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Abstract The objective of this study was to explore how
maternal mood during pregnancy, i.e., general anxiety,
pregnancy-specific anxiety, and depression predicted parent-
ing stress 3 months after giving birth, thereby shaping the
child’s early postnatal environmental circumstances. To this
end, data were used from 1073 women participating in the
Dutch longitudinal cohort Generations2, which studies first-
time pregnant mothers during pregnancy and across the tran-
sition to parenthood. Women filled out the State Trait Anxiety
Inventory (STAI), Pregnancy-Related Anxiety Questionnaire-
revised (PRAQ-R), and Beck Depression Index (BDI) three
times during pregnancy: at 12, 22, and 32 weeks gestational
age. Three months postpartum, a parenting stress question-
naire was filled out yielding seven different parenting con-
structs. Latent scores were computed for each of the repeated-
ly measured maternal mood variables with Mplus and parent-
ing stress constructs were simultaneously regressed on these
latent scores. Results showed that trait anxiety and pregnancy-
specific anxiety were uniquely related to almost all parenting
stress constructs, taking depression into account. Early

prevention and intervention to reduce maternal anxiety in
pregnancy could hold the key for a more advantageous trajec-
tory of early postnatal parenting.
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Introduction

Pregnancy and becoming a parent are two closely
intertwined major life transitions, in which women and
their partners experience major changes in their family
and social roles, and in their own relationship (Grant
et al. 2012). Adapting to these transitions can be ex-
pected to be accompanied by stress and anxiety
(Lederman 1990; Oates 1989), alongside positive emo-
tions as well. Indeed, particularly first-time pregnancy
and parenthood are acknowledged as a period of in-
creased emotional vulnerability (e.g., Austin et al.
2010; Morse et al. 2000). For new mothers, feelings
of anxiety and depression during pregnancy are fairly
common (Barnett and Parker 1986; Dayan et al. 2006),
although for most women, these emotions are transient
and diminish over time (e.g., Don et al. 2014; Huizink
et al. 2014).

Nonetheless, for some women, feelings of anxiety and de-
pression may persist throughout pregnancy and may set into
motion biological, cognitive, and behavioral responses that
may persist through early parenthood (Don et al. 2014).
High levels of maternal anxiety and depression during preg-
nancy may have detrimental effects on both the mother and
her child (e.g., Glover 2014; Dunkel Schetter and Tanner
2012) as these mood symptoms have been linked to preterm
birth (e.g., Ding et al. 2014; Kramer et al. 2009), difficult
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infant temperament (Gutteling et al. 2005; Huizink et al.
2002), and longer-term child behavioral and emotional prob-
lems (e.g., O’Donnell et al. 2014; van den Bergh et al. 2005).

Despite the number of studies on this topic (for a review,
see Van den Bergh et al. 2005), we still lack a deeper under-
standing of how prenatal exposure to maternal anxiety or de-
pression can actually result in childhood behavioral problems
after birth. Most studies to date have focused on stress phys-
iological mechanisms that may underlie the association be-
tween high levels of prenatal maternal anxiety or depression
and offspring outcomes. An abundant animal literature exists
that describes how particularly exposure to maternal stress
hormones (e.g., cortisol) of the hypothalamic-pituitary-
adrenocortical (HPA) axis can influence fetal brain develop-
ment and hence, offspring behavior (e.g., Meaney et al. 1996;
Weinstock 2005). Some human studies also examined alter-
ations in offspring HPA-axis regulation as a result of prenatal
exposure to stress (Oberlander et al. 2008; de Weerth et al.
2013) as intermediate mechanism underlying adverse child
behavior.

What has been neglected mostly, however, is the influence
that the early postnatal environment may have on offspring
behavior. More specifically, there is little research available to
study how prenatal maternal mood may lead to parenting
stress, which in turn, could also affect child behavior. As a
first step, we set out to study how maternal mood during
pregnancy may also be related to parenting stress, thereby
shaping the child’s early postnatal environmental circum-
stances. Parenting stress has been generally defined as a per-
ceived discrepancy between the demands of parenting and the
available resources tomeet those demands (Abidin 1995). The
child, the parent, and child-parent interaction may all contain
factors contributing to experienced parenting stress where the
parent feels overwhelmed by the demands of parenthood
(Abidin 1995).

While several studies (e.g., Bergman et al. 2008) have tak-
en parenting factors into account as confounders, when
looking at the predictive effect of prenatal maternal mood on
child behavior, very little is known about how prenatal mater-
nal mood may actually affect aspects of parenting, and partic-
ularly parenting stress. It can be expected that mothers who
experienced high levels of stress or anxiety during pregnancy
are also more susceptible to parenting stress after their baby is
born. A previous study of our group showed that particularly
anxiety during pregnancy was related to lower (expected) par-
enting self-efficacy in pregnancy as well, suggesting that anx-
iety during pregnancy hampers an optimal preparation for
parenting (Wernand et al. 2014). These findings are in line
with the observation that mothers with psychiatric problems
in the postpartum period have a reduced ability to mobilize
important psychological resources to cope with parenthood,
and perceive parenting as more negative, leading to higher
levels of parenting stress (Webster-Stratton 1998; Whiffen

and Gotlib 1989). The same may apply, at least partly, for
women with high levels of prenatal anxiety or depression,
but little evidence is available. A relatively small clinical study
of 52 selective depressed pregnant women (of whom the ma-
jority used antidepressants) in comparison to 42 non-
depressed women showed that both depression and anxiety
in third trimester of pregnancy were related to higher overall
levels of parenting stress at 3 and 6 months postpartum (Misri
et al. 2010).

We aim to extend the latter study by including a much
larger sample of pregnant women and focus on different as-
pects of parenting stress as outcome of repeatedly measured
different aspects of prenatal mood symptoms, including preg-
nancy anxiety, general anxiety, and depression. It may be ex-
pected that women with high levels of pregnancy-specific
anxiety—including fear about giving childbirth, worries about
their bodily changes due to pregnancy, and about the (unborn)
child’s health—may also worry about parenting when the
child is born. They may feel less competent as a parent, or
restricted in their activities because of their caretaking respon-
sibilities, they may be more negative about their health, their
relationship with their spouse, and their relationship with their
child. These are all separate components of parenting stress
(Abidin 1995). A general tendency during pregnancy to worry
about pregnancy-related issues may continue after birth and
transfer to negative perceptions of parenting-related issues,
particularly those aspects that appear beyond one’s control.
In a similar fashion, a high level of general anxiety as mea-
sured through trait or state anxiety symptoms during pregnan-
cy may induce or carry over to parenting stress as well. In
addition, symptoms of depression in the prenatal period could
continue after birth and may also result in high levels of this
aspect of parenting stress. Alternatively, children who were
prenatally exposed to high levels of maternal anxiety or de-
pression may express more difficult temperament from birth
onwards, as some previous studies suggest (Huizink et al.
2002; Nolvi et al. 2016). This may increase levels of parenting
stress in new mothers as well.

We therefore investigated the extent to which prenatal ma-
ternal mood factors, in particular symptoms of general anxi-
ety, pregnancy-specific anxiety, and depression, were predic-
tors of parenting stress at 3 months postpartum in a longitudi-
nal study among 1073 first-time pregnant women. We ex-
plored whether both anxiety and depression symptoms during
pregnancy were uniquely related to multiple aspects of parent-
ing stress and therefore, we modeled the prospective associa-
tions between maternal pregnancy mood and all seven sub-
scales of our parenting stress instrument. General anxiety,
pregnancy anxiety, and depression are often intercorrelated,
but may still have separate or independent impact on parenting
stress. We therefore explored the independent prospective as-
sociations between levels of general anxiety, pregnancy-
specific anxiety, and depression across pregnancy, with
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parenting stress 3 months after birth. Finally, we explored
whether increase in mood scores from first to third trimester
of pregnancy predicted parenting stress.

Methods

Participants

This study is part of the longitudinal cohort Generations2,
which follows first-time pregnant mothers during preg-
nancy and after they give birth to their child to study
the transition to parenthood. Participants were recruited
through midwifery practices in the area of Amsterdam,
the Netherlands. All women who visited cooperating mid-
wifery practices for the first time received a recruitment
letter and informed consent form. Women were eligible
for inclusion when they were pregnant with their first
child, did not receive a prenatal diagnosis for a congenital
abnormality of the fetus after ultrasounds at 12 and
20 weeks gestation and were fluent in Dutch. When they
filled out the questionnaires at the first assessments, they
were approximately 12 weeks pregnant (target sample,
N = 1355). For this study, we used the data from women
who filled out questionnaires at three time points during
pregnancy (at approximately 12, 22, and 32 weeks preg-
nant), and at one time point after giving birth (±3 months
after birth). Written informed consent was obtained from
all participants. These women were on average 29.6 years
old (SD = 4.18) at first assessment. Sixty-five percent of
the women had a higher educational level (higher profes-
sional education or university level), which is higher than
women in the general Dutch population between age 25–
35 (42–44% had a higher education in 2009–2011;
(Statistics Netherlands 2015)). Most women had a partner
(98.1%). The large majority (86.8%) had a Dutch back-
ground (i.e., both their parents and the women themselves
were born in the Netherlands). Whenever a woman and/or
her parents were not born in the Netherlands, the majority
(±60%) was born in a Western country (e.g., Europe or
North America; Statistics Netherlands 2015). The large
majority of women (96.5%) reported that their baby was
born healthy.

Analyses were performed on a sample of 1073 women
(79% percent of the target sample) for whom pregnancy-
specific anxiety scores at the third time point (t3,
M = 32.4 weeks of pregnancy, SD = 3.89) and at least one
of the other two earlier time points during pregnancy (i.e., t1,
M = 13.7 weeks of pregnancy, SD = 3.17; t2,M = 22.2 weeks
of pregnancy, SD = 2.77), parenting stress scores at t4 after
child birth (t4,M = 14.0 weeks after child birth, SD = 3.19), as
well as the control variables included in this study (described
later in this section) were available.

Measures

Parenting stress constructs were assessed at 3 months after
birth (t4) with the Nijmeegse Ouderlijke Stress Index
(NOSI; de Brock et al. 1992), the Dutch version of the
Parenting Stress Index (PSI; Abidin 1995). The PSI assesses
perceived parenting stress due to different sources, which can
be parent- or child-specific domains. Only the parenting do-
main of the PSI—containing 58 self-report items—was
assessed in this study because the child-specific domains
could not be applied 3 months after birth. Mothers could re-
spond on a 6-point Likert scale with scores ranging from 0
(totally disagree) to 5 (totally agree). The parenting domain
consists of seven subscales: sense of competence (13 items;
Cronbach’s alpha = .84; item example, I cannot take decisions
without help). A high score on this scale reflects a poor sense
of competence; role restriction (seven items; alpha = .83; ex-
ample, I feel restricted because of my duties as a parent; at-
tachment (seven items; alpha = .60; example, My child and I
always have a good relationship, reverse-coded item). As with
sense of competence, a high score on this scale also reflects
poor attachment of the parent to the child; depression (12
items; alpha = .81; example, There are quite some things in
my life that bother me); experience of health (six items; alpha
= .75; example, Lately, I feel fine physically, reverse-coded
item), with high scores reflecting poor experienced health;
social isolation (six items; alpha = .69; example, I feel alone
and without friends); and relationship with spouse (seven
items; alpha = .74; example, Since the birth of this child, my
partner gives me less support and help than I expected), with
high scores reflecting poor relationship with spouse. Before
calculating mean scores of the subscales, all items (six items)
where a high score represented low parenting stress were re-
versed, so that high scores indicated high parenting stress. For
each subscale, mean scores were then calculated by dividing
the sum score across items with valid data by the number of
valid items in the subscale. These mean scores ranged from 0
(low parenting stress) to 5 (high parenting stress) Note that the
relationship with spouse subscale was not available for single
mothers without a partner (1.5% of the final sample).

Pregnancy-specific anxiety was assessed at approximately
12 (t1), 22 (t2), and 32 (t3) weeks gestation with the Dutch
version of the self-report Pregnancy-Related Anxieties
Questionnaire-Revised (PRAQ-R; Huizink 2000; Huizink
et al. 2004). The PRAQ-R is a shortened version of the
PRAQ (Van den Bergh 1990), containing the 34 items of the
original PRAQ with the highest factor loadings on each of the
five subscales (i.e., fear of giving birth, fear of bearing a phys-
ically or mentally handicapped child, fear of changes and dis-
illusion in partner relationship, fear of changes, and concern
about one’s mental well-being and mother child-relationship).
The PRAQ-R contains items such as BI am afraid of pain
during the contractions and the child-bearing,^ BI have
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thoughts our child will be infirm or weak,^ BI am afraid my
partner is unfaithful to me,^ BI worry about my unattractive
appearance,^ and BI worry about the sudden changes of my
mood.^ Scores on each item ranged from 0 (absolutely not
applicable) to 4 (very well applicable). Cronbach’s alpha for
the total PRAQ scale ranged from .89 to .90 across the three
time points. Total mean item scores for pregnancy-specific
anxiety were computed, with a minimum of 0 (not anxious
at all) and a maximum of 4.

State anxiety was measured with the Dutch adaptation of
the State-Trait Anxiety Inventory (STAI; Spielberger et al.
1970) at t1-t3, which has been shown to be a reliable and valid
measure in general populations but also in pregnancy
(Gunning et al. 2010; Meades and Ayers 2011). The state
anxiety scale of the STAI contains 20 items that ask the par-
ticipant to describe how she feels at the moment, conceptual-
ized as a transitory emotional state (in contrast to trait-anxiety,
asking how she generally feels). Items in this scale were for
example BI am tense,^ BI am confused,^ BI am worried,^ BI
feel calm,^ and BI feel self-confident.^Women could respond
on a 4-point Likert scale ranging from 1 (not at all) to 4 (very
much). Some items were stated as an opposite of anxiety and
scores were reversed, so that higher scores represented more
anxiety. Cronbach’s alpha for the scale ranged from .93 to .94
across the three time points. Mean item scores with a mini-
mum score of 0 (not anxious at all) and a maximum of 3 were
calculated for the main analyses.

Trait anxiety was alsomeasuredwith the STAI (Spielberger
et al. 1970). The trait anxiety scale of the STAI contains 20
items that ask the participant to describe how she feels gener-
ally, referring to a relatively stable proneness to anxiety. Items
in this scale were for example BI feel exhausted,^ BI lack self-
confidence,^ BI feel nervous and restless,^ BI feel calm and
cool,^ and BI feel at ease.^Women could respond on a 4-point
Likert scale ranging from 1 (not at all) to 4 (very much). Like
state anxiety, some item scores needed to be reversed, so that
higher scores represented more anxiety. Cronbach’s alpha for
the scale ranged from .92 to .93 across the three time points.
Mean item scores with a minimum score of 0 (not anxious at
all) and a maximum of 3 were calculated for the main
analyses.

Depression was assessed with the Dutch version of the
Beck Depression Index (BDI; Beck et al. 1961) at t1-t3. The
BDI consists of 21 items that assess the intensity of
(symptoms of) depression, including BSadness,^ BGuilty
fee l ings ,^ BLoss o f ene rgy,^ BI r r i t ab i l i t y,^ and
BIndecisiveness.^ Women could select one of out of four
options, ranging from 0 (representing low intensity of
depression; e.g., I do not feel sad, or I make decisions about
as well as ever) to 3 (representing high intensity; e.g., I feel so
sad or unhappy I can’t stand it, or I have trouble making any
decisions). The BDI has also been validated for use in
pregnancy (Holcomb et al. 1996). Cronbach’s alpha ranged

from .82 to .84 across the three time points. For the analyses,
the mean was computed of the 21 depression items, ranging
from 0 (low intensity of depression) to 3.

Higher educational level, ethnicity, and having a partner
were dummy-coded as, respectively, 1 = higher professional
education or university degree, 0 = all other educational
levels; 1 = both parents and participant born in the
Netherlands, 0 = at least one parent and/or participant born
elsewhere; and 1 = having a partner, 0 = no partner.

Life events were also assessed at 3 months after birth with
the PSI (de Brock et al. 1992). The life events subscale con-
sists of 40 items, in which mothers were asked about the
presence of major/stressful life events (e.g., accident, mar-
riage, death of a close family member, financial problems) in
the last 12 months. When any of the life events occurred, the
score was 1 for that life event, and 0 when the event did not
occur. Because all women were pregnant and gave birth, these
two items were excluded. The remaining 38 scores were
summed.

Birth-related covariates were also assessed at 3 months af-
ter birth, including gestational age at birth, and interventions
during labor (interventions, incision, surgical evacuation of
placenta, artificial rupture of the membranes, labor induction
in the hospital, artificial stimulation of contractions, suturing,
vacuum extraction, cesarean section, planned caesarian sec-
tion; labor interventions score = number of Byes^ on these
nine items).

Statistical approach

Before performing the main analyses, non-response analyses,
means, and standard deviations for the study variables at each
time point were calculated, as well as correlations between the
variables. The main analyses were performed in three steps. In
the first step, latent scores were computed for the t1-t3 scores
of each of the four mood variables separately (i.e., pregnancy-
specific anxiety, state anxiety, trait anxiety, and depression),
and tested in four separate models as predictors of the seven t4
parenting stress constructs. In the second step, the seven t4
parenting stress constructs were simultaneously regressed on
the four latent t1-t3 mood scores. In the final step, difference
scores between the observed t3 and the t1 mood scores were
examined as predictors of the seven t4 parenting stress con-
structs. In each of these models, cross-sectional correlations
were estimated between the t4 parenting stress constructs, and
between the prenatal mood variables (in steps 2 and 3). To
control for life events, duration of pregnancy, and interven-
tions during labor, the t4 parenting stress constructs were also
regressed on these variables. All parenting stress and mood
variables were regressed on age, higher educational level, eth-
nicity, and having a partner.

All models were fitted in Mplus 7.3 (Muthén and Muthén
2010). Model fit was evaluated using the comparative fit
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index (CFI), the Tucker-Lewis index (TLI) with values >.90
indicating acceptable fit and values >.95 indicating close fit
(Bentler and Bonett 1980), and the root mean square error of
approximation (RMSEA) with values ≤.08 indicating accept-
able fit and values ≤.05 indicating good fit (see Marsh et al.
2004). A robust maximum likelihood estimator (MLR), which
produces robust standard errors, was used to account for the
non-normal distribution of mood and parenting stress scores.
Due to the large sample size and the number of tests per-
formed in this study, alpha was set at .01.

Results

Non-response analysis

Seventy-nine percent of the target population was included in
this study (1073 of 1355 women). Scores of the remaining
21% of the women were missing because they did not want
to continue their participation during the follow-up or had
missing scores at t3 and/or t4 without having quit. The includ-
ed women significantly differed from the non-included wom-
en with respect to t1 pregnancy-specific anxiety (F(1,
1349) = 10.8, p < .01), t1 state anxiety (F(1, 1344) = 16.9,
p < .001), t1 trait anxiety scores (F(1, 1345) = 14.8, p < .001),
and t1 depression scores (F(1, 1345) = 6.82, p < .01). Non-
included women had higher scores on each of the mood var-
iables at t1 compared to women included in the 1073 sample.
Moreover, included women were older on average than non-
included women, F(1, 1342) = 20.8, p < .001. Women includ-
ed in the 1073 sample more often had a higher educational
level (χ2(1) = 36.6, p < .01) than non-included women. No
other significant differences between included and non-
included women were present.

Descriptive statistics

The descriptive statistics in Table 1 show the mean item scores
and standard deviations of pregnancy-specific anxiety (t1-t3),
state anxiety (t1-t3), trait anxiety (t1-t3), depression (t1-t3),
and the parenting stress constructs (t4). With respect to the
covariates, the life events score was on average 2.08
(SD = 1.71). On average, babies were born 2 days prior to
the due date (mean = −2.04, SD = 11.3). The median number
of interventions during labor was 2.

Correlations between the study variables are shown in
Table 2. Significant large positive correlations (Cohen 1988)
between pregnancy-specific anxiety scores at the three time
points were found. Moderate to large correlations were found
for the state anxiety, trait anxiety, and depression scores at the
three time points. In addition, correlations between the four
different mood variables were significant at each time point,
and across time points (ranging from r = .37 to r = .81). The

seven parenting stress constructs at t4 also correlated signifi-
cantly with each other (r range = .31 to .79), as well as the four
t1-t3 mood variables and the t4 parenting stress variables (r
range = .15 to .46).

Mood during pregnancy and parenting stress after giving
birth

First, a model (model 1a) was fitted in which a latent score
was estimated for pregnancy-specific anxiety across pregnan-
cy (t1-t3). The seven t4 parenting stress constructs were
regressed on the latent pregnancy-specific anxiety score, as
well as life events and the birth-related control variables.
This model had a good fit to the data (CFI = .99, TLI = .98,
RMSEA = .03). Results in Table 3 show that pregnancy-
specific anxiety positively predicted all parenting stress con-
structs after controlling for life events and birth-related factors.
Subsequently, similar models were fitted with a latent score of
state anxiety (model 1b), trait anxiety (model 1c), and depres-
sion (model 1d) respectively, as a predictor of the seven par-
enting stress constructs. All three models had a good fit (CFI
≥.99, TLI ≥.95, RMSEA ≤.04). Results of the three models in

Table 1 Descriptives of pregnancy-specific anxiety, state anxiety, trait
anxiety, depression and the parenting stress constructs, and all the control
variables

M SD

Pregnancy-specific anxiety (PRAQ total)

t1 (≈12 weeks pregnant) 0.95 0.43

t2 (≈22 weeks pregnant) 0.94 0.44

t3 (≈32 weeks pregnant) 0.93 0.43

State anxiety

t1 (≈12 weeks pregnant) 0.62 0.43

t2 (≈22 weeks pregnant) 0.55 0.44

t3 (≈32 weeks pregnant) 0.59 0.43

Trait anxiety

t1 (≈12 weeks pregnant) 0.60 0.39

t2 (≈22 weeks pregnant) 0.54 0.41

t3 (≈32 weeks pregnant) 0.54 0.40

Depression

t1 (≈12 weeks pregnant) 0.41 0.22

t2 (≈22 weeks pregnant) 0.37 0.21

t3 (≈32 weeks pregnant) 0.42 0.22

Parenting stress t4 (≈3 months after birth)

Competence 0.67 0.56

Restriction 1.58 0.94

Attachment 0.42 0.44

Depression 0.74 0.62

Experience of health 1.18 0.89

Social isolation 0.90 0.72

Relation with spouse 1.17 0.79
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Table 3 show that latent t1-t3 state anxiety, trait anxiety, or
depression scores were all significantly and positively
predicting the seven parenting stress constructs. The R2s
shown in Table 3 indicate that the explained variance of the
parenting stress constructs was generally higher in the models
where the parenting stress constructs were regressed on anxi-
ety as opposed to depression.

In the second step, the four separate models for the mood
variables (models 1a–d) were combined in one model. The
seven parenting stress constructs were regressed on the four
latent t1-t3 mood variables. This model (model 2) had an

acceptable fit to the data (CFI = .95, TLI = .91, RMSEA =
.06). Results are shown in Fig. 1. Pregnancy-specific anxiety
t1-t3 significantly and positively predicted all seven parenting
stress constructs. Trait anxiety t1-t3 predicted the parenting
stress constructs, except for health experience. In the com-
bined model, links from state anxiety t1-t3 to the parenting
stress constructs were no longer significant. Depression t1-t3
was only found to negatively predict the attachment parenting
stress construct when tested simultaneously with the other
mood variables (and allowing for correlational links between
the latent mood variables). Results were largely similar with

Table 3 Estimated pathways from latent t1-t3 scores of pregnancy-specific anxiety, state anxiety, trait anxiety, and depression to the t4 parenting stress
constructs, and the explained variance (R2) of the parenting stress constructs (models 1a to 1d)

Mood variables, latent t1-t3 scores Pregnancy-specific anxiety (model
1a)

State anxiety (model 1b) Trait anxiety (model 1c) Depression (model 1d)

B SE β R2 B SE β R2 B SE β R2 B SE β R2

Parenting stress t4

Competence 0.70 0.05 0.45 0.22 0.73 0.07 0.42 0.19 0.76 0.06 0.44 0.20 1.05 0.14 0.30 0.11

Role restriction 0.97 0.08 0.37 0.18 0.87 0.10 0.30 0.13 0.96 0.10 0.33 0.15 1.60 0.23 0.27 0.12

Attachment 0.42 0.04 0.34 0.12 0.43 0.07 0.31 0.11 0.45 0.05 0.33 0.12 0.53 0.10 0.19 0.05

Depression 0.85 0.06 0.49 0.26 0.86 0.07 0.45 0.22 0.97 0.07 0.51 0.27 1.46 0.15 0.38 0.17

Experience of health 0.92 0.08 0.37 0.18 1.01 0.10 0.37 0.17 1.01 0.10 0.37 0.17 1.93 0.20 0.35 0.15

Social isolation 0.85 0.06 0.43 0.21 0.93 0.09 0.41 0.20 1.01 0.08 0.46 0.23 1.91 0.18 0.43 0.21

Relation with spouse 0.82 0.07 0.37 0.17 0.80 0.09 0.32 0.14 0.89 0.08 0.37 0.16 1.46 0.18 0.30 0.12

Higher scores on the parenting stress constructs indicate higher parenting stress. All path coefficients were significant at p < .001

Table 2 Correlations between pregnancy-specific anxiety, state anxiety, trait anxiety, depression, and parenting stress constructs across assessments

Variable 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17. 18.

1. PRAQ total t1 –

2. PRAQ total t2 .75 –

3. PRAQ total t3 .74 .79 –

4. State anxiety t1 .56 .50 .49 –

5. State anxiety t2 .46 .57 .51 .60 –

6. State anxiety t3 .47 .52 .60 .61 .65 –

7. Trait anxiety t1 .56 .52 .51 .77 .57 .59 –

8. Trait anxiety t2 .51 .60 .55 .61 .79 .64 .74 –

9. Trait anxiety t3 .47 .54 .60 .59 .62 .81 .70 .78 –

10. Depression t1 .47 .43 .42 .58 .45 .44 .59 .52 .50 –

11. Depression t2 .43 .51 .47 .45 .61 .51 .49 .65 .58 .64 –

12. Depression t3 .37 .42 .50 .42 .47 .59 .45 .53 65 .61 .70 –

13. Competence t4 .36 .43 .41 .29 .33 .36 .35 .38 .38 .22 .26 .26 –

14. Role restriction t4 .30 .34 .34 .21 .21 .26 .26 .26 .30 .19 .19 .25 .58 –

15. Attachment t4 .28 .31 .30 .22 .25 .25 .29 .28 .26 .15 .17 .15 .63 .45 –

16. Depression t4 .41 .46 .45 .34 .35 .38 .44 .43 .45 .30 .32 .34 .79 .59 .60 –

17. Exp. of health t4 .31 .36 .36 .27 .31 .34 .32 .33 .36 .28 .30 .34 .49 .48 .36 .53 –

18. Social isolation t4 .36 .40 .40 .34 .32 .35 .38 .40 .41 .32 .36 .37 .51 .59 .40 .56 .48 –

19. Relation spouse t4 .33 .36 .34 .29 .26 .27 .32 .33 .33 .25 .27 .26 .47 .54 .31 .47 .43 .57

Higher scores on the t4 parenting stress constructs indicate higher parenting stress. All entries are significant at p < .001
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respect to significance and the direction of significant paths
when t4 parenting stress constructs were regressed on the ob-
served t1mood variables or on the observed t3mood variables
instead of the latent t1-t3 mood constructs, indicating that—
overall—time of assessment of mood during pregnancy hard-
ly influenced the effects of prenatal mood on parenting stress.

In the final step, we explored whether change in mood
scores during pregnancy had an effect on t4 parenting stress.
The results from the model with t3 – t1 difference scores
(model 3; CFI = 1.00, TLI = 1.00, RMSEA = .00, but note
that the test of absolute model fit is also non-significant,
χ2(12) = 10.2, p = .60) showed that none of the paths from
the t3 – t1 difference scores to the t4 parenting stress con-
structs reached significance (all p’s >.01). This indicates that
changes in mood during pregnancy did not significantly affect
t4 parenting stress.

Discussion

This follow-up study from pregnancy onwards showed that
higher levels of parenting stress were especially predicted by
pregnancy-specific anxiety (all parenting stress subscales) and
trait anxiety during pregnancy (six out of seven parenting
stress scales). In contrast, neither prenatal depression nor state
anxiety remained significant predictors of higher levels of
parenting stress when tested simultaneously with the other
prenatal mood variables, as opposed to when examined sepa-
rately. These results were already alluded to in the first step of
our analyses, showing that in separate models, pregnancy anx-
iety and trait anxiety explained more variance than did state
anxiety and depression. This is an important finding, as it
shows how maternal mood during pregnancy is related to
the experiences and perceptions of mothers as a new parent

as measured with the parenting stress scale. Furthermore, our
study shows that particularly prenatal maternal anxiety—both
general (trait) anxiety and pregnancy-specific anxiety—were
important predictors of (almost) all aspects of parenting stress.
It is therefore likely that women with a worried mind during
pregnancy continue to worry as a parent of their newborn
child as well and are thus susceptible to parenting stress. If
women experience difficulty to cope with pregnancy and its
related stressors, it can be expected that parenting is another
major life transition that may be perceived as difficult to cope
with, leading to a perceived discrepancy between the demands
of parenting and the available resources to meet with those
demands (Abidin 1995). Parenting stress may be the result, as
our findings suggest.

It is of interest that we found that particularly maternal
anxiety during pregnancy was uniquely related to parenting
stress, taking into account maternal depression. In contrast,
prenatal symptoms of maternal depression were not positively
predictive of the parenting stress index subscales when anxi-
ety scores were taken into account. Thus, examining anxiety
and depression simultaneously showed us the relatively stron-
ger and more consistent impact of both pregnancy-specific
anxiety and trait anxiety on parenting stress in comparison to
depression. This implies that it is important to take notice of
maternal anxiety during pregnancy and include measures of
both pregnancy-specific anxiety and trait anxiety when testing
for (independent) effects of prenatal depression on maternal or
parenting outcomes in further studies. A previous study of our
group showed no differential association between prenatal
maternal depression or prenatal maternal general anxiety with
(postpartum) parenting self-efficacy, which reflects the expec-
tations of the mothers about their ability to parent successfully
(Kunseler et al. 2014). Another study has related both depres-
sion and anxiety levels during pregnancy with higher overall

Fig. 1 Standardized path
estimates for the paths between
the pre-birth mood variables and
the post-birth parenting stress
(PS) constructs in the model with
t1-t3 latent pre-birth pregnancy
specific anxiety (PRAQ), state
anxiety (State), trait anxiety
(Trait), and depression (Depr).
Only significant (p < .01) links are
shown. Correlational links are
estimated between the latent t1-t3
mood variables, and between the
seven t4 PS constructs. Residual
variances are estimated for all
variables. Higher scores on the
parenting stress constructs
indicate higher parenting stress.
*p < .01, **p < .001
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levels of parenting stress (Misri et al. 2010), but both this
study and that of Kunseler et al. (2014) did not include
pregnancy-specific anxiety measures. It has been suggested
that this particular measure of anxiety during pregnancy is
more sensitive to capture to mood variability than less
context-dependent questions (Robertson Blackmore et al.
2016), such as the depression items of the BDI or questions
on general anxiety. This may partly explain why pregnancy-
specific anxiety better predicts parenting stress than prenatal
maternal depression in our study and shows independent con-
tributions to parenting stress scores when trait anxiety is tak-
ing into account as well. Indeed, pregnancy-specific anxiety
seems to be a robust and independent predictor of birth
outcome, but also of maternal mood in the postpartum
period. Robertson Blackmore et al. (2016) suggested that anx-
ieties specifically related to pregnancy can be regarded as
distinct clinical phenotype, predicting postnatal mood distur-
bance. Our study findings add to this evidence by showing
that pregnancy-specific anxiety also has independent associa-
tions with parenting stress, when controlling for both general
anxiety measures and depression.

The depression subscale of the PSI was not related to pre-
natal depression scores when anxiety scores were taken into
account, but a close examination of the items may explain
why: several items of the parenting stress subscale on depres-
sion focus on feelings of guilt or a lack of confidence, which
may not be specific for feelings of depression, but could also
be linked to anxiety. Correlation coefficients in Table 2 further
support this, as all prenatal pregnancy-specific and trait anxi-
ety measures were stronger correlated (r’s ranging between
0.41–0.46) to the subscale depression of the PSI than BDI
(r’s = 0.30–0.34) was. Thus, the items of the prenatal depres-
sion scale of the well-validated BDI are not easily comparable
with the depression subscale of the PSI after birth, and there-
fore, the PSI may have captured a different and more general
construct of negative thinking, rather than core depression.

Nonetheless, it is striking that compared to prenatal depres-
sion, two aspects of anxiety—pregnancy-specific anxiety and
trait anxiety—were independent and better predictors of
(almost) all subscales of parenting stress, when each of the
maternal mood factors were modeled simultaneously. It is of
interest that our results imply the importance of including
measures of pregnancy-specific anxiety alongside general trait
anxiety, when predicting postnatal (maternal) outcomes, as its
predictive validity is further supported by our study. It may be
that the instrument on pregnancy-specific anxiety is particu-
larly sensitive in capturing individual vulnerability to stressors
and anxiety related to specific transitional demands that arise
during pregnancy and therefore is related to a variety of post-
natal birth related, maternal and child outcomes (Glover
2014), including our measure of parenting stress.

Of course, our results are based on a general population of
pregnant women who were relatively highly educated, and

who had a relatively low to normal risk for clinical levels of
depression and anxiety. Given the results of the non-response
analysis, we could have underestimated the strengths of the
associations between prenatal maternal mood and parenting
stress to some extent. Therefore, the findings of this study may
not apply to women with more severe levels of depression and
anxiety during pregnancy or for women from lower SES stra-
ta. Besides this limitation of our study, several other aspects of
the current study should be carefully considered. First, despite
the longitudinal design of our study, the reported associations
do not reflect causality. For instance, a general tendency to
worry may be expressed as pregnancy anxiety first, and as
parenting stress later. It is also possible that newborn babies
showmore difficult temperament, more crying behavior, and a
less predictable sleeping schedule after being exposed to high
levels of prenatal maternal anxiety or depression (e.g., Van
den Bergh et al. 2005; Huizink et al. 2002). This infant behav-
ior may lead to parenting stress (Bates 1980; Chang et al.
2004), and hence, the findings of this study could reflect indi-
rect pathways rather than direct ones. We did, however, con-
trol for the experience of life events, and some birth-related
variables, gestational age at birth and interventions during
labor, to adjust for the effects that these factors may have
had on parenting stress. Second, we did not focus particularly
on potential timing effects of prenatal maternal mood on par-
enting stress, but rather focused on a more global prediction of
prenatal maternal mood across pregnancy and changes in ma-
ternal mood in relation to parenting stress. Future studies may
specifically examine whether particular high levels of mater-
nal anxiety or depression during specific periods of pregnancy
may be predictive of high parenting stress after birth. We did,
however, test whether changes in prenatal mood between the
first and last trimester affected parenting stress 3 months post-
partum. This did not yield any significant associations be-
tween the difference scores and the parenting stress measures.
Third, the parenting stress subscale attachment has a relatively
low internal consistency, and findings related to this scale
should be interpreted with caution.

Strengths of this study include the large study sample, and
the repeated assessments of prenatal maternal mood factors,
and the latent simultaneously modeling approach to test for
the independent predictive effect of anxiety and depression.

To conclude, the current study showed that particularly
pregnancy-specific anxiety and trait anxiety predict higher
levels of parenting stress 3 months after birth. It is important
to better understand how the combined effects of prenatal
exposure to maternal anxiety and postnatal exposure to par-
enting stress may further impact the lives of young parents and
their children. This study shows that already during pregnan-
cy, we can identify womenwith high levels of particularly trait
and pregnancy-specific anxiety, which could continue in or
foreshadow higher levels of parenting stress. Several recent
studies tested intervention programs targeting maternal
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anxiety in pregnancy, for instance using mindfulness
(Matvienko-Sikar et al. 2016), or music stimulation (García
González et al. 2017), with promising results. These early
prevention and intervention to reduce maternal anxiety in
pregnancy could hold the key for a more advantageous trajec-
tory of early postnatal parenting and, indirectly, for a more
optimal environment of the developing child.

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of
interest.

Open Access This article is distributed under the terms of the Creative
Commons At t r ibut ion 4 .0 In te rna t ional License (h t tp : / /
creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give appro-
priate credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made.

References

Abidin RR (1995) Parenting stress index, 3rd edn. Psychological
Assessment Resource, Odessa

Austin MP, Hadzi-Pavlovic D, Priest S, Reilly N, Wilhelm K, Saint K,
Parker G (2010) Depressive and anxiety disorders in the postpartum
period: how prevalent are they and can we improve their dectection?
Arch Wom Men Health 13(5):395–401. doi:10.1007/s00737-010-
0153-7

Barnett B, Parker G (1986) Possible determinants, correlated and conse-
quences of high levels of anxiety in primiparous mothers. Psychol
Med 16:177–185

Bates JE (1980) The concept of difficult temperament. Merrill-Palmer Q
26:299–319

Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J (1961) An inven-
tory for measuring depression. Arch Gen Psychiatry 4:561–571

Bentler PM, Bonett BG (1980) Significance tests and goodness of fit in
the analysis of covariance structures. Psychol Bull 88(3):588–606

Bergman K, Sarkar P, Glover V, O'Connor TG (2008) Quality of child-
parent attachment moderates the impact of antenatal stress on child
fearfulness. J Child Psychol Psychiatry 49(10):1089–1098. doi:10.
1111/j.1469-7610.2008

de Brock AJLL, Vermulst AA, Gerris JRM, Abidin RR (1992) NOSI,
handleiding experimentele versie [NOSI, manual experimental ver-
sion in Dutch]. Pearson, Amsterdam

Chang Y, Fine MA, Ispa J, Thornburg KR, Sharp E, Wolfenstein M
(2004) Understanding parenting stress among young, low-income,
African-American, first-time mothers. Early Educ Dev 15:265–282

Cohen J (1988) Statistical power analysis for the behavioral sciences, 2nd
edn. Lawrence Erlbaum, Hillsdale

Dayan J, Creveuil C, Marks MN, Conroy S, Herlicoviez M, Dreyfus M,
Tordjman S (2006) Prenatal depression, prenatal anxiety, and spon-
taneous preterm birth: a prospective cohort study among women
with early and regular care. Psychosom Med 68(6):938–946. doi:
10.1097/01.psy.0000244025.20549.bd

Ding XX, Wu YL, Xu SJ, Zhu RP, Jia XM, Zhang SF et al (2014)
Maternal anxiety during pregnancy and adverse birth outcomes: a
systematic review and meta-analysis of prospective cohort studies. J
Affect Disord 159:103–110. doi:10.1016/j.jad.2014.02.027

Don BP, Chong A, Biehle SN, Gordon A, Mickelson KD (2014) Anxiety
across the transition to parenthood: change trajectories among low-

risk parents. Anxiety Stress Coping 27(6):633–649. doi:10.1080/
10615806.2014.903473

Dunkel Schetter C, Tanner L (2012) Anxiety, depression and stress in
pregnancy: implications for mothers, children, research, and prac-
tice. Curr Opinion Psychiatry 25:141–148. doi:10.1097/YCO.
0b013e3283503680

García González J, Ventura Miranda MI, Requena Mullor M, Parron
Carreño T, Alarcón Rodriguez R (2017) Effects of prenatal music
stimulation on state/trait anxiety in full-term pregnancy and its in-
fluence on childbirth: a randomized controlled trial. J Matern Fetal
Neonatal Med 3:1–8. doi:10.1080/14767058.2017.1306511

Glover V (2014) Maternal depression, anxiety and stress during pregnan-
cy and child outcome; what needs to be done. Best Pract Res Clin
Obstet Gynaecol 28(1):25–35. doi:10.1016/j.bpobgyn.2013.08.017

Grant KA, Bautovich A, McMahon C, Reilly N, Leader L, Austin MP
(2012) Parental care and control during childhood: associations with
maternal perinatal mood disturbance and parenting stress. Arch
Womens Ment Health 15(4):297–305. doi:10.1007/s00737-012-
0292-0

Gunning M, Dennison F, Stockley C, Ho S, Sandhu H, Reynolds R
(2010) Assessing maternal anxiety in pregnancy with the state-trait
anxiety inventory (STAI): issues of validity, location, and participa-
tion. J Reproductive Infant Psychol 28:266–273

Gutteling BM, de Weerth C, Willemsen-Swinkels SH, Huizink AC,
Mulder EJ, Visser GH et al (2005) The effects of prenatal stress on
temperament and problem behavior of 27-month-old toddlers. Eur
Child Adolesc Psychiatry 14:41–51. doi:10.1007/s00787-005-
0435-1

Holcomb W, Stone LS, Lustman PJ, Gavard JA, Mostello DJ (1996)
Screening for depression in pregnancy: characteristics of the Beck
depression inventory. Obstet Gynecol 88:1021–1025

Huizink AC (2000) Prenatal stress and its effect on infant development.
Unpublished PhD Thesis. Utrecht University. The Netherlands

Huizink AC, de Medina PG, Mulder EJ, Visser GH, Buitelaar JK (2002)
Psychological measures of prenatal stress as predictors of infant
temperament. J Am Acad Child Adolesc Psychiatry 41(9):1078–
1085

Huizink AC, Mulder EJ, Robles de Medina PG, Visser GH, Buitelaar JK
(2004) Is pregnancy anxiety a distinctive syndrome? Early Hum
Dev 79:81–91

Huizink AC, Menting B, Oosterman M, Verhage ML, Kunseler FC,
Schuengel C (2014) The interrelationship between pregnancy-
specific anxiety and general anxiety across pregnancy: a longitudi-
nal study. J Psychosom Obstet Gynaecol 35(3):92–100. doi:10.
3109/0167482X.2014.944498

Kramer MS, Lydon J, Seguin L, Goulet L, Kahn SR, McNamara H et al
(2009) Stress pathways to spontaneous preterm birth: the role of
stressors, psychological distress, and stress hormones. Am J
Epidem 169:1319–1326. doi:10.1093/aje/kwp061

Kunseler FC, Willemen AM, Oosterman M, Schuengel C (2014)
Changes in parenting self-efficacy and mood symptoms in the tran-
sition to parenthood: a bidirectional association. Parenting Science
and Practice 14(3–4):215–234

Lederman RP (1990) Anxiety and stress in pregnancy: significance and
nursing assessment. NAACOGS Clin Issu Perinat Womens Health
Nurs 1:279–288

Marsh HW, Hau KT, Wen Z (2004) In search of golden rules: comment
on hypothesis-testing approaches to setting cutoff values for fit in-
dexes and dangers in overgeneralizing Hu and Bentler's (1999) find-
ings. Struct Equ Model 11:320–341

Matvienko-Sikar K, Lee L, Murphy G, Murphy L (2016) The effects of
mindfulness interventions on prenatal well-being: A systematic re-
view. Psychol Health 31(12):1415–1434

Meades R, Ayers S (2011) Anixety measures validated in perinatal pop-
ulations: a systematic review. J Aff Dis 133(1–2):1–15

Prenatal mood, postnatal parenting stress 671

http://dx.doi.org/10.1007/s00737-010-0153-7
http://dx.doi.org/10.1007/s00737-010-0153-7
http://dx.doi.org/10.1111/j.1469-7610.2008
http://dx.doi.org/10.1111/j.1469-7610.2008
http://dx.doi.org/10.1097/01.psy.0000244025.20549.bd
http://dx.doi.org/10.1016/j.jad.2014.02.027
http://dx.doi.org/10.1080/10615806.2014.903473
http://dx.doi.org/10.1080/10615806.2014.903473
http://dx.doi.org/10.1097/YCO.0b013e3283503680
http://dx.doi.org/10.1097/YCO.0b013e3283503680
http://dx.doi.org/10.1080/14767058.2017.1306511
http://dx.doi.org/10.1016/j.bpobgyn.2013.08.017
http://dx.doi.org/10.1007/s00737-012-0292-0
http://dx.doi.org/10.1007/s00737-012-0292-0
http://dx.doi.org/10.1007/s00787-005-0435-1
http://dx.doi.org/10.1007/s00787-005-0435-1
http://dx.doi.org/10.3109/0167482X.2014.944498
http://dx.doi.org/10.3109/0167482X.2014.944498
http://dx.doi.org/10.1093/aje/kwp061


Meaney MJ, Diorio J, Francis D, Widdowson J, LaPlante P, Caldji C,
Sharma S, Seckl JR, Plotsky PM (1996) Early environmental regu-
lation of forebrain glucocorticoid receptor gene expression: implica-
tions for adrenocortical responses to stress. Dev Neurosci 18(1–2):
49–72

Misri S, Kendrick K, Oberlander TF, Norris S, Tomfohr L, Zhang H,
Grunau RE (2010) Antenatal depression and anxiety affect postpar-
tum parenting stress: a longitudinal, prospective study. Can J
Psychiatr 55(4):222–228

Morse CA, Buist A, Durkin S (2000) First-time parenthood: influences on
pre- and postnatal adjustment in fathers and mothers. J Psychosom
Obstet Gynaecol 21(2):109–120

Muthén LK, Muthén BO (2010) Mplus user’s guide, 5th edn. Muthén &
Muthén, Los Angeles, CA

Nolvi S, Karlsson L, Bridgett DJ, Korja R, Huizink AC, Kataja EL,
Karlsson H (2016) Maternal prenatal stress and infant emotional
reactivity six months postpartum. J Affect Disord 199:163–170.
doi:10.1016/j.jad.2016.04.020

O’Donnell KJ, Glover V, Barker ED, O’Connor TG (2014) The persisting
effect of maternal mood in pregnancy on childhood psychopatholo-
g y. Dev P sy chop a t h o l 2 6 : 3 93–403 . d o i : 1 0 . 1 017 /
S0954579414000029

Oates M (1989) Normal emotional changes in pregnancy and the puer-
perium. Baillières Clin Obstet Gynaecol 3:14

Oberlander TF, Weinberg J, Papsdorf M, Grunau R, Misri S, Devlin AM
(2008) Prenatal exposure to maternal depression, neonatal methyla-
tion of human glucocorticoid receptor gene (NR3C1) and infant
cortisol stress responses. Epigenetics 3:97–106

Robertson Blackmore E, Gustafsson H, Gilchrist M, Wyman C,
O’Connor TG (2016) Pregnancy-related anxiety: evidence of

distinct clinical significance from a prospective longitudinal study.
J Aff Dis 197:251–258

Spielberger CD, Gorsuch I, Lushene RE (1970) Manual for the state-trait
anxiety inventory. Consulting Psychologists Press, Palo Alto, CA

Statistics Netherlands (2015) Western immigrant [Westerse allochtoon].
Retreived on 24 November 2015 from http://www.cbs.nl/nl-NL/
menu/methoden/begrippen/default.htm?ConceptID=1057

Van den Bergh BR (1990) The influence of maternal emotions during
pregnancy on fetal and neonatal behavior. J Prenatal Perinatal
Psychol Health 5:119–130

Van den Bergh BRH, Mennes M, Oosterlaan J, Stevens V, Stiers P,
Marcoen A et al (2005) High antenatal maternal anxiety is related
to impulsivity during performance on cognitive tasks in 14- and 15-
year-olds. Neurosci Biobehav Rev 29:259–269

Webster-Stratton C (1998) Preventing conduct problems in head start
children: strengthening parenting competencies. J Consult Clin
Psychol 66(5):715–730

deWeerth C, Buitelaar JK, Beijers R (2013) Infant cortisol and behavioral
habituation to weekly maternal separations: links with maternal pre-
natal cortisol and psychosocial stress. Psychoneuroendocrinology
38(12):2863–2874. doi:10.1016/j.psyneuen.2013.07.014

Weinstock M (2005) The potential influence of maternal stress hormones
on development and mental health of the offspring. Brain Behav
Immun 19(4):296–308

Wernand JJ, Kunseler FC, Oosterman M, Beekman AT, Schuengel C
(2014) Prenatal changes in parenting self-efficacy: linkages with
anxiety and depressive symptoms in primiparous women. Infant
Ment Health J 35(1):42–50. doi:10.1002/imhj.21425

Whiffen VE, Gotlib IH (1989) Infants of postpartum depressed mothers:
temperament and cognitive status. J Abnorm Psychol 98(3):274–
279

672 Huizink A.C. et al.

http://dx.doi.org/10.1016/j.jad.2016.04.020
http://dx.doi.org/10.1017/S0954579414000029
http://dx.doi.org/10.1017/S0954579414000029
http://www.cbs.nl/nl-NL/menu/methoden/begrippen/default.htm?ConceptID=1057
http://www.cbs.nl/nl-NL/menu/methoden/begrippen/default.htm?ConceptID=1057
http://dx.doi.org/10.1016/j.psyneuen.2013.07.014
http://dx.doi.org/10.1002/imhj.21425

	From prenatal anxiety to parenting stress: a longitudinal study
	Abstract
	Introduction
	Methods
	Participants
	Measures
	Statistical approach

	Results
	Non-response analysis
	Descriptive statistics
	Mood during pregnancy and parenting stress after giving birth

	Discussion
	References


