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Abstract
Objectives Maternal anxiety during pregnancy is a risk factor for child behavioral/emotional problems. Knowledge about
explanatory factors mediating this link is scarce. Maternal anxiety during pregnancy may be an indicator of adverse postnatal
environmental conditions, including maternal anxiety and poor parenting, possibly affecting child behavior. This study investi-
gated whether maternal anxiety and mindful parenting in early childhood mediate the association between maternal anxiety
during pregnancy and child behavioral/emotional problems.
Methods This study was based on a sample of 118 mother-child dyads who participated in a cohort study that followed
participants from pregnancy until 4 years after birth. At 21 weeks’ gestation and when the child was 4 years old, mothers
completed questionnaires to assess state anxiety (State-Trait Anxiety Inventory) and general anxiety (Symptom Checklist-90
anxiety subscale). At age 4 years, mothers reported mindful parenting (Interpersonal Mindfulness in Parenting Scale) and child
behavioral/emotional problems (Child Behavior Checklist).
Results Maternal state anxiety during pregnancy was positively associated with child internalizing problems and negatively with
mindful parenting. Maternal general anxiety during pregnancy was related with more child internalizing and externalizing
problems but not with mindful parenting. The association between maternal state anxiety during pregnancy and child internal-
izing problems was sequentially mediated via concurrent maternal general anxiety and mindful parenting.
Conclusions These findings suggest that maternal anxiety during pregnancy continues into early childhood and, because of this,
it subsequently affects child internalizing behavior via poor mindful parenting. Replication studies are needed before developing
interventions for tackling maternal anxiety during pregnancy and promoting mindful parenting.
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Emerging evidence demonstrates that maternal anxiety during
pregnancy is a risk factor for offspring behavioral/emotional
problems (i.e., internalizing and externalizing problems) in
childhood and adolescence and even for psychopathology in
adulthood (Achenbach and Rescorla 2000; Stein et al. 2014;
Talge et al. 2007; Van den Bergh et al. 2017). This indicates
that maternal anxiety during pregnancy is a serious public
health problem, which seems to contribute to the continuities
of psychopathology from early childhood into adulthood
(Hofstra et al. 2000; Reef et al. 2010). Animal models, natural
experiments, and other empirical research in humans all sug-
gest that maternal anxiety/stress during pregnancy can affect
fetal neurodevelopment and subsequent child behavioral out-
comes via intrauterine mechanisms, including maternal stress
hormones and epigenetic alterations (Beijers et al. 2014;
Sandman et al. 2011; Van den Bergh et al. 2017). A review
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of human studies by Sandman et al. (2011) indicated that fetal
exposure to elevated levels of maternal stress hormones was
linked to child behavioral/emotional problems, independent of
birth outcomes and maternal postnatal depression or stress.
However, postnatal environmental conditions may also medi-
ate the link between maternal anxiety during pregnancy and
child behavioral/emotional outcome (Stein et al. 2014).
Maternal anxiety during pregnancy may be an early indicator
of poor postnatal environmental conditions—including poor
parenting and maternal postnatal anxiety—that may negative-
ly affect child behavioral development (Beijers et al. 2014).

Studying the role of both maternal anxiety in early child-
hood and parenting abilities could provide crucial information
for developing and optimizing interventions aimed at promot-
ing child behavioral development from early life onwards.
Research addressing the mediating role of parenting abilities
in this link is sparse. So far, only a small number of studies
have shown that parenting abilities (i.e., positive discipline
and maternal sensitivity) mediate the association of prenatal
maternal depressive symptoms/stress with child behavioral
outcomes in early childhood (Edwards and Hans 2016; Kok
et al. 2013). The mediating role of parenting abilities in the
link between maternal anxiety during pregnancy and child
behavioral/emotional outcomes has, however, not been stud-
ied so far. Although anxiety shares a common component with
stress and depression (i.e., general distress), it is also charac-
terized by unique clinical features and symptomatology (e.g.,
physiological hyperarousal) (Clark and Watson 1991;
Nieuwenhuijsen et al. 2003). Research into the links between
maternal anxiety in the prenatal and early childhood period,
parenting abilities, and child behavioral/emotional problems
fills knowledge gaps regarding how these environmental fac-
tors shape child behavioral functioning.

Stein et al. (2014) proposed that the effects of maternal
anxiety during pregnancy on the child are mediated by expo-
sure to persisting maternal anxiety later in life. Indeed, mater-
nal anxiety during pregnancy and in early childhood and child
behavioral/emotional problems are interrelated (O’Connor
et al. 2002; van Batenburg-Eddes et al. 2013). Maternal anx-
iety at 20 weeks’ gestation predicts maternal anxiety at age
3 years (van Batenburg-Eddes et al. 2013). Based on the
population-based ALSPAC cohort, O’Connor et al. (2002)
reported that maternal anxiety at 21 months postpartum pre-
dicted child attention problems at age 47 months. A cross-
cohort consistency study found that maternal anxiety at age
3 years partly explained the association between maternal
anxiety at 18 or 20 weeks’ gestation, respectively, and child
emotional problems at age 3 and 4 years, but that it completely
explained the association between prenatal maternal anxiety
and child attention problems (van Batenburg-Eddes et al.
2013). Interestingly, Stein et al. (2014) suggested that mater-
nal anxiety in pregnancy and early childhood can also impair
parenting abilities.

The basis for early parenting abilities starts to evolve during
pregnancy making these abilities vulnerable for adverse prena-
tal psychosocial influences, including maternal anxiety. The
attachment theory posits that, from pregnancy onwards, parents
develop internal representations of their (unborn) child based
on both their own attachment relationship experiences in child-
hood and present contextual factors, including partner relation-
ship quality and anxiety (Dayton et al. 2010). These internal
representations guide parenting behaviors (Dayton et al. 2010).
The mother-child relationship forms the foundation for child
socio-emotional and behavioral development. Poor mother-
child relationships and poor parenting abilities are both associ-
ated with child behavioral/emotional problems (Bögels et al.
2010; Stein et al. 2014). One crucial part of the early mother-
child relationship concerns the development of the emotional
tie of the mother with her unborn child (i.e., maternal bonding),
which starts to evolve during pregnancy (Brandon et al. 2009;
Hicks et al. 2018). Prenatally formed bonding patterns continue
into the postpartum period (de Cock et al. 2016). Perinatal
bonding patterns are associated with parenting quality, the qual-
ity of mother-child interactions, and infant-mother attachment
(Brandon et al. 2009; Maas et al. 2016; Van den Bergh and
Simons 2009). Maternal anxiety and depression symptoms,
which often co-occur, can hamper the development of the pre-
natal bond, however, and these factors can subsequently disturb
the development of parenting abilities (Brandon et al. 2009;
Henrichs et al. 2009; Pearson et al. 2012). Previous work sug-
gests that maternal anxiety negatively influences parenting via
altered parental cognitions, emotions, and behavior, including
rumination and worry (Choi et al. 2010; Stein et al. 2012,
2014). Expectant mothers with depression symptoms some-
times experience problems in feeling a connection with the
fetus, experience strong fears about harmful effects on the baby,
may feel inadequate about their abilities as caregiver, and dis-
play low maternal responsiveness during mother-infant interac-
tions at age 12 months (Junge et al. 2017; Pearson et al. 2012).
From pregnancy onwards, maternal anxietymay thus affect (the
development of) parenting abilities like maternal responsive-
ness, which is a crucial component of mindful parenting
(Duncan et al. 2009).

Mindful parenting may concern a parenting ability involved
in the link betweenmaternal anxiety during pregnancywith child
behavioral/emotional problems. Mindful parenting is a relevant
parenting ability and has lately received increased attention by
researchers. Siegel and Hartzell (2003) suggested that mindful
parenting represents one way how to promote the quality of the
child-mother attachment relationship, which starts to develop
early in life and is vulnerable for parental anxiety (Brandon
et al. 2009; Dayton et al. 2010). It has been posited that mindful
parenting can help both parents and children to regulate distress
(Laurent et al. 2017). In their conceptual model, Duncan et al.
(2009) defined mindful parenting as parenting practices that pos-
itively influence the parent-child relationship, including listening
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with full attention, non-judgmental acceptance, emotional aware-
ness (including parental responsiveness), compassion for self and
child, and self-regulation in the parenting relationship. These
practices can positively influence parental well-being, parent-
child affection, and parenting practices, in turn leading to a re-
duction of child behavioral/emotional problems and to higher
levels of child well-being (Duncan et al. 2009). Indeed, mindful
parenting is negatively related to dysfunctional parenting styles
and, notably, also to parental anxiety (de Bruin et al. 2014;
Geurtzen et al. 2015). However, mindful parenting 3 months
postpartum predicted better stress axis activity (i.e., lower cortisol
levels) among 6-month-old infants of mothers with high life
stress (Laurent et al. 2017). Mindful parenting is also associated
with less internalizing and externalizing problems in young chil-
dren, schoolchildren, and adolescents (Geurtzen et al. 2015;
Parent et al. 2016).

Sex differences in behavioral/emotional problems start to
emerge during early childhood. In a population-based study,
girls aged 3 years had higher levels of parent-reported inter-
nalizing problems than boys, while boys had more externaliz-
ing problems (Henrichs et al. 2013). Child sex has been shown
to moderate the associations between maternal anxiety or neg-
ative parenting and child outcomes (Barnett and Scaramella
2013; Stein et al. 2014). More negative parenting behaviors
were related to more externalizing problems for boys, while
less positive parenting behaviors were related to more exter-
nalizing problems for girls (Barnett and Scaramella 2013).

Using a prospective cohort study, we examined whether
maternal anxiety in early childhood and mindful parenting in-
dependently and/or sequentially mediate the possible associa-
tion between maternal anxiety during pregnancy and child
behavioral/emotional problems at age 4 years. Importantly, anx-
iety comprises different types of anxiety symptoms (Gelenberg
2000). To be able to assess whether different types of anxiety
symptoms are associated with child behavioral/emotional prob-
lems in different ways, we used self-report measures of both
state and general anxiety within a prospective cohort study.
Whereas state anxiety covers the mental symptoms of anxiety
due to momentary life stress (Spielberger 1975), general anxi-
ety mainly comprises somatic anxiety symptoms rather than
mental ones (Derogatis et al. 1974). Additionally, we investi-
gated whether the mediation effects of maternal anxiety and
mindful parenting in early childhood on the association be-
tween maternal anxiety during pregnancy and child
behavioral/emotional problems were moderated by child sex.

Method

Participants

Participants were enrolled in a prospective cohort study, the
Prenatal Early Life Stress (PELS) Project, following children

and their parents from fetal life onwards. Participating mothers
(N = 190) were enrolled between the 9th–15th week of gesta-
tion (n = 178) or between the 16th and 23rd week of gestation
(n = 12) via four midwifery practices and one general hospital
in Tilburg, The Netherlands. Data on maternal anxiety during
pregnancy were available in 171 eligible subjects (89% of 190
initially enrolled subjects). At the 4-year follow-up, 53 subjects
had no data available on concurrent maternal anxiety, mindful
parenting, child characteristics, and/or child outcomes due to,
for example, drop-out, loss-to-follow-up, or not returning
questionnaires. This left up to 118 mother-child dyads (69%
of 171 eligible subjects) that were included in our main anal-
yses. Mothers (n = 118) reported maternal anxiety at 21 weeks’
gestation (Mweeks = 20.8 weeks, SD = 1.8) and maternal anxi-
ety, mindful parenting, and child behavioral/emotional prob-
lems at age 4 years (Mmonths = 48.1, SD = 0.9). Table 1 presents
sample characteristics of participating mothers and children.

To examine whether non-response was selective, we com-
pared the core data of included children (who had data on
prenatal maternal anxiety, concurrent maternal anxiety, mind-
ful parenting, and child outcomes at age 4 years) with that of
eligible children who were excluded due to missing data on
mindful parenting, concurrent maternal anxiety, and child out-
comes. Between included and excluded children, there were
no significant differences in birth weight, M = 3422 g,
SD= 479, vs. 3474 g, SD= 491, t(104) = 0.65, p = .52, and
gestational age, Mweeks = 39.7, SD = 1.4 vs. Mweeks = 39.8,
SD = 1.7, t(110) = 0.31, p = .76. Mothers of included children
did, however, have significantly lower levels of prenatal state
and general anxiety than mothers of excluded children, e.g.,
Mstate anxiety = 31.2, SD = 7.1 vs.Mstate anxiety = 34.4, SD = 9.2,
t(117) = 2.49, p = 0.014.

Procedures

Participating mothers were enrolled during the first or second
trimester of pregnancy. Mothers filled out questionnaires at
three time points during pregnancy (each trimester; T1, T2,
T3). After birth, mother and infant were invited to the labora-
tory at Tilburg University at 2 (T4) and 9 months (T5) after
birth and when the child was 4 years old (T6). Mothers com-
pleted questionnaires at home around the same time as the
laboratory visit. Questionnaires were either digitally or with
pen and paper, depending on the preference of the mother.
Qualtrics software (Qualtrics, Provo, UT; https://www.
qualtrics.com) was used for the development and
administration of the online questionnaires. Only data from
T2, T4, and T6 were used for the current study.

Measures

Maternal State Anxiety At 21 weeks’ gestation and at age
4 years, mothers reported state anxiety. State anxiety was
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assessed using the 20-item state anxiety subscale of the Dutch
validated version of the State-Trait Anxiety Inventory (STAI)
(Van der Ploeg et al. 1980). This subscale covers mental anx-
iety symptoms and measures the intensity of state anxiety in
response to current life stress (Spielberger 1975). Mothers
were asked to indicate how well each statement, such as BI
am worried^, of this subscale reflected their current emotional
state (1 = not at all, 4 = very much so). Total subscale sum
scores were calculated with higher scores indicating more
state anxiety. The STAI-state subscale has good validity
(Van der Ploeg et al. 1980). In our study, it had good internal
consistency at 21 weeks’ gestation and at age 4 years (α = .89
and α = .94, respectively). In our study, rates of high prenatal
state anxiety (i.e., state subscale scores > 43 as defined at
21 weeks’ gestation) were low (i.e., 7.6%), as compared to
the rates of high state anxiety (30.9%) during the first half of
pregnancy in a Dutch population-based study (n = 6443)
(Koelewijn et al. 2017).

Maternal General Anxiety Mothers reported general anxiety
using the validated Dutch version of the anxiety subscale of
the Symptoms-Checklist-90 (SCL-90) (Arrindell and Ettema
2003). This subscale measures a cluster of psychiatric symp-
toms of general anxiety mainly covering somatic anxiety
symptoms and vegetative arousal but assessing mental and
general anxiety symptoms to a lesser degree (Arrindell and
Ettema 2003; Derogatis et al. 1974). Women rated this 10-
item subscale by answering items such as BNervousness or
shaking inside^ (1 = not at all, 5 = extremely). We calculated
total subscale sum scores. Higher scores reflect increased gen-
eral anxiety. The subscale has good validity (Arrindell and
Ettema 2003) and showed adequate internal consistency at
21 weeks’ gestation and at age 4 years (α = .76 and α = .90,
respectively). Mean general anxiety scores at 21 weeks’ ges-
tation,Mweeks = 12.9, SD = 3.2, were comparable tomean gen-
eral anxiety at a similar time point in pregnancy, Mweeks =
12.3, SD = 3.6, of a Dutch population-based pregnancy sam-
ple (n = 845) (Bergink et al. 2011).

Mindful Parenting At age 4 years, mothers reported mindful
parenting using the validated Dutch version of the
Interpersonal Mindfulness in Parenting Scale (IM-P-NL) (de
Bruin et al. 2014). The IM-P-NL consists of 29 items such as
BReact too quickly to child^ (1 = never true, 5 = always true).
We calculated total IMP-NL sum scores. Higher IM-P-NL
sum scores reflect more mindfulness in parenting. The IM-
P-NL has good validity (de Bruin et al. 2014) and showed
good internal consistency, α = .86, in our study.

Child Behavior Checklist 1½-5 (CBCL 1½-5)Mothers complet-
ed the CBCL/1.5–5 at age 4 years (Achenbach and
Rescorla 2000). Respondents were asked to rate each of
the 99 problems referring to the last 2 months, such as

Table 1 Sample characteristics (N = 118)

Maternal characteristics N a M (SD)a

Age at enrollment, years 118 32.0 (3.8)

Educational level (%)

Highb 83 70.3

Low/mediumb 35 29.7

Ethnicity

Dutch 113 95.8

Non-Dutch 5 4.2

Family income

High (i.e. > €3600) 92 78.0

(low/below) averagec 18 15.3

Missing 8 6.8

Marital status

Married 72 61.0

Living together 46 39.0

Parityd (%)

0 49 41.5

> 1 64 54.2

Missing 5 4.2

Smoking during pregnancy (%)

Yes 3 2.5

No 113 95.8

Missing 2 1.7

Alcohol use during pregnancy

Yes 10 8.5

No 105 89.0

Missing 3 2.5

Child characteristics

Gestational age at birth, weekse 111 39.7 (1.4)

Child age 4-year follow-up, monthse 105 48.1 (0.9)

Sex (%)

Boys 56 47.5

Girls 62 52.5

Birth weight, ge 114 3422 (479)

Infant negative affectivity at age 3 monthse 90 34.3 (11.3)

a Numbers differ due to missing values and represent means (SD) unless
otherwise indicated
b Low/medium educational level = lower vocational training or less; high
educational level = at least higher vocational training or a bachelor’s
degree
c (Low/below) average income comprises three categories of family in-
come per month due to small numbers: < €1500 (n = 1, 0.8%), €1600 to
€2100 (n = 2, 1.7%); €2200 to €3500 (n = 15, 12.7%)
d Parity indicates the number of times that women gave birth to a fetus
with a viable gestational age
e The following continuous variables had missing values: gestational age
(5.9%), birth weight (3.4%), child age at 4-year follow-up (11.0%), and
infant negativity at age 3 months (23.7%)
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Bworries^, on a 3-point Likert scale (0 = not true, 2 =
very true or often true). Two broad-band scales based
on second-order fac tor-analyses of the fac tor-
analytically established syndromes were used in our
study: (1) internalizing, which is the sum of scores on
the emotionally reactive, anxious/depressed, somatic
complaints, and withdrawn syndromes, and (2) external-
izing, which is the sum of scores on the attention prob-
lems and aggressive behavior syndromes. Test–retest re-
liability for the CBCL/1.5–5 ranged from 0.68 to 0.92
for syndrome scales and construct validity from 0.59 to
0.89 (Achenbach and Rescorla 2000). For the internaliz-
ing and externalizing scale, sum scores and T-scores
were calculated. In our study, internal consistencies were
good for the internalizing scale, α = 0.84, and the exter-
nalizing scale, α = 0.87. Children had similar mean inter-
nalizing (M = 50.1, SD = 10.1) and externalizing T-scores
(M = 50.3, SD = 10.1), compared to the non-referred chil-
dren of the CBCL/1.5–5 norm sample (M = 50.2, SD =
10.0), and M = 50.2, SD = 9.9, respectively) (Achenbach
and Rescorla 2000).

Covariates Potential covariates were selected based on earlier
research examining associations of maternal pre- and postna-
tal anxiety and mindful parenting with child behavioral func-
tioning (Geurtzen et al. 2015; van Batenburg-Eddes et al.
2013). During pregnancy women provided information on
demographic and life-style factors (maternal age, parity, edu-
cation, ethnicity, family income, marital status, prenatal
smoking, and alcohol use) by filling in questionnaires. Parity
was classified into two categories: 0 versus > 1 child.
Educational level was categorized as high (at least higher vo-
cational training or a bachelor’s degree) versus low/medium
(lower vocational training or less). Ethnicity was categorized
as Dutch or Non-Dutch. Due to small numbers, family income
was classified into high (> €3600 per month) or (low/below)
average, including three categories of family income per
month (< €1500, €1600 to €2100 or €2200 to €3500).
Information on birth weight, gestational age, and child sex
was obtained from medical records filled in by gynecologists
and midwives at birth.

To assess infant negative affectivity at age 3 months
(Mmonths = 3.3, SD = 1.5) using maternal report, the nega-
tive affectivity subscale of the Dutch very short version of
the revised Infant Behavior Questionnaire was used (IBQ-
R) (Gartstein and Rothbart 2003). The negative affectivity
scale comprises 13 items using a 7-point Likert scale (1 =
never, 7 = always). Mothers filling in this subscale were
asked to report on the frequency of certain infant behaviors
in specific situations of the previous week, such as BWhen
tired, how often did your baby show distress?^ In this
study, the internal consistency of the negative affectivity
subscale was good α = 0.87.

Data Analyses

Demographic and perinatal variables that were correlated with
the potential mediators (maternal state and general anxiety at
age 4 years, and mindful parenting) and child outcome were
selected as covariates. Based on exploratory analyses, we only
selected maternal educational level as a covariate, as it was
significantly correlated with maternal state anxiety at age
4 years, r(116) = 0.18, p = .049. The other potential covariates
were not significantly correlated with the possible mediators
and child outcome. First, we tested whether measures of ma-
ternal state and general anxiety during pregnancy and early
childhood and mindful parenting were related to each other
and to child behavioral/emotional problems using Pearson
correlations. According to Cohen (1988), rs < 0.3 are consid-
ered small effects, 0.3 > rs < 0.5 moderate effects, and rs > 0.5
large effects.

Second, based on significant correlations identified, we
then examined whether maternal (state and general) anxiety
and mindful parenting at age 4 years were single mediators of
the possible associations between maternal state or general
anxiety during pregnancy and child internalizing or external-
izing problems using Model 4 of the SPSS macro PROCESS
(Hayes 2013). PROCESS uses the bootstrap method to ana-
lyze (moderated) mediation models to estimate the indirect
effect of one or more potential mediator(s) using 10,000
resamples and calculating bias-corrected bootstrap 95% con-
fidence intervals (CIs) (Hayes 2013). This approach tends to
be more reliable for estimations based on a small sample like
the current one (Hayes and Scharkow 2013) and accounts for
the possibility of non-normality and/or asymmetry of indirect
effects (Hayes 2013). To indicate effect sizes of the tested
mediation models, we report completely standardized indirect
effects (β). Indirect effects are considered significant when
CIs do not contain zero.

Third, variables that were shown to be significant sin-
gle mediators were simultaneously entered into multiple
sequential mediat ion models using Model 6 of
PROCESS. Model 6 was used to examine which of these
variables were independent mediators of these links and
whether the maternal anxiety variables and mindful par-
enting mediate these links in a sequential manner.
Collinearity can attenuate the effects of the mediators in
multiple mediator models in a similar way as in multiple
linear regression (Preacher and Hayes 2008). To avoid
collinearity but also to be able to present results for both
types of anxiety, mediation analyses were run separately
for state and general anxiety per measurement period.
For example, maternal state and general anxiety at age
4 years were strongly correlated, r(116) = .733, p < .001).
Finally, Model 14 of PROCESS was used to test whether
child sex moderated the possible mediation effects of the
concurrent maternal anxiety variables and mindful
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parenting on the link between maternal (state or general)
anxiety during pregnancy and child outcome at age
4 years.

Results

Descriptives Table 2 shows correlations between maternal
measures of prenatal maternal anxiety and, assessed at age
4 years, concurrent maternal anxiety, mindful parenting, and
child behavioral/emotional problems. Maternal state anxiety
during pregnancy was negatively correlated with mindful par-
enting but positively with concurrent general anxiety and
child internalizing problems at age 4 years. General anxiety
during pregnancy was positively associated with concurrent
state and general anxiety and with both child outcomes but not
with mindful parenting. Mindful parenting was negatively
correlated with both child outcomes. Concurrent general and
state anxieties were negatively associated with mindful par-
enting and positively with child internalizing problems.
Concurrent state anxiety but not concurrent general anxiety
was positively correlated with child externalizing problems.

Single Mediator Models Based on the significant correlations
identified, we tested three single mediator models, which were
controlled for maternal educational level (see Table 3). The
first two single mediator models showed that concurrent ma-
ternal state and general anxiety were each significant single
mediators of the link of maternal state anxiety during preg-
nancy with child internalizing problems, β = 0.115, 95% CI
[0.035, 0.225], and β = 0.040, 95% CI [0.002, 0.102], respec-
tively (see Table 3 for more detail). Also, mindful parenting
was a significant single mediator of the association between
maternal state anxiety during pregnancy and child internaliz-
ing problems, β = 0.060, 95% CI [0.008, 0.148] (see Fig. 1).
In this single mediator model, maternal state anxiety during
pregnancy was negatively related to mindful parenting, B = −

0.29, 95% CI [− 0.55, − 0.04], t(115) = 3.21, p = .025, which
was, in turn, related to lower levels of child internalizing prob-
lems, B = − 0.16, 95% CI [− 0.27, − 0.06], t(114), p = .002.
Before entering mindful parenting into the model, maternal
state anxiety during pregnancy was associated with more child
internalizing problems, B = 0.16, 95% CI [0.02, 0.31], t(115),
p = .03. However, after adding mindful parenting to the mod-
el, maternal state anxiety during pregnancy was no longer
directly related to child internalizing problems, B = 0.11,
95% CI [− 0.03, .26], t(114) = 1.56, p = .12.

Table 2 Correlations between maternal state and general anxiety during pregnancy at age 4 years, mindful parenting, and child behavioral/emotional
problems at age 4 years (N = 118)

Variable 1 2 3 4 5 6 7

1. State anxiety at 21 weeks’ gestation 0.668*** 0.378** 0.237** 0.218* 0.211* 0.002

2. General anxiety at 21 weeks’ gestation 0.223* 0.319** − 0.142 0.240* 0.206*

3. State anxiety at age 4 years 0.733*** − 0.578*** 0.361** 0.209**

4. General anxiety at age 4 years − 0.393** 0.225* 0.127

5. Mindful parenting − 0.331** − 0.195*
6. Child internalizing problems 0.626***

7. Child externalizing problems

M 31.2 12.9 33.1 13.1 115.9 7.1 10.5

SD 7.1 3.2 9.4 4.1 10.1 5.8 6.5

*p < .05; **p < .01; ***p < .001

Table 3 Indirect effects of concurrent maternal general and state
anxiety and mindful parenting on maternal anxiety during pregnancy
and child internalizing problems at age 4 years (N = 118)

Mediation model Estimate 95% CI t (115) p

Prenatal state anxiety→ concurrent state anxiety→ child internalizing
problems

Total effect 0.161 [0.015, 0.308] 2.18 .03

Direct effect 0.068 [− 0.083, 0.219] 0.89 .37

Indirect effect 0.115 [0.035; 0.225] n.a. n.a.

Prenatal state anxiety→ concurrent general anxiety→ child internalizing
problems

Total effect 0.161 [0.015, 0.308] 2.18 .03

Direct effect 0.129 [− 0.020, 0.277] 1.71 .09

Indirect effect 0.040 [0.002; 0.102] n.a. n.a.

Prenatal state anxiety→ mindful parenting → child internalizing
problems

Total effect 0.161 [0.015, 0.308] 2.18 .03

Direct effect 0.113 [− 0.031, 0.257] 1.56 .12

Indirect effect 0.060 [0.008; 0.148] n.a. n.a.

Estimates were derived from single mediator models based on the boot-
strap method (Hayes 2013). Indirect effects are based on standardized
estimates

CI bias-corrected confidence interval of single mediator models con-
trolled for maternal educational level, n.a. not applicable
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Multiple Sequential Mediation Models As the two concurrent
maternal anxiety constructs and mindful parenting were
shown to be significant single mediators, two multiple medi-
ation models assessed the unique contribution of these vari-
ables on the link between maternal state anxiety during preg-
nancy and child internalizing problems at age 4 years. These
analyses were conducted separately for concurrent maternal
state anxiety and concurrent general anxiety to avoid collin-
earity. Maternal concurrent general anxiety and mindful par-
enting sequentially mediated the link between maternal state
anxiety during pregnancy and child internalizing problems,
β = 0.021, 95% CI [0.002, 0.060] (see Fig. 2). However, in
this model, no independent indirect effects on this link via,
respectively, concurrent maternal general anxiety, β = 0.019,
95% CI [− 0.022, 0.076], and mindful parenting, β = 0.032,
95% CI [− 0.002; 0.114], were observed. Maternal state anx-
iety during pregnancy was not directly linked to child inter-
nalizing problems at age 4 years, B = 0.10; 95% CI [− 0.04,
0.25], t(113) = 1.39, p = .16. When entering concurrent mater-
nal state anxiety into the multiple mediation model instead of
concurrent maternal general anxiety, both concurrent maternal
state anxiety, β = 0.078 95% CI [0.000, 0.188], and mindful
parenting, β = − 0.002, 95% CI [− 0.339, 0.209] were not in-
dependent mediators of this link. Also, the sequential media-
tion effect via concurrent maternal state anxiety and mindful
parenting in early childhood was non-significant, β = 0.038,
95% CI [− 0.008, 0.106].

Child Sex Finally, we added child sex to the two multiple
mediation models to test whether it moderated mediation re-
lationships between prenatal maternal state anxiety, concur-
rent maternal (state or general) anxiety, mindful parenting,
and child internalizing problems at age 4 years. In the first
model, indexes of moderated mediation showed that child

sex did not moderate the indirect effect of prenatal maternal
state anxiety on child internalizing problems via maternal con-
current general anxiety, B = − 0.087, 95% CI [− 0.275, 0.045],
and mindful parenting. The second model, including concur-
rent general anxiety, B = 0.004, 95% CI [− 0.105, 0.106], and
mindful parenting, B = 0.026, 95% CI [− 0.039, 0.141] as
possible mediators, also revealed non-significant indexes of
moderated mediation.

Discussion

This cohort study showed that the association between mater-
nal anxiety during pregnancy and child internalizing problems
at age 4 years was mediated by concurrent maternal general
anxiety and, in turn, by mindful parenting. Mindful parenting
only mediated this association when concurrent general anxi-
ety was included in the sequential multiple mediation model,
but not when concurrent state anxiety was included.
Mediators of the association between maternal anxiety during
pregnancy and child externalizing problems were not identi-
fied. The mediating effects of maternal general anxiety in
early childhood and mindful parenting on the link between
maternal state anxiety during pregnancy and child internaliz-
ing problems were not moderated by child sex.

Our findings extend previous work within the field of re-
search into maternal psychological distress/anxiety during
pregnancy and child development by introducing the concept
of mindful parenting. According to Duncan et al. (2009), the
promotion of mindful parenting skills can improve the quality
of parent–child relationships. In a randomized pilot interven-
tion trial, a mindful parenting program had significantly stron-
ger positive effects on mindful parenting, child management
skills, and the quality of the parent–child relationship than a

Fig. 2 Sequential multiple mediation model of the association between maternal state anxiety in pregnancy and child internalizing problems at age
4 years via concurrent maternal general anxiety and, in turn, via mindful parenting controlled for maternal educational level

Fig. 1 Single mediator model showing the association of maternal state anxiety during pregnancy and child internalizing problems at age 4 years via
mindful parenting controlled for maternal educational level

376 Mindfulness  (2021) 12:370–380



standard parenting program (Coatsworth et al. 2010). Also,
previous work showed that mindful parenting is associated
with less child behavioral/emotional problems (Geurtzen
et al. 2015; Parent et al. 2016). Our study illustrated the im-
portance of mindful parenting for early child behavioral de-
velopment in the prenatal psychological distress field.
Maternal anxiety during pregnancy was associated with
poorer mindful parenting via maternal general anxiety at age
4 years. Our results provide some evidence that poor mindful
parenting is, in turn, linked to child internalizing problems at
age 4 years.

Interestingly, mindful parenting was no longer a significant
mediator when concurrent maternal state anxiety was included
in the sequential multiple mediation model instead of concur-
rent general anxiety. This may simply indicate that mindful
parenting is not an independent mediator of the link between
maternal anxiety during pregnancy and child internalizing
problems at age 4 years (when adding concurrent state anxiety
to the model). Concurrent maternal state anxiety was more
strongly correlated with mindful parenting than it was with
concurrent general anxiety. One might speculate that a com-
mon deficit, i.e., worry, might underlie state anxiety and poor
mindful parenting. Worry is a key component of state anxiety
and has been shown to impair parenting abilities (Choi et al.
2010; Flett et al. 1994). Future studies should examine wheth-
er worry or other state anxiety-specific cognitive or emotional
factors account for the links between maternal state anxiety in
pregnancy and early childhood, mindful parenting, and child
internalizing problems.

In comparison to child internalizing problems, child exter-
nalizing problems were less consistently associated with ma-
ternal state and general anxiety during pregnancy as well as at
age 4 years. Similarly, van Batenburg-Eddes et al. (2013) re-
ported that maternal anxiety during pregnancy was linked to a
higher risk for child emotional problems at age 3 and 4 years
but not with child attention problems. These findings are not
surprising since anxiety is an internalizing problem that is
transmitted across generations via genetic and environmental
influences (Stein et al. 2014).

Child sex did not moderate the mediating effects of con-
current maternal anxiety and mindful parenting on the link
between maternal state anxiety during pregnancy and child
internalizing problems at age 4 years. This study possibly
lacked the statistical power needed to detect such moderated
mediation effects, or our results may suggest that child sex is
simply not a moderator of these mediation effects.

As maternal anxiety during pregnancy continued into early
childhood in the current study, one might speculate that ma-
ternal anxiety affects the development of parenting skills from
early life onwards. The emotional tie that a mother develops
with her unborn child throughout pregnancy lays the founda-
tion for subsequent mother–child interactions and parenting
behavior (Brandon et al. 2009; Hicks et al. 2018; Van den

Bergh and Simons 2009). From pregnancy onwards, anxious
mothers may have difficulties forming healthy emotional
bonds with their (unborn) children (Brandon et al. 2009).
These difficulties may continue into early childhood and
may together with maternal anxiety negatively affect the de-
velopment of a mother’s mindful parenting abilities and, in
turn, the relationship with her child (Brandon et al. 2009; de
Cock et al. 2016; Goodman and Gotlib 1999; Stein et al.
2014). It has been hypothesized that maternal anxiety can
affect parenting via altered parental cognitions, emotions,
and behavior (Goodman and Gotlib 1999). Rumination and
emotional distress concern important features of anxiety that
have been shown to decrease a mother’s ability to attend to,
and be responsive to, her child (Stein et al. 2012). Parental
attention and responsiveness are crucial elements of mindful
parenting (Bögels et al. 2010). Future research should inves-
tigate whether maternal anxiety negatively influences mindful
parenting via rumination and emotional distress as well as via
alterations in parental attention and responsiveness.

Mechanisms and Mediating Factors

Our findings provide some support for the idea that maternal
anxiety and mindful parenting in early childhood are mediators
in the link betweenmaternal state anxiety during pregnancy and
child internalizing problems. Maternal anxiety during pregnan-
cy, maternal postnatal anxiety, and poor parenting in early
childhood have all been previously shown to be related to chil-
dren’s neurodevelopmental problems and behavioral/emotional
problems (O’Connor et al. 2002; Stein et al. 2014; Van den
Bergh et al. 2017). Considering the existing empirical evidence
and conceptual models, it is tempting to speculate that alter-
ations in child (neuro) behavioral patterns due to exposure to
prenatal maternal anxiety may progress over time and result in
long-lasting behavioral deficits through bidirectional interac-
tions with adverse (postnatal) environmental factors, such as
maternal anxiety and poor mindful parenting (Klahr and Burt
2014; Rutherford et al. 2015; Stein et al. 2014). Future studies
should examine these possible bidirectional effects from early
life onwards using longitudinal cross-lagged models.
Interestingly, the parental genetic makeup has a significant im-
pact on parenting behavior (Klahr and Burt 2014). Also, anxi-
ety and behavioral problems have a common genetic basis
(Plomin et al. 1994; Clement et al. 2002). Shared genetic factors
may, therefore, also partly account for the links between mater-
nal anxiety, mindful parenting, and child internalizing
problems.

Strengths and Limitations

Strengths of this study include its prospective design, the
follow-up until age 4 years, and the assessment of pos-
sible psychosocial risk and protective factors, including
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anxiety and mindful parenting. Yet, this study also has
several potential limitations. Firstly, data were based on
maternal reports. Anxious mothers may be more likely to
overreport child behavioral/emotional problems. Yet,
there is doubt whether mothers with psychological prob-
lems have distorted perceptions of their children’s prob-
lems (Richters 1992). Behavioral/emotional problems of
children aged 2–3 years and of children and adolescents
aged 4–16 years as reported by parents using the CBCL
were predictive of DSM-IV diagnosed psychopathologi-
cal counterparts 8 and 24 years later, respectively
(Mesman and Koot 2001; Reef et al. 2010). Secondly,
this study does not completely allow us to draw infer-
ences about the causality and directionality of effects
based on the tested mediation models, because data on
the mediators and outcomes were collected cross-section-
ally. All the same, previous research supports the theo-
retical assumptions of the tested mediation model as
mindful parenting and maternal anxiety are interrelated
and have both been shown to be related with child
behavioral/emotional problems (Barker et al. 2011;
Meppelink et al. 2016; Parent et al. 2016). Thirdly, the
sample size of this study is relatively small. Yet, using
the bias-corrected bootstrap CI may have partly over-
come this matter, as this procedure is more likely to
result in correct statistical decisions than any other sta-
tistical method regardless of sample size (Hayes and
Scharkow 2013). Finally, selection factors might have
reduced the associations between maternal state anxiety
during pregnancy, the mediators, and child outcome.
Maternal educational and family income levels were par-
ticular high as well as the rate of Dutch ethnicity. Data
on child outcomes were more complete in mothers with
lower levels of maternal anxiety during pregnancy.
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