lit-
erature, it was expected that a higher presence of P-PTSS
after childbirth would predict subsequent higher levels

'1 Postpartum depression symptoms

Post-traumatic stress symptoms at postpartum }

Fig. 2 Proposed path model

{ Bonding Difficulties at postpartum
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of brooding [20-22], which would be associated with
higher postpartum depressive symptomatology levels [3,
12], and that in turn, these problems would be associated
with higher increases of mother-child bonding difficulties
across the postpartum period [31, 33].

Methods

Design and participants

A longitudinal study with three data collection phases
was designed. A non-discriminatory exponential chain
demonstration (i.e., snowball sampling technique) was
performed to recruit the sample. The inclusion criteria
for the study were being a woman over 18 years of age and
in the third trimester of pregnancy. The first evaluation
(T1) comprised recruiting an initial sample of women of
N=594 in their third trimester of pregnancy. This phase
was conducted from November 2020 to February 2021.
The mean week of gestation in women recruited at T1
was 33.37 (SD=3.77). The second evaluation (T2) con-
sisted of reassessing all T1 participants two months after
childbirth. A sub-sample of N=326 was obtained from
T1. This phase was conducted between January and July
2021. The average week of gestation at which partici-
pants went into labour was 39.33 (SD=1.57). Finally, in
the third evaluation (T3), the longitudinal follow-up of
T2 participants continued. This T3 evaluation was com-
pleted eight months after giving birth and six months
after the previous assessment at T2. This final sample
was the one used in this study as all T3 participants had

Table 1 Descriptive data of socio-demographic and
psychological impact variables

Variable Total
Sample
(N=150)
%
Stressful life event during pregnancy (T1)
No 84
Yes 16
Complications during pregnancy (T1)
No 81
Yes 19
Type of delivery (T2)
Vaginal 76
Cesarean section 0.7
Cesarean section with previous labor 15.8
Scheduled cesarean section 6.2
Home birth 14
Complications in the mother during childbirth (T2)
No 712
Yes 288
Complications in the baby during childbirth (T2)
No 719
Yes 28.1

Note. T1: third trimester of pregnancy; T2: two months postpartum
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completed the longitudinal follow-up of all three phases.
This phase was conducted between July 2021 and January
2022.

The mean age of the final sample was 32.16 (SD=4.18),
74% of the participants had completed university studies,
95% had a couple or were married at the time of the first
evaluation. The average number of children of the partic-
ipants was 0.33 (SD=0.55), and 68% followed up on their
pregnancy by the public health system.

The 26% of the women reported psychotherapy dur-
ing the first eight months postpartum and 6.8% reported
using anxiolytics during that time. Descriptive socio-
demographic data are shown in Table 1. All participating
women signed informed consent. The Ethics Committees
of Universidad Pontificia Comillas approved the study
protocol .

Instruments

Data were collected through online evaluation surveys
using Google Forms. First, the surveys included ques-
tions on socio-demographic data: age, type of medi-
cal care, marital status, educational level, and type of
delivery. The surveys also included questions testing the
psychological impact of variables such as medical com-
plications for the mother during pregnancy (i.e., ‘Did
you have any medical complications during your preg-
nancy?’) and during childbirth (i.e., ‘Did you have any
medical complications during childbirth?‘), and the baby
afterward during delivery (i.e., ‘Did your baby have any
medical complications during childbirth?’) all based on a
yes/no answer option. If mothers answered ‘yes’ to any of
these questions, they were asked another question about
the type of complication they experienced (e.g., ‘Could
you indicate what type of complication/s it was/were?’).
The quality of medical care received and the type of birth
experience (i.e., whether distressing or even traumatic)
was assessed through single questions formulated by the
researchers (i.e., “In relation to the medical care received
during the birth, please indicate how you experienced it:
satisfactory, adequate, negative or threatening”; “In rela-
tion to your birth experience, please indicate whether
you experienced it as a satisfactory birth, a difficult but
satisfactory birth or a traumatic birth”).

Secondly, the following standardized questionnaires
were used to assess risk factors for P-PTSS, as well as the
variables used to test the relationship between P-PTSS
and subsequent brooding, depression and mother-child
bonding.

Perinatal posttraumatic stress symptoms. PCL-5,
PTSD Checklist for DMS-5. The Post-traumatic Stress
Disorder Symptom Checklist [45] comprises 20 items
and a Likert-type response scale (5 response options). It
was specified that mothers should complete this ques-
tionnaire based on their birth experience. The internal
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consistency in this study at eight months postpartum was
excellent a=0.93. This questionnaire was administered at
T3.

Previous history of depression. The Centre for Epide-
miological Studies Depression Scale, CESD-8 [46], is an
8-item scale that can be used to detect the occurrence
of depressive episodes at different periods. This study
assessed the degree of depression levels experienced
in the worst period of the previous life identified by the
participants before the third semester of pregnancy. The
items are rated on a 4-point Likert scale. The scale shows
a Cronbach’s alpha of 0.82 in Spanish validation [47]. The
internal consistency in this study was good «=0.89. A
cut-off score>9 was used to indicate the existence of a
previous history of depression. Participants were divided
into two groups according to the above cut-off for the
total score obtained on this questionnaire. Those who
scored below the cut-off point were assigned to group 0
(i.e., no previous history of depression), and those who
scored at or above the cut-off point were assigned to
group 1 (i.e., presence of a prior history of depression).
This questionnaire was administered at T1.

Stressful life events. Participants were asked to indi-
cate whether they had experienced any stressful life
events from the following pre-specified list of life stress-
ors [48] during their pregnancy: separation or divorce,
death in the family, job loss, domestic violence, or
unwanted pregnancy. Participants who did not select
any stressful life events were assigned to group O (i.e., no
significant stressors occurred), and those who did were
assigned to group 1 (i.e., significant stressors occurred).
This questionnaire was administered at T1.

General anxiety. The Generalised Anxiety Scale,
GAD-7 [49], is a 7-item scale rated on a 4-point Likert
scale. A cut-off score=10 was used to identify clinical
levels of anxious symptomatology at the time of assess-
ment [49]. This scale shows a Cronbach’s alpha of 0.93 in
its Spanish validation [50]. The internal consistency in
this study, in the third trimester of pregnancy, was good
a=0.87. This questionnaire was administered at T1.

Perinatal and post-natal depression: The Edinburgh
Postnatal Depression Scale, EDPS [51], has been vali-
dated in the perinatal and postnatal stages. It is a 10-item
scale, and items are rated on a 4-point Likert scale. The
cut-off score>13 indicates a high risk of depression dur-
ing pregnancy and >ten postpartum. The internal con-
sistency of the Spanish adaptation of the instrument was
0.91 [52]. Internal consistency in this study, in the third
trimester of pregnancy, was good, «=0.86 and a=0.88 at
eight months postpartum. This questionnaire was admin-
istered at T1, T2, and T3.

Ruminative Response. The Ruminative Response
Scale, RRS [53], was used to assess individual styles of
ruminative response, differentiating between the use of
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reflection (reflective rumination) and brooding (depres-
sive rumination). It is a 22-item scale. The items are rated
on a 4-point Likert scale. The Spanish adaptation shows
a Cronbach’s alpha of 0.93 for the full scale [54]. At eight
months postpartum, the internal consistency in this
study was excellent «=0.94 for the total scale, and good
a=0.82 for the brooding subscale. This questionnaire was
administered at T3.

Postpartum bonding difficulties. The Postpartum
Bonding Questionnaire [55] was used to detect the pres-
ence of bonding difficulties. It provides a total score of
the quality of bonding. It comprises 25 items with a Lik-
ert-type response scale (5 response options). The adapta-
tion to Spanish shows a Cronbach’s alpha of 0.90 on the
full scale. The internal consistency in this study, at the
two postpartum assessment periods was good, a=0.83, at
two postpartum months and a=0.86 at eight postpartum
months. This questionnaire was administered at T2 and
T3.

Complementarily, further measures of other variables
not relevant to the aims of this study were also collected
in the study. The full set of measures relevant to this
study, collected at each assessment time, are summarized
in Table 2.

Statistical analyses

Statistical analyses were performed using IBM SPSS Sta-
tistics version 22 software. Initially, descriptive analyses
of socio-demographic data and psychological measures
of the participants were performed. In addition, a prelim-
inary analysis with t-tests for independent samples was
carried out on the sample’s representativeness.

Subsequently, Pearson bivariate correlation analyses
were carried out on the association between the risk fac-
tors proposed and P-PTSS (i.e., aim 1) and the principal
variables of the subsequent path model (i.e., aim 2: peri-
natal post-traumatic stress symptom score — brooding
— depressive symptomatology — bonding difficulties).
Moreover, t-tests for independent samples were carried
out for differences in the dimensional variables by other
risk dichotomous variables. Following Cohen’s [56] crite-
ria, the following magnitudes will be followed to interpret
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.

As for the first aim, to determine the percentage of
explained variance of the dependent variable (P-PTSS
at T3) by the variables considered as predictors, a linear
regression analysis was performed in three steps, con-
sidering the contribution of antenatal variables (T1; step
1) pregnancy variables (T1; step 2) and partum variables
(T2; step 3).

As for the second aim, we tested the initial hypoth-
esized path model (see Fig. 2) using a structural equation
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Brooding at T3 >

Postpartum depression symptoms at T3

|

Post-traumatic stress symptoms at T3

Bonding Difficulties at T2

Fig. 3 Initial proposed path model
Note. T2 =two months of postpartum; T3 =eight months of postpartum

that included the complete set of significantly correlated
variables. In that model, P-PTSS (T3) acted as an exog-
enous variable, predicting bonding difficulties directly
(T3) and indirectly through the influence of brooding
(T3) (i.e., mediator 1) and postpartum depressive symp-
tomatology (T3) (i.e, mediator 3). For this purpose,
bonding difficulties at two months postpartum (T2)
were controlled (i.e., regressed on bonding difficulties at
eight months postpartum, T2), which allowed to estab-
lish the change in bonding that was solely due to the pro-
posed predictor variables in the model. The estimation
of standardized parameters of the path model followed
the full information maximum likelihood (FIML) estima-
tion method. Adjustment of our model we tested using
standard criteria [57]: (a) x2: non-significant value; (b)
x2 / gl: values lower than 2;c) comparative fit index and
Tucker-Lewis index, a value20.95 indicates a good fit ; d)
root mean square error of approximation, a value<0.05
indicates a good fit; e) standardized root mean square, a
smaller value indicates a better fit between the observed
data and the tested model; and f) Akaike information cri-
terion, a lower value indicates the preference for select-
ing a model when compared to another model [58-59].
Moreover, we used the Mardia coefficient for assessing
multivariate normality (a value<70 indicates the pos-
sibility to assume multivariate normality) [60]. Hypoth-
esized mediation pathways (i.e., P-PTSS — brooding —
depressive symptomatology — bonding difficulties) with
the variable of previous levels of bonding difficulties
(T2) being a controlled, providing a measure of temporal
change of bonding difficulties (Fig. 3), were tested via the
estimation of indirect effects within the full path model.
The model was then reformulated following modification
indices and considering the predictive role of childbirth
complications at T2 in P-PPTSS levels as T3 as the pre-
dictor (see the Results section for full details on this final
model). The final model’s adjustment and its mediational
pathways on T2-T3 changes in bonding difficulties were
tested following the same criteria and steps as detailed
above. These structural equation models and the analy-
ses of the resulting path analyses were conducted using
AMOS v18.0 (SPSS).

v{ Bonding Difficulties at T3

»

Table 2 Descriptive data of dichotomous psychological
measures, and further mean and standard deviations of
dimensional psychological measurements

Variables (%) TI,M T2,M(SD) T3,M
(SD) (SD)
Previous depression (%)
No 418
Yes 582
Perinatal/Postpartum 836 8.14 (5.40) 849
depression (5.31) (5.51)
General anxiety 7.16 7.01 (5.02) 7.53
(4.73) (5.33)
Brooding 408 3.64(3.28) 4.08
(339 (3.39)
Bonding difficulties 12.75(8.18)  17.50
(7.70)
Posttraumatic stress symptom 942
level (11.30)

Note. M=Mean; SD: Standard Deviation; T1: third trimester of pregnancy; T2:
two postpartum months; T3: eight postpartum months

Results

Descriptive data of socio-demographic data and psycho-
logical impact variables of the participants in the study
are shown in Table 1 above. Descriptive data of dichot-
omous psychological measures, and further mean and
standard deviations of dimensional psychological mea-
surements are depicted in Table 2 below.

Representativeness of the sample

For psychological measures that were collected multiple
times, no significant differences were found in the vari-
ables collected in T1 between completers and non-com-
pleters at T2 (perinatal depression t= -0.998; bonding
difficulties t= -0.495; brooding t=0.650; all p’s>0.05) and
completers and non-completers at T3 (perinatal depres-
sion t= -0.335; bonding difficulties t= -0.501; brooding
t=1.407; all p’s>0.05). No differences were neither found
in variables collected in T2 between completers and
non-completers at T3 (postpartum depression t= -0.402;
bonding difficulties t= -0.870; brooding t= -0.845; all
p’s>0.05).
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Risk factors of post-traumatic stress symptoms at eight
months of postpartum
Bivariate correlations and T-tests for independent samples
Bivariate correlation analyses showed significant correla-
tions between post-traumatic stress symptoms and risk
factors assessed to test the first aim. Specifically, P-PTSS
(T3) were significantly moderate and positively related
to perinatal depression (T1; r=0.448; p=0.001), moder-
ate and positively related to general anxiety (T1; r=0.388;
p=0.001), low and positively related to quality of care
received (T2; r=0.196; p=0.018) and low and positively
related to childbirth experience (T2; r=0.277; p=0.001).
The t-tests for independent samples indicated that
women with a history of depression (T1) had, in com-
parison to those without a previous depression episode,
higher P-PTSS (T3), t(148)=-4.897; p=0.001. There were
no statistically significant differences in P-PTSS (T3) as a
function of differences in the experience of a stressful life
event during pregnancy (T1), t(36.815)=0.748;p=0.459,
the presence of complications in the mother during the
pregnancy (T1), t (148)=1.678;p=0.095, and during the
childbirth (T2), t (148)=0.460;p=0.646,0r the presence
of complications in the baby during childbirth(T2), t
(77.300)=—0.532;p=0.596.

Table 3 Linear regression model of the dependent variable
post-traumatic stress symptoms

Predictor variables R R? Ad- SE Sig.

just-

ed

R2
Before Pregnancy (1) 0378 0.143 0.137 10503 0.001**
Pregnancy (2) 0524 0274 0248 9801 0.001**
Childbirth (3) 0582 0339 0295 9491 0.001**
Predictor variables B t Sig.
History of previous depres- 0.203 2.606 0.010%*
sion (T1)
Perinatal depression (T1) 0.257 2357 0.020*
General anxiety (T1) 0.121 1129 0.261
Stressful life events during -0.104 -1.464 0.145
pregnancy (T1)
Pregnancy complications -0.129 -1.813 0,072
(T1)
Quiality of care received (T2) 0.075 0.889 0376
Childbirth experience (T2) 0.202 2.405 0.018*
Complications in the mother -0.154 -2.094 0.038*
during childbirth (T2)
Complications in the baby 0.004 0.051 0.960

during childbirth (T2)

Note. 1: History of previous depression. 2: Perinatal depression, general anxiety,
stressful life events during pregnancy, pregnancy complications. 3: Quality
of care received, childbirth experience and complications in the baby during
childbirth; T1: third trimester of pregnancy; T2: two postpartum months;
T8: eight postpartum months. * Regression coefficient significant at p<0.05
**Regression coefficient significant at p<0.01
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Main analyses (Aim 1): Linear regression model considering
three-step predictors of P-PSTD

The linear regression model was composed of three steps.
In the first step [1] pre-pregnancy predictor variables
were entered: previous history of depression (assessed
retrospectively at T1). In the second step [2], psychologi-
cal predictor variables present during the third trimes-
ter of pregnancy: perinatal depressive symptomatology,
generalized anxiety symptomatology, the experience of
stressful life events, and complications during pregnancy
(T1) were entered (assessed at T1). In the third step [3],
predictor variables specific to the childbirth were entered
in the equation: quality of medical care received, birth
experience, and complications in the baby after delivery
(assessed retrospectively at T2, two months after labor).
The outcome variable of the model was P-PTSS, assessed
eight months after childbirth (T3). The results of the lin-
ear regression model are shown in Table 3.

As can be seen in the table, 29.5% of the variance in
P-PTSS (T3) at eight months postpartum was explained
by the model. The significant positive predictive power
of the a previous history of depression (Step 1) explained
13.7% of the variance in P-PTSS in the eighth month of
postpartum. A further 11.1% of variance in P-PTSS was
accounted by predictors referred to the pregnancy period
(Step 2), from which perinatal depression was the only
significant rpedictor. Finally, a further 4.7% of the vari-
ance in P-PTSS was predicted by predictors referred to
the childbirth (Step 3), among which medical complica-
tions in the mother during childbirth and the birth expe-
rience as traumatic acted as the significant predictors.
Thus, more threatening, and traumatic women’s appraisal
of their birth experience accounted for greater levels of
P-PTSS at eight months of postpartum.

Predictive role of post-traumatic stress symptoms at eight
months of postpartum on bonding difficulties

Bivariate correlations

Preliminary bivariate correlation analyses supported sig-
nificant correlations between the main variables under
study (aim 2). All variables were significantly related.
Postpartum depression (T3) was significantly moder-
ate and positively related to brooding (T3), r=0.670;
p=0.001, bonding difficulties (T3), r=0.517; p=0.001,
and P-PTSS (T3), r=0.641; p=0.001. Brooding was sig-
nificantly moderate and positively related to bonding
difficulties at T3, r=0.526; p=0.001, and P-PTSS at T3,
r=0.613; p=0.001. Finally, P-PTSS was significantly mod-
erate and positively related to bonding difficulties at T3,
r=0.482; p=0.001.
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Table 4 Goodness of fit indices for the tested models

Chi-square (df) Pvalue X?/df CFI TLI RMSEA (90% Cl) SRMR AIC
Model 1 7473 2] 0.024 3.736 0.981 0.906 0.137(0.043/0.248) 0.049 320.139
Model 1R 1.850 [6] 0.933 0.308 1 1.035 0.000 (0.000/0.029) 0.015 336.700

Note. CFl: comparative fit index, TLI: Tucker-Lewis index, RMSEA: root mean square error of approximation, SRMR: standardized root mean square, AlC: Akaike

information criterion; Model 1: Initial Model; Model 1 R: initial model respecified

07

N Post-traumatic stress

Negative birth experience at T2 . -
= P - Symptoms at T3

: 4

'

00
-{ Bonding Difficulties at T2 |

! 53
40
Postpartum depression symptoms
Brooding at T3 A i ’
ns

v 48

2 'I Bonding Difficulties at T3

Fig. 4 The respecified model (Model 1R) with standardized regression weights

Note. T2: 2 months postpartum. T3: 8 months postpartum

Main analyses (Aim 2): path model of P-PTSS as an indirect
predictor of mother-child bonding

Based on the previous bivariate correlation analysis we
tested an equation model where bonding difficulties at
eight months of postpartum (T3) variables were pre-
dicted by P-PTSS (at eight months of postpartum; T3)
directly and/or indirectly through the use of brooding
(T3) as emotional regulation strategy and the develop-
ment of postpartum depressive symptoms (T3), with
the variable of previous levels of bonding difficulties
(T2) being a controlled, providing a measure of tempo-
ral change of bonding difficulties. All the goodness-of-fit
indices are shown in Table 4.

As shown in Table 4, the goodness-of-fit indices for the
initial hypothesized path model were not good. More-
over, the Mardia coefficient yielded a value of 15.94 which
is far for the critical value (£5). Since the fit of our initial
model (Model 1) was poor, re-specification was carried
out following Wald and Lagrange multiplier tests [61].
All paths with nonsignificant Pvalues were removed con-
secutively. Only the path P-PTSS to bonding difficulties,
both at 8 months of postpartum was removed. The vari-
able ‘birth experience, assessed at 2 months postpartum
(T2), was further introduced as a predictor of the onset
of P-PTSS at 8 months postpartum (T3), and an addi-
tional path was included in the model, through which
bonding difficulties at 2 months of postpartum predicted
brooding at 8 months of postpartum (Fig. 4). The final
respecified model (Model 1R) showed a very good fit in
all the indices (Table 4). Despite the Mardia coefficient

remaining slightly elevated at 13.67, it improved com-
pared to Model 1, and it would be appropriate to use
maximum likelihood estimation as it did not exceed the
value of 70 [60].

Indirect effects were tested using bias-corrected boot-
strap estimations (2000 bootstrap samples with 95%
CI). First, the hypothesized path was significant, with an
indirect effect of P-PTSS triggered by a negative birth
experience at T2 on bonding difficulties’ changes from
T2 to T3, through individual differences in P-PTSS in
ruminative brooding, subsequently leading to higher
postpartum depression symptom levels and ultimately
resulting in lower bonding (p=0.001; SE=1.375; 95% CI
3.759 to 8.281), supporting the hypothesized path. Addi-
tionally, a further indirect effect of P-PTSS after a nega-
tive birth experience on bonding difficulties, exclusively
through individual differences in brooding after control-
ling for depression levels was also statistically significant
(p=0.001; SE=1.388; 95% CI 3.053 to 7.606). There was
also a significant indirect effect of P-PTSS after a nega-
tive birth experience on bonding difficulties, exclusively
through postpartum depression symptoms after con-
trolling for brooding levels (p=0.001; SE=1.370; 95%
CI 3.062 to 7.575). Furthermore, the indirect effect of
bonding difficulties at two months (T2) on bonding dif-
ficulties at eight months postpartum (T3) through indi-
vidual differences in ruminative brooding, subsequently
leading to higher postpartum depression symptom levels
and ultimately resulting in lower bonding, was significant
(p=0.001; SE=0.161; 95% CI 0.917 to 1.449). Additionally,
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the significant indirect effect of low-quality bonding (T2)
on bonding difficulties (T3) through individual differ-
ences in brooding, after controlling for depression levels,
was also statistically significant (p=0.015; SE=0.192; 95%
CI0.182 to 0.821).

Discussion

The present study considers the type of birth experience
for the mother as a bridging event between pregnancy
and postpartum psychological experiences, whose rel-
evance is of great importance in the postpartum period,
not only for the psychological well-being of the mother
but also for the bond with her child [4-8]. Sometimes
childbirth is not experienced as a positive but as a neg-
ative or even traumatic event [12], which can lead to
P-PTSS [9-10]. Previous research has been focused on
comprehensively studying the risk factors that may influ-
ence P-PTSS development after childbirth. Yet, these
previous studies did not typically consider all possible
predictors in an integrative manner, neither used differ-
ent temporal assessments of relevant risk factors at dif-
ferent relevant periods (before and during pregnancy,
and at childbirth). The first aim of the present study was
thus to assess the risk factors identified in previous litera-
ture for the development of P-PTSS, but integrating all
the factors identified in different studies into the model,
while also taking into account their occurrence at dif-
ferent times (i.e., prior to pregnancy, pregnancy period,
time of childbirth), through a rigorous and extensive lon-
gitudinal design.

Results indicated that the presence of an history of
depression before pregnancy as well as the higher pres-
ence of depressive symptoms during the third trimester
of gestation both stood out as significant predictors of
P-PTSS eight months after childbirth. These results align
with evidence from previous studies [13] and show the
impact of the mother’s life history and current psycholog-
ical well-being during pregnancy on her childbirth expe-
rience. Moreover, experiencing medical complications
during childbirth by the mother, as well as perceiving the
childbirth experience as threatening or traumatic, were
both identified as additional significant risk factors for
the subsequent development of P-PTSS. Thus, the more
complex and traumatic the mothers’ childbirth experi-
ence, the greater the probability of developing P-PTSS.
These results align with evidence from previous research
on this issue [12, 14-15, 17], while being obtained in an
integrative model that consider all these variables at dif-
ferent temporal stages of pregnancy and childbirth.

In contrast, generalized anxiety symptomatology dur-
ing pregnancy, the experience of stressful life events and
complications during pregnancy, the quality of medical
care received, and the complications in the baby dur-
ing birth were not found to be significant predictors of
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P-PTSS above and beyond the mentioned main risk fac-
tors. These results apparently contrast to the ones from
other studies [12-15]. Nonetheless, the absence of pre-
dictive power of these other variables could be due to
the lack of representativeness and variability of these
variables in the present sample. The participants’ mean
anxiety level in this study was below the cut-off point on
the generalized anxiety symptomatology questionnaire
during pregnancy, 84% did not report to have experi-
enced stressful life events, and 81% did not report to have
experienced medical complications during pregnancy.
Similarly, 72% did no have medical complications after
delivery. Finally, the medical quality variable could not be
a predictor due to limitations in the assessment method,
as it was only assessed through a single question that did
not show sufficient sensitivity.

Overall, using an integrative and extensive longitudinal
design, the present study allowed to determine the main
risk factors contributing to higher levels of P-PTSS. This
seems essential, as this problematic has been identified
as a core source of dysfunction for some mothers itself
but also a further predictor of additional central prob-
lems at postpartum, such as the appearance of difficulties
in mother-child bonding. Yet, the specific paths for this
influence remained to date unclear.

Thus, the second aim of the study was establishing the
indirect impact of P-PTSS symptomatology on moth-
ers’ bonding with the newborn through other identified
regulatory and mental health issues emerging during
postpartum (i.e., brooding, postpartum depression). The
initial path model formulated (see Fig. 3 for more details)
did not show good fit indices, so we followed modifica-
tion indices and introduced the variable ‘birth experi-
ence’ into the model as the initial predictor, creating a
new revised model (Model 1R, see Fig. 4 for more detail).
This new path model would allow us to see two path-
ways of influence towards the presence of bonding dif-
ficulties at 8 months postpartum. Results showed that,
on the one hand, the birth experience would act as a risk
factor predicting the subsequent appearance of P-PTSS,
in response to which the mother would use emotional
regulation strategies based on the use of brooding, which
in turn would trigger depressive symptomatology, ulti-
mately impacting on the quality of bonding. For P-PTSS
to impact the quality of bonding, brooding (a maladap-
tive emotion regulation strategy associated with P-PTSS)
and postpartum depression symptomatology (comor-
bid to P-PTSS and usually caused by this type of brood-
ing ruminative response style) must be considered as
potential intervening meditators. Our analyses empiri-
cally confirmed these paths and are discussed into detail
below. Moreover, in the final model, no direct effect of
a negative birth experience on bonding difficulties was
found, and it only indirectly influenced it through the
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above-mentioned path. This suggests that women may
have a more difficult or potentially traumatic birth, but
this would not necessarily affect her ability to bond with
her baby. A negative birth experience would only impact
the bond only if postpartum PTSD symptoms is subse-
quently developed. Thus, it would not be the experience
itself but the traumatic interpretation and processing of
that experience what would influence the appearance of
bonding difficulties.

As suggested by other authors, ruminative response
styles would be habitually used by women with P-PTSS
as a maladaptive regulation strategy of their experienced
distress [20, 62]. A higher use of brooding would not
promote trauma integration [20] but instead increase
the severity of P-PTSS [20, 22], generating long-term
negative emotions [20], among others, being associated
to postpartum depressive symptoms. For this reason,
in line with our results, P-PTSS should be considered a
risk factor for developing postpartum depressive symp-
tomatology, as is the case with general PTSS and depres-
sive symptoms [29-30]. The literature indicates that the
causal relationship between PTSD and depressive symp-
tomatology would be due to that people with PTSD have
a negative view of themselves, others, and the world,
which corresponds to the cognitive triad usually pro-
moting risk for the onset and maintenance of depressive
symptomatology [28].

Considering the postpartum stage, the presence of
P-PTSS is also related to symptoms of postpartum
depression, with the prevalence of this symptomatology
at two months of postpartum being between 10 and 20%
of women and increasing to 12—25% in new mothers [31].
In addition, postpartum depression tends to be preceded
by brooding [26] which comprises a higher attention to
negative cognitions referred to the cognitive triad (63. In
the final supported model in this study, P-PTSS would
predict a ruminative style as a maladaptive regulation
strategy of distress, mainly shaped by brooding, being
then related to higher postpartum depressive symptom
levels.

The results also indicate that postpartum depressive
symptomatology impacts the quality of mother-child
interactions, favoring higher levels of bonding difficul-
ties [32]. In addition, a higher use of brooding itself,
which is responsible for facilitating depressive symptom-
atology, would also partly directly impact the develop-
ment of poorer quality mother-child bonding [33]. This
may be because brooding drains the mother’s cognitive
resources, preventing her from having her baby in mind
and thus limiting her ability to respond to her newborn’s
needs in a responsive, rapid, and congruent manner [33].
Therefore, the occurrence of P-PTSS would play a further
specific indirect role in the generation of bonding diffi-
culties through both ruminative mechanisms as well as
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through higher associated levels of depressive symptom-
atology in the postpartum period.

Moreover, the presence of bonding difficulties at two
months postpartum would predict, by itself, the continu-
ation of these difficulties at eight months postpartum,
both directly and through the emergence of brooding
and postpartum depression symptoms. As mentioned
earlier, the use of brooding, in this case as rumination
in response to difficulties a mother may be experiencing
in feeling connected to her baby, would generate long-
term negative emotions in the mother [20], implicating
a higher attention to negative cognitions referred to the
cognitive triad [63], which is associated with postpartum
depressive symptoms. This, in turn, impacts the quality
of mother-child interactions, leading to higher levels of
bonding difficulties [32].

Taken together, these results have several implications
that should be considered. The results suggest the impor-
tance of developing preventive strategies in the post-
partum, including identifying mothers with a previous
history of depression and reducing avoidable stress dur-
ing childbirth to reduce the risk of onset of P-PTSS.

In this line, it is essential to develop training programs
for health personnel so that they can learn what aspects
can turn childbirth into a traumatic event. By doing so,
they can identify those mothers with whom they should
work to prevent the development of a traumatic inter-
pretation of childbirth and, consequently, avoid the onset
of P-PTSS. In addition, programs focusing on screening
and intervening to redirect mothers’ ruminative patterns
and depressive symptoms in the early postpartum period
would be very helpful in reducing their influence in the
appearance of bonding disorders [64].

Limitations and strengths

Although, as commented above, the present results have
several interesting implications for promoting mothers’
mental health and reducing bonding difficulties during
the postpartum, a series of limitations must be consid-
ered. First, regarding the risk factors for P-PTSS devel-
opment that were studied, it was only possible to collect
pre-birth aspects such as the presence of psychopathol-
ogy, as well as a broader view of the medical quality
received by the health personnel and the birth experi-
ence, being based on a general self-report of the mother,
assessed with a single question designed for the study
that did not show sufficient sensitivity. Future studies
should use more precise assessments of these variables
and consider other potential risk factors informed by
previous literature [12, 13, 18].

Furthermore, the diagnostic criteria established for
detecting P-PTSS or postpartum depression state that
the assessment should be carried out six months after
presenting symptoms [65], but in the present study, it
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was assessed at eight months postpartum. Similarly, the
assessment of P-PTSS was carried out using a PTSD
scale designed for its use in the general population due
to the lack of validated and standardized questionnaires
specifically designed for the perinatal population. More-
over, as for the path model testing longitudinal changes
in bonding difficulties, although our model considered
theoretical sound paths among variables, by design,
most variables needed to be assessed within the same
time period, as sociodemographic variables. Thus, fur-
ther intensive longitudinal research might add value by
modelling how each of our supported variables predict
such longitudinal changes when modelled across differ-
ent time points. Similarly, these results refer to a specific
socio-cultural (Spain) and health (COVID-19 pandemic)
context, which, despite their relevance to the study, have
not been controlled for, so it is necessary to be able to
replicate this research in other contexts.

Despite these limitations, a series of strengths of the
study must be highlighted. First, online recruitment, as
the one used in this study, provided an opportunity to
obtain larger samples of participants than most of previ-
ous studies, and to recruit more women who experience
postpartum PTSD or depression, which is useful when
studying patho-mechanisms of bonding problems. In
this study we were able to conduct a longitudinal study
at multiple phases of 150 mothers, which is not typically
common, and helped to provide reliable and consistent
tests of the hypotheses of our study. Further, the study of
factors involved in the onset and maintenance of P-PTSS,
as well as its comorbidities and subsequent influences, is
a very novel adding of this research, as there are numer-
ous studies about PTSD in the general population [20—
22], but not in the perinatal population. Specifically, this
study has aimed to provide more extensive evidence
about individual cognitive processes, such as a rumina-
tive response style, in studying P-PTSS and its relation-
ship with postpartum depression, that are not typically
integrated within this line of research. A limited num-
ber of studies have previously explored the relationship
between these variables [20] and always in the general
population. Furthermore, despite what has been stated
about the comorbidity between P-PTSS and depressive
symptomatology and the difficulties that this comprises
to separate the statistical influence of one on each other
[66], the specific nature of the instruments used to assess
P-PTSS symptomatology and postpartum depression,
made it possible to reduce the covariance of both vari-
ables at the statistical level and to isolate the effects of
one on each other. Finally, this research highlights the
importance of studying the presence of psychopathol-
ogy during the perinatal stage, specifically in moments
of great relevance but less studied, such as the childbirth
stage. To this end, the longitudinal approach used in
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this study highlights the importance of the mother’s life
and the pregnancy experience for the understanding the
development of problems of mother-child bonding.

Conclusions

The present study investigated risk factors for P-PTSS in
the eighth month of postpartum and the possible mecha-
nisms for its contribution on further bonding problems.
The results allow to conclude that previous history of
depression, depressive symptomatology during preg-
nancy, presence of medical complications in the mother,
and a negative childbirth experience may be risk factors
predicting P-PTSS in the postpartum period. This symp-
tomatology, triggered by a negative childbirth experience,
could, in turn, lead to difficulties in mother-child bond-
ing. This relationship would be mediated by the presence
of brooding and the development of postpartum depres-
sion. P-PTSS would predict a brooding coping style
in the mother, increasing the likelihood of depressive
symptoms. Moreover, mothers who already had bonding
issues at two months postpartum, these could persist at
eight months postpartum due to the onset of brooding
and postpartum depression symptoms.

These findings are highly informative and may serve
as a basis for the development of new future longitudi-
nal studies that continue advancing the understanding
of these mechanisms of perinatal mental health. Stud-
ies aimed at replicating and extending the relationships
between these variables will improve knowledge about
the risk factors that are present during the mothers’ life
history, her pregnancy, and their influence on their child-
birth experience, as well as on their subsequent post-
partum mental health, and the quality of mother-child
bonding.
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