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A B S T R A C T

Background: Variables such as the mother’s personality, social support, coping strategies and stressful

events have been described as risk factors for postpartum depression. Structural Equation Modelling (SEM)

analysis was used to examine whether neuroticism, perceived social support, perceived life events, and

coping strategies are associated with postpartum depressive symptoms at the 8th and 32nd weeks.

Methods: A total of 1626 pregnant women participated in a longitudinal study. Different evaluations

were performed 8 and 32 weeks after delivery. Several measures were used: the Edinburgh Postnatal

Depression Scale (EPDS), the Diagnostic Interview for Genetic Studies (DIGS), the Eysenck Personality

Questionnaire (EPQ-RS), the St. Paul Ramsey life events scale and the Duke-UNC Functional Social

Support Questionnaire. The brief COPE scale was used to measure coping strategies. SEM analysis was

conducted for all women and in those women with a clinical diagnosis of postpartum depression.

Results: Passive coping strategies were associated with postpartum depressive symptoms at both visits

(8th and 32nd weeks). Neuroticism was associated with more passive coping strategies and less active

coping strategies. Neuroticism and life stress were positively correlated, and social support was

negatively correlated with life stress and neuroticism.

Conclusions: Early identification of potential risk for symptomatology of depression postpartum should

include assessment of neuroticism, life events, social support and coping strategies.
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1. Introduction

Between 10% and 15% of new mothers have severe emotional
distress or postpartum depression (PPD) [11,14,54]. Mothers who
have had PPD are 25 to 100% more likely to suffer a recurrent
depressive episode in later pregnancies [76,40]. Maternal depres-
sion may have important implications for child development [3],
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contributing to emotional, behavioural and cognitive problems in
later life [6,38,27] as well as childhood psychiatric disorders [60].

Several factors are thought to play a role in the risk of
developing PPD: reproductive hormones [76], genetic alterations
[63], obstetric complications [54], mothers’ previous psychiatric
history [54,40,7,39], family history of psychiatric illness [39],
depressed mood during pregnancy [54,40,7,39] and prenatal
anxiety [54,39], the mothers’ neuroticism [45], cognitive attribu-
tional styles [4], stressful life events [54,53], perceived life stress
[7], limited social support [60,44] and low self-esteem [44].

The birth of a baby is a major source of stress for mothers, who
require a number of adjustments to the new situation. Coping
strategies, perceived stress, social support, and the dispositional or
personality traits of the mother are factors that have been largely
reported to determine proper adaptation to the new role.

Coping with stressful conditions to ensure proper psychological
adjustment does not operate in isolation. Rather, coping mediates
the relationships between certain social conditions and adjust-
ment (e.g., depression) or between contextual and individual
variables and adaptive outcomes [69]. A recent review [59]
concluded that perceived stress, social support and coping
strategies are variables that influence the mechanisms of adapta-
tion to stress in mothers after childbirth. Coping strategies are
thought to mediate the relationship between neuroticism and
depression in subjects experiencing stress [72]. A recent study
suggests that low coping efficacy partially mediates the association
between negative life events and incident depression [1].

Maladaptive or passive coping strategies, including denial,
distancing, self-blame and substance abuse, are associated with
symptoms of antenatal depression [20], and with higher odds of
developing postnatal depressive symptoms [20,23], whereas
positive reappraisal strategies tend to be protective [55]. Studies
that evaluate problem centered coping (a form of active coping)
among pregnant women, have shown contradictory results, linking
this type of coping with both lower [9,50] and higher [65] levels of
postpartum depression. Mothers with depressive symptoms
during pregnancy and postpartum, tend to use emotional coping
strategies, (a type of avoidant coping), more frequently than
mothers without such symptoms [19].

Negatively perceived stress has been found to affect the well-
being of mothers [59]. Perceived postnatal stress has been
associated with symptoms of postpartum depression (PPD)
[36,24,71,43] and higher anxiety levels [13]. Wells et al. reported
NEUROTICISM

STRESSFUL
LIFE EVENTS

SOCIAL
SUPPORT

PA
CO

AC
CO

Fig. 1. Visual model of the relationship between variables involved in the mother-s

relationships whereas dashed lines represent negative associations.
that greater stress in pregnant women was associated with
depressive symptoms if the mother did not report an active coping
style [74]. A recent systematic review by Guardino and Schetter on
coping during pregnancy indicates that although there is evidence
that avoidant coping styles are associated with postpartum
depression, the evidence on the buffering effect of active coping
on mental health outcomes is inconclusive [28].

Social support, which is conceptualised as a resource for coping,
is defined as the perception (or experience) that one is loved and
cared for by others, esteemed and valued as part of a social network
of mutual assistance and obligations [75]. Coping resources such as
social support in turn affect coping processes that is, specific
intrapsychic and behavioural actions that people use to manage
stress [69]. Social support has been associated with major PPD
[21,31,33]. Perceptions that family and friends would provide
effective help during times of stress (i.e., perceived support) have
been consistently linked to good mental health, including low rates
of major depression [41].

High scores for neuroticism have been reported in women with
PPD [45,58]. Scholars have recently shown that neuroticism is an
independent predictor of PPD symptomatology and major
depression at 8 to 32 weeks postpartum [45]. Previous studies
suggest that the link between personality and distress can be
mediated by the selection of ineffective coping strategies
[12]. McWilliams et al. [48] showed that having fewer adaptive
coping strategies (emotion-oriented coping) is associated with
neuroticism and depression, whereas an inverse association was
found for task-orientated strategies.

Despite the important contribution of these variables to PPD, a
joint analysis of these coping resources involved in postpartum
depression has not been performed. A Structural Equation
Modelling (SEM) analysis would allow the integration of variables
such as stressful life events, social support, neuroticism, anxiety,
coping strategies and postpartum depressive symptoms in a
conceptual model of vulnerability to PPD. Fig. 1 provides a visual
model of the some variables involved in the mother-stress
transaction in postpartum symptomatology. We tested the hypoth-
esis that women with a higher level of neuroticism are more
sensitive to the depressogenic effects of adversity and vital stress
events. Neuroticism influences the pathogenic effects of exposure to
stress among other causes, having a greater tendency to use passive
coping or avoidance strategies and lower perceived social support,
which maintains and increases depressive symptomatology.
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The present study aimed to analyse coping strategies as risk
factors for PPD, and to examine the relationship of active and
passive coping strategies with neuroticism, social support,
perceived stress and symptoms of PPD. We conducted a SEM
analysis to explore these objectives. In the present study, we have
selected only some factors related to PPD. We have omitted several
other major predictors for postpartum depression described in
previous studies.

2. Methods

2.1. Patients

Our study sample included 1626 women who were assessed
postpartum in a study conducted at seven community urban
hospitals in Spain [63] between December 2003 and October
2004. Recruitment was conducted by consecutive sampling at
Obstetric Departments when all participants were admitted for the
delivery of the child. The exclusion criteria included the presence
of a psychiatric disorder requiring medical treatment before or
during pregnancy, the death of the child following delivery, the
presence of language difficulties or cultural illiteracy rendering
questions unanswerable, and refusal to participate in the study or
to complete the follow-up visit. All procedures are in accordance
with the Declaration of Helsinki. Ethical approval was obtained
from the institutional review board, and all participants provided
written informed consent.

2.2. Clinical assessment

Each of the participants was assessed on three occasions (Table
1). The first assessment was at 2–3 days after birth. Two further
evaluations were made at 8 and 32 weeks postpartum. The
decision of scheduling these three visits was considered in order to
include a time frame period that covers both early and late
postpartum onsets of depressive episodes. All patients were
interviewed face-to-face on three occasions. Sociodemographic
characteristics (i.e., age, marital status, employment and economic
status), obstetric variables, personality features and coping
strategies were assessed during the first visit. Life stressors, social
support and mood status were assessed during all three visits.

The Edinburgh Postnatal Depression Scale (EPDS) [25] was
administered to assess depressive symptoms at 8 and 32 weeks
postpartum. The EPDS is a 10-item self-report scale with four
possible responses and a total score ranging from 0 to 30. Parti-
cipants who scored 9 or higher on the EPDS were also assessed
with the Diagnostic Interview for Genetic Studies (DIGS) for DSM-
IV [52], Spanish version [61], which was adapted for PPD to obtain
a clinical diagnosis of major depression. The DIGS is a structured
interview for psychiatric disorders developed in 1994 by the
National Institute of Mental Health (NIMH) for genetic studies. It is
Table 1
Evaluations in each time of study.

Scale Baseline 8th weeks 32nd weeks

DIGS X X

EPDS X X X

DUKE X X X

COPE X

STAI-T X

RAMSEY X X X

EPQ-R X

DIGS: Diagnostic Interview for Genetic Studies; EPDS: Edinburgh postpartum

depression scale; DUKE: Functional Social Support Questionnaire; COPE: Coping

strategies; STAI-T: State-Trait Anxiety Inventory – Trait scale; RAMSEY: St. Paul

Ramsey’s life events scale; EPQ-R: Eysenck Personality Questionnaire – Revised.
an interview with a polydiagnostic capacity that allows a detailed
evaluation of the course of the illness, chronology of the disorder
and comorbidity.

Personality variables were evaluated using the validated
Spanish version of the Eysenck Personality Questionnaire-Revised
Short Scale EPQ-RS [22], a self-administered questionnaire of
48 items from the 100-item EPQ-R widely used to assess
neuroticism (N), psychoticism (P) and extroversion (E). Anxiety
traits were evaluated using the Anxiety Trait Inventory (STAI-R)
[66], a self-administered questionnaire of 20 items.

Acute life events occurring during the early postpartum period
and at weeks 8 and 32 were assessed using the St. Paul Ramsey’s
Life Events scale [2]. The St. Paul Ramsey’s Life Events Scale rates
the impact of participants’ stressful life events using a seven-point
scale of severity. Six different categories of events were consid-
ered: primary support, social environment, housing, work, health
and economy. The Spanish version of the Duke-UNC Functional
Social Support Questionnaire [8] was used to evaluate perceived
functional social support.

Coping strategies were assessed with the brief COPE [15],
Spanish version [18], which consists of 14 scales. We classified
coping strategies as active/approach versus passive/avoidance
[10,67,26]. Passive/avoidant coping involves cognitive attempts to
actively avoid confronting problems and/or behaviours to indi-
rectly reduce emotional stress through such conduct. Meanwhile,
active coping refers to cognitive and behavioural attempts to
directly manage problems and their effects [10]. Active coping
strategies include activities, planning, positive reframing, humour,
acceptance, emotional support and instrumental support. Passive/
avoidant coping strategies include resignation, self-distraction,
denial, religion, substance use, self-blame and emotional dis-
charge. Those criteria were then grouped together [16]: active
behavioural (active coping and planning), passive behaviour
(behavioural disengagement and self-distraction), active emotion-
al (emotional support and instrumental support), passive emo-
tional (venting), active cognitive (positive reframing, humour and
acceptance) and passive cognitive (denial, religion, substance use
and self-blame). Examples of items for passive coping strategies
are: ‘‘I’ve been saying to myself this isn’t real’’ (denial), ‘‘I’ve been
criticizing myself’’ (self-blame), ‘‘I’ve been using alcohol or other
drugs to make myself feel better’’ (substance use) and ‘‘I’ve been
saying things to let my unpleasant feelings escape’’ (venting).
Examples of items for active coping strategies are: ‘‘I’ve been
concentrating my efforts on doing something about the situation
I’m in’’ (active coping), ‘‘I’ve been trying to come up with a strategy
about what to do’’ (planning), ‘‘I’ve been trying to see it in a
different light, to make it seem more positive’’ (positive reframing)
and ‘‘I’ve been getting help and advice from other people’’
(instrumental support).

2.3. Statistical analyses

Statistical analyses were conducted using SPSS version 19.0
(SPSS Chicago) and R language (R Development Core Team [2008].
http://www.R-project.org./). We previously assessed the distribu-
tion of all variables and transformed those variables that showed
skewness. Log transformation (ln) was used of EPDS and STAI-R
scales, and a reflected log transformation was used for the Duke
Social Support Index. Student’s t-test was used to compare
continuous variables between two groups (non-depression versus
depression).

We conducted a SEM analysis with R using the lavaan package.
We considered five latent variables that included information of
different psychometric instruments: active coping (cognitive,
emotional and behavioural coping strategies), passive coping
(cognitive, emotional and behavioural coping strategies), social

http://www.r-project.org./


Table 3
Clinical and personality variables in women with or without postpartum

depression.

Postpartum

depressiona

n = 161

Without

postpartum

depression

n = 1465

P

Age (years) 31.65 (5.10) 31.79 (4.60) 0.726

Active coping strategies 36.59 (5.41) 36.77 (6.21) 0.743
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support (duke social support index), life stress (number of stressful
life events close to delivery and perceived stress [Ramsey score])
and neuroticism (STAI-R and EPQ-N). All latent variables’ variances
were set equal to 1 in order to standardise the SEM model. We
considered two dependent variables (postpartum mood symptoms
at 8th week and 32nd week) based on EPDS scores at each visit. We
used the Comparative Fit Index (CFI) as a measure of the fit of the
model. Values greater than approximately 0.90 indicate reasonably
good fit of the SEM model [34]. Root Mean Square Error of
Approximation (RMSEA) was used to assess error of approxima-
tion. RMSEA � 0.5 indicate close approximate fit, and values
between 0.05 and 0.08 suggest reasonable error of approximation.

We first conducted an SEM analysis in the whole sample
(n = 1626). However, as we wanted to also explore whether the
theoretical model was also valid for those women who developed a
PPD, we conducted another SEM analysis in a subsample of women
with a PPD (n = 161).

3. Results

3.1. Description of the sample

In this study, 1626 women participated, 1282 women (78.84%)
remained in the study at week 8, and 1231 women (75.70%)
remained at week 32. We compared those women who dropped-
out with those who were retained in the study, and the group that
dropped-out was younger and with greater depressive symptoms
(data not shown). There were no other clinical differences between
groups.

The total sample (n = 1626) had a mean age of 31.8 (SD = 4.6).
Clinical information and demographic data are shown in Table
2. The mean EPDS score was 5.4 (SD = 4.7) at 8 weeks postpartum
and 4.4 (SD = 4.7) at 32 weeks postpartum. The prevalence of
significant depressive symptoms (defined as EPDS > 9) was 15.5%
at the 8th week postpartum and 12.7% at the 32nd week
postpartum. The prevalence of major depression according to
the DIGS interview was 6.2% at week 8 and 6.8% at week
32. Considering both visits, 9.9% of women had major depression at
one of the two visits. There was an overlap of 3.1% of women who
had major depression at 8 and 32 weeks.

There were significant differences between women with and
without major depression according to the DIGS scores in all
analysed variables (Table 3), except age and active coping.
Therefore, women with depression scored significantly higher in
passive coping (both cognitive and behavioural), in measurements
of depressive symptoms with the EPD, anxiety trait and subjective
Table 2
Characteristics of women (n = 1626).

Age (mean, SD) 31.8 (4.6)

Educational level (%)

Primary school 29.6

Secondary school 41.7

College degree 28.4

Parity (primiparous) (%) 47

Employed (%) 67.9

Marital status

Married or paired (%) 96.2

Some medical condition during pregnancy (%) 17

Complications during pregnancy (%) 33

Hospitalisation (%) 7.2

Family history of psychiatric problems (%) 34.8
stress. They reported lower social support. These women also
scored higher on neuroticism.

3.2. Structural Equation Modelling analysis

In the SEM analysis conducted in all women (Fig. 2), passive
coping strategies were positively associated with postpartum
depressive symptoms at 8th and 32nd week, and active coping
strategies were negatively associated with postpartum depressive
symptoms at 8th week (but not 32nd week). Increased social
support and life stress were associated with both active and
passive coping strategies. Neuroticism was associated with more
passive coping strategies and less active coping strategies.
Neuroticism and life stress were positively correlated, and social
support was negatively correlated with life stress and neuroticism.
All regressions shown on Fig. 2 were statistically significant with
the exception of the relationship between active coping and
postpartum depressive symptoms at the 32nd week.

In the SEM analysis conducted in those women with a clinical
diagnosis of major PPD (Fig. 3), passive coping strategies were
associated with postpartum depressive symptoms at both visits
(8th and 32nd weeks) whereas active coping strategies were not
significantly associated with postpartum depressive symptoms.
Neuroticism was associated with more passive coping strategies
and less active coping strategies. Life stress was associated with
both active and passive coping strategies. Social support was not
associated with active or passive coping strategies. The relation-
ships between life stress, social support and neuroticism were
comparable to those found in the previous model (in all
participants). The CFI index of both SEM analyses was 0.90 and
the RMSEA were 0.08.

4. Discussion

The aim of our study was to analyse together some of the coping
resources implicated in PPD. Using SEM statistical approach
(global score)

Active behavioral coping 11.19 (2.03) 11.08 (2.30) 0.554

Active cognitive coping 14.80 (2.81) 15.06 (3.12) 0.325

Active emotional coping 10.59 (2.38) 10.61 (2.74) 0.893

Passive coping strategies

(global score)

25.09 (4.57) 23.53 (4.45) < 0.001

Passive behavioral coping 7.56 (2.03) 6.89 (1.89) < 0.000

Passive cognitive coping 12.70 (2.86) 12.04 (2.72) 0.003

Passive emotional coping 4.82 (1.41) 4.60 (1.48) 0.071

EPDS score (8th week) 12.12 (6.13) 4.52 (3.66) < 0.001

EPDS score (32nd week) 9.59 (6.75) 3.74 (3.85) < 0.001

STAI-T 30.60 (8.13) 25.19 (6.93) < 0.000

St. Paul Ramsey (baseline) 9.63 (3.13) 8.02 (2.79) < 0.001

St. Paul Ramsey (8th week) 10.16 (2.64) 8.06 (2.17) < 0.001

St. Paul Ramsey (32nd week) 10.25 (2.74) 7.91 (1.91) < 0.001

Duke-UNC score social support 45.83 (7.29) 48.17 (6.47) < 0.000

Neuroticism EPQ-R 5.60 (3.52) 3.36 (2.79) < 0.001

EPDS: Edinburgh Postnatal Depression Scale; STAI-T: State-Trait Anxiety Inventory

– Trait scale; DIGS: Diagnostic Interview for Genetic Studies; EPQ-R: Eysenck

Personality Questionnaire – Revised.

Data are means (SD).
a Clinical postpartum depression during the first 32 weeks postpartum was

assessed with the DIGS.



Fig. 2. Structural equation modelling analysis of the relationship between coping strategies and postpartum depressive symptoms in all women (n = 1465). DSSI: Duke Social

Support Index; NumSLE: number of stressful life events; Ramsey: St. Paul Ramsey’s life events perceived stress score; STAI-T: State-Trait Anxiety Inventory – Trait scale; EPQ-

N: Eysenck Personality Questionnaire – Neuroticism; SOCIAL-S: Social support; STRESS: stressful life events; NEUROT: neuroticism; ACT-C: active coping; PAS-C: passive

coping; Cog: cognitive; Emo: emotional; Beh: behavioural; PDS 8w: postpartum depressive symptoms (8 weeks); PDS 32w: postpartum depressive symptoms (32 weeks);

EPDS8: Edinburgh postpartum depression scale (8 weeks); EPDS32: Edinburgh postpartum depression scale (32 weeks). Black lines represent positive associations and red

lines represent negative associations. Significant associations (P < 0.05) are indicated with an asterisk.

Fig. 3. Structural equation modelling analysis of the relationship between coping strategies and postpartum depressive symptoms in women with clinical postpartum

depression (n = 161). DSSI: Duke Social Support Index; NumSLE: number of stressful life events; Ramsey: St. Paul Ramsey’s life events perceived stress score; STAI-T: State-

Trait Anxiety Inventory – Trait scale; EPQ-N: Eysenck Personality Questionnaire – neuroticism; SOCIAL-S: social support; STRESS: stressful life events; NEUROT: neuroticism;

ACT-C: active coping; PAS-C: passive coping; Cog: cognitive; Emo: emotional; Beh: behavioural; PDS 8w: postpartum depressive symptoms (8 weeks); PDS 32w: postpartum

depressive symptoms (32 weeks); EPDS8: Edinburgh postpartum depression scale (8 weeks); EPDS32: Edinburgh postpartum depression scale (32 weeks). Black lines

represent positive associations and red lines represent negative associations. Significant associations (P < 0.05) are indicated with an asterisk.
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A. GutiÕrrez-Zotes et al. / European Psychiatry 30 (2015) 701–708706
allowed us to examine complex pathways that explain with
greater parsimony depressive postpartum symptomatology. Our
results show a strong association between passive coping
strategies and depressive symptoms at weeks 8 and 32 both in
the whole sample and in the PPD group. These results agree with
previous studies that highlight the importance of strategies for
coping with postpartum stress in particular. Associations were
stronger for early postpartum depressive symptoms (at week 8)
when compared to late postpartum depressive symptoms (at
week 32). As women with early postpartum depressive symp-
toms may receive medical care that improves these symptoms at
the last visit (week 32), the strongest relationships between
coping strategies and EPDS scores at week 8 may be explained by
a greater severity of depressive symptoms in the early postpar-
tum. In accordance with this, as it is described in Table 2, women
with postpartum depression had more severe postpartum
depressive symptoms at week 8 (mean EPDS score of 12.2) when
compared to week 32 (mean EPDS score of 9.6). Under normal
circumstances, pregnant women make the best use of strategies
by focusing on their problem [35,56] or by using active coping.
However, in a prospective 10-year study, Holahan et al. [30]
demonstrated that avoidant coping at the beginning of the study
was associated with more acute and chronic stress 4 years later.
In a recent review [59], emotional coping strategies (a type of
avoidant coping) were consistently related to depression during
pregnancy and postpartum.

SEM analysis revealed that passive coping strategies were more
clearly associated with postpartum depressive symptoms, when
compared to active coping strategies. Of all different independent
variables that had an influence on coping strategies (social support,
life stress and neuroticism), neuroticism had a stronger effect on
coping strategies (more passive copy strategies; less active coping
strategies). Life stress and social support were also associated with
coping, although the effect was weaker. All these findings suggest
that neuroticism is a key variable in the relationship between
coping strategies and postpartum depressive symptoms. The CFI of
all SEM models (in all participants and in women with PPD) were
0.90. A value of CFI � 0.95 is recognized as indicative of good fit,
and values close to 0.90 are considered to be acceptable [32]. Thus,
the proposed theoretical SEM model for postpartum depressive
symptoms seems to be relatively valid.

Our results are in accordance with previous studies reporting
that high levels of neuroticism are related to the risk of depression
[54,4] and in particular to PPD [45]. Women with negative
cognitive attributional styles (e.g., pessimism, anger, ruminations),
previously shown to be good indicators of depression [4], were
more likely to develop PPD [54].

Our results associate a lower use of adaptive strategies with
higher neuroticism and depression. A high score for neuroticism
itself involves negative emotionality, self-consciousness, physio-
logical reactivity to stress and behavioural inhibition
[47,49,62]. This trait predicts exposure to interpersonal relation-
ship problems and the tendency to evaluate events as highly
threatening and to relieve unpleasant arousal with strategies that
include disengagement from threats [17]. Recurrent negative
emotions in highly neurotic women have been associated with
ineffective coping [73], which could increase levels of stress in
certain circumstances. Similarly, women with high neuroticism
have more chronic feelings of guilt and frustration [46], with many
consequences for self-esteem and worse perceived self-efficacy.

In our sample, women with PPD reported lower social support
in line with previous studies [54,5]. The beneficial effect of social
support has been shown with different coping resources. In this
way, women who perceive themselves as being adequately
supported are more likely to report personal competence, better
coping behaviours, a sense of stability, increased self-esteem and
fewer feelings of anxiety and depression [29,37,42]. Personality
traits may influence coping styles. Pierce et al. [57] report that
perceived support primarily reflects the personality of the
perceiver. In fact, as in our results neuroticism is one of the
variables that relate to social support in other studies. Sarason et al.
[64] found that satisfaction with social support correlated
negatively with neuroticism. Swickert et al. [68] found that higher
extroversion and lower neuroticism relate to perceived availability
of social support.

In conclusion, our results suggest that passive and avoidant
coping strategies are related to major depressive symptoms
postpartum. The perceived social support and subjective stress
related to life events are related to depression but moderated by a
strong negative effect of dispositional dimension of neuroticism.

Our study has several strengths:

� the results are based on a large, well-characterised sample of the
general population without a previous history of psychiatric
disorder;
� the study has a prospective design with a follow-up period of

32 weeks postpartum with assessments of PPD symptoms at
8 and 32 postpartum weeks. Recently Vliegen et al. [70], in a
review of the course of postpartum depression, found that the
severity of the depression (mean level of depression) in mothers
with PPD decreased at different time points in the postpartum
period, but not always to a nondepressed level (below the cutoff),
and that the decrease is not always statistically significant;
� we included an assessment of major depression with a

structured interview (DIGS);
� we included common variables considered in relation to stress

and depressive symptomatology, such as personality, social
support, coping strategies and stressful events.

However, because we exclude women with psychiatric
disorders requiring medical treatment before or during pregnancy,
this could be considered a selection bias, which could partially
limit the generalisation of our findings in other populations. There
were about 20% of dropouts at the second visit. These women were
younger and had greater depressive symptoms, which could have
an impact on the results, particularly in those analyses related to
women with clinical postpartum depression. It could be consid-
ered a limitation that we did not include some PPD risk factors (e.g.
biological factors, obstetric complications, family history of
depression) in the SEM analyses. However, as our study was
focused on coping strategies as risk factors for PPD, we opted to
include neuroticism, social support and perceived stress as
covariates.

Our results corroborate the need for preventive interventions
into coping resources of the mother. Changing coping strategies
through psychoeducational programs is one of the most effective
approaches for preventing vulnerability to stress in patients at risk
for developing depression after childbirth. Psychological group
therapy and social support added to standard antenatal/postnatal
care are recommended by NICE guidance [51] in women with
identified psychosocial risk factors and/or sub-threshold depres-
sive symptoms in the antenatal period.

Disclosure of interest

The authors declare that they have no conflicts of interest
concerning this article.

Acknowledgements

This work was supported by the Instituto Carlos III (Spanish
Ministry of Health; grant numbers P1041635, PI041783, PI041779,
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