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Abstract
Objectives Parental stress has been associated with adverse child outcomes and maternal functioning. Yet, maternal factors
during pregnancy that can potentially protect against later parental stress, such as mindfulness, have not been studied.
Therefore, we aimed to address the possible associations between prenatal mindfulness and levels of parental stress in mothers
raising toddlers.
Methods Women in the current study (n = 165) were prospectively followed from pregnancy until 3 years after childbirth, as part
of a longitudinal population based cohort (HAPPY study). At 22 weeks of pregnancy, women completed the Three Facet
Mindfulness Questionnaire–Short Form (TFMQ-SF) to assess facets of mindfulness (acting with awareness, non-judging, and
non-reacting). Women completed the Parenting Stress Questionnaire (PSQ) 3 years after childbirth, reporting on three compo-
nents of parental stress: (1) parent-child relationship problems, (2) parenting problems, and (3) role restriction.
Results Results of multiple linear regression analyses showed that the acting with awareness facet of mindfulness during
pregnancy was a significant predictor of fewer parent-child relationship problems and parenting problems, even when adjusted
for prenatal and maternal distress and child behavior problems. Higher levels of non-reacting during pregnancy were also
significantly associated with fewer parenting problems in mothers raising toddlers.
Conclusions The current study emphasizes that mindfulness during pregnancy may be a protective factor for later parental stress.
More research is needed to confirm these findings and to evaluate the possible benefit of a mindfulness intervention training
during pregnancy on parenting and child outcomes.
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Raising a young child is accompanied by new changes and
demands, and can be described as an overwhelming

experience by parents (Nyström and Öhrling 2003), and can
include experiences of parental stress (Hildingsson and
Thomas 2014). Parental stress can be defined as the “aversive
psychological reaction to the demands of being a parent”
(Deater-Deckard 1998, p. 315). Parental stress consists of var-
ious underlying components, such as parent-child relationship
problems, parenting problems (competence and skills), and
role restriction (Vermulst et al. 2012). According to Abidin
(1992), parental stress is influenced by parent and child char-
acteristics, partner relationships, and environmental factors.
Parental stress has been found to negatively influence chil-
dren’s social, emotional, and behavioral development
(Anthony et al. 2005; Barroso et al. 2018; Crnic et al. 2005;
Haapsamo et al. 2013). A good parent-child relationship can
protect against child behavior problems (Matthijssen et al.
1998). In turn, child temperament is also a risk factor for
parental stress (Saisto et al. 2008), suggesting a transactional
relationship between child behavior and parental stress (Neece
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et al. 2012). Not only can parental stress negatively impact
child outcomes, it has also been associated with maternal
functioning and health, such as increased symptoms of depres-
sion (Leigh and Milgrom 2008; Kerstis et al. 2016) and pa-
rental stress later in parenthood (Östberg et al. 2007). Thus,
different factors seem to contribute to parental stress. In turn,
parental stress is a risk factor for both poor child and parent-
related outcomes.

The risk factors for parental stress do not derive after child-
birth, but may already exist previously, such as during preg-
nancy. This is not surprising, given the fact that already during
pregnancy, women are making the transition to parenthood
(Glover and Capron 2017), and healthy adjustment to this
transition is important for developing parental self-efficacy
(Mihelic et al. 2016). Also, maternal bonding to the baby
develops during pregnancy and is predictive of bonding in
the first year after the birth of the baby (Cuijlits et al. 2019).
Emotional investment in the pregnancy and the unborn baby
results in the development of a new intrapsychic organization,
the Motherhood Constellation (Stern 2018). This means that
the mothers develop a healthy preoccupation with the well-
being and protection of the (unborn) baby and by their ability
to take care well of their baby. This implies that some feelings
of worry may be part of a normal process of adjustment to the
transition to parenthood. However, prevalence of both depres-
sion and anxiety disorders is heightened during pregnancy
(Dennis et al. 2017; Woody et al. 2017), and symptoms of
prenatal (during pregnancy) depression and anxiety have
been linked to parental stress up to 6 months postpartum.
Misri et al. (2010) found that both symptoms of anxiety and
depression during pregnancy were significantly associated
with parental stress 3 and 6 months postpartum, which was
not influenced by antidepressant intake during pregnancy. A
longitudinal study by Huizink et al. (2017) showed that symp-
toms of anxiety during pregnancy, as well as symptoms of trait
anxiety, were associated with parental stress 3 months post-
partum, but depressive symptoms during pregnancy were not.
Furthermore, more anxious attachment styles (e.g., worries
about relationships) and more avoidant attachment styles
(e.g., distancing oneself) in close social relationships, as re-
ported by mothers during pregnancy, have been associated
with higher levels of parental stress 12 months postpartum
(Moe et al. 2018).

Even though these studies have shown that risk factors for
parental stress can already exist during pregnancy, it remains
unclear whether there are also certain factors during pregnan-
cy that could protect against later parental stress. These factors
could potentially promote (long-term) maternal well-being
and child-related outcomes, especially considering the evi-
dence that mothers with elevated levels of parental stress,
and their child, are at an increased risk for negative outcomes.
One factor that may positively influence maternal well-being
during this vulnerable period is mindfulness. Mindfulness can

be defined as one’s full attention to experiences in a present-
centered, non-judging, and accepting manner (Brown and
Ryan 2003; Kabat-Zinn 1990). Mindfulness can be conceptu-
alized both as a trait (one’s predisposition to be mindful,
which is stable over time) and as a state (which is temporary
and practiced during mindfulness meditations) (Kiken et al.
2015). Frequent meditation practice, leading to a more fre-
quent state of mindfulness, may in the long run, increases trait
mindfulness (Kiken et al. 2015). Studies have shown that trait
mindfulness is positively related to psychological health
(Keng et al. 2011), such as empathy, self-esteem, mental
health, and emotion regulation (Baer et al. 2006; Brown and
Ryan 2003; Dekeyser et al. 2008). Maternal trait mindfulness
during pregnancy has also been shown to be negatively asso-
ciated with concurrent psychological distress (Truijens et al.
2016; van den Heuvel et al. 2015) and found to be predictive
of subsequent psychological distress (Braeken et al. 2017) and
prenatal and postpartum bonding to the infant (Cohen 2010).

In a study by Gouveia et al. (2016), it was shown that trait
mindfulness in parents was negatively associated with paren-
tal stress. This study drew upon the work of Duncan et al.
(2009), who suggested that when mindfulness is applied to
the social context of parenting and the parent-child relation-
ship, it positively influences parenting qualities. Duncan et al.
(2009) referred to these parental qualities that emerge from
applying mindfulness in the parenting and the parent-child
relationship as “mindful parenting.” In this model of mindful
parenting, it was assumed that mindfulness in parenting could
be stemming either from a natural capacity or from an ac-
quired capacity through the practice of mindfulness medita-
tion. Duncan et al. (2009) described several dimensions of
mindful parenting, and its possible benefits for the parent,
the child, and the parent-child relationship. These dimensions
of mindful parenting were integrated in a questionnaire devel-
oped by Duncan (2007), measuring mindful parenting. The
original and extended form of this questionnaire was used in
the following two studies that examined the association
between mindfulness, mindful parenting, and parental stress.
In the study mentioned above, Gouveia et al. (2016) found
that the association between mindfulness and parental stress
was mediated by mindful parenting. A study by Parent et al.
(2016) confirmed the association between parental trait mind-
fulness and mindful parenting in different stages of childhood
(young childhood, middle childhood, and adolescence).
Higher levels of prenatal mindfulness may also be predictive
of higher levels of postpartum mindful parenting and lower
levels of parental stress.

As far as we know, no quantitative studies confirmed this
association betweenmindfulness during pregnancy and paren-
tal stress after birth. Furthermore, these studies did not assess
different facets of mindfulness but unidimensional disposi-
tional mindfulness. However, in a qualitative study on the
effects of a mindfulness training for pregnant women, the
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women reported effects on their parenting qualities, such as
improvement in co-regulation, emotion, and an improvement
in the ability to reconnect after rupture (Krongold 2011).

This negative association between mindfulness and mind-
ful parenting on one hand and parental stress on the other hand
implies that if mindfulness and mindful parenting are in-
creased in parents, parental stress will decrease. Several stud-
ies on the effectiveness of mindfulness and mindful parenting
trainings for parents have confirmed this hypothesis for differ-
ent populations of parents, such as in parents referred to a
child and youth mental health care center (Bögels et al.
2014), parents of young children with developmental delay
(Neece 2014), parents of children with autism spectrum dis-
order (Cachia et al. 2016), parents with parental stress who
participated in a training in a non-clinical setting (Potharst
et al. 2018a), and parents with a baby or toddler (Zeegers
et al. 2019). In the aforementioned studies, different mindful-
ness trainings were offered to parents, with different contact
hours. Either the mindfulness-based stress reduction (MBSR;
Kabat-Zinn 1990) training was used (Neece 2014) or trainings
that were adjusted for (the specific situation of the) parents. In
these adjusted trainings, similar mindfulness meditations to
those used in the MBSR were taught (e.g. Bögels et al.
2014; Zeegers et al. 2019). Bögels and Restifo (2013) hypoth-
esized that mindfulness training decreases parental stress by
diminishing automatic stress responses, eliciting a fight, flight
or freeze response from parents to stressful parenting situa-
tions, and increases parents’ capability to take conscious de-
cisions in such situations. They also suggested that mindful-
ness training may decrease possible negative attentional bias,
and promote a more open, accepting a way of looking at the
child and at difficulties in the parent-child relationship,
resulting in lower levels of parental stress.

The question is whether trait mindfulness during pregnancy
may also be associated with future parental stress beyond the
postpartum period (up to 12 months after delivery). There is
some preliminary evidence on the positive effects of mindful-
ness training during pregnancy with regard to psychological
distress in the postpartum period, but the measurements did
not include parental stress specifically (Dunn et al. 2012;
Duncan et al. 2017). In these studies, the trainings used were
adjusted for pregnant women, and were either based on
mindfulness-based cognitive therapy (MBCT, Segal et al.
2002) in the case of the study by Dunn et al. (2012), or based
onMBSR and the mindfulness-based childbirth and parenting
program (MBCP, Bardacke 2012), in the study by Duncan
et al. (2017). The interventions had in common that mindful-
ness meditations as used in theMBSRwere used, and this was
also the case for the MBCP training that was offered in a
qualitative study on the effectiveness of a mindfulness training
during pregnancy (Malis et al. 2017). In this study, participat-
ing mothers were interviewed in the postpartum period. They
reported the use of mindfulness abilities (e.g., acceptance and

attention to the present moment) as a way of coping with and
decreasing the experience of stress, including parenting stress
(Malis et al. 2017).

Although no evidence is available on the more long-term
positive effect of mindfulness during pregnancy on parental
stress, the effects in the prenatal and postpartum periodmay be
meaningful because of the great importance of this time of
transition, as the basis for the experience of motherhood and
the parent-child relationship. A study on parental stress in
women with postpartum depression also showed that parental
stress persisted during the first year after birth, even though
levels of depression decreased (Milgrom andMcCloud 1996).
In a study by Dipietro et al. (2008), a high stability of psycho-
logical distress over time was found, from the prenatal period,
to 6 weeks postpartum, to toddlerhood (2 years postpartum).
In a longitudinal study assessing parental stress and child tem-
perament, maternal stress at 6 months predicted both maternal
stress and child temperamental problems at the age of 5
(Pesonen et al. 2008). A study by Neece et al. (2012) that
followed children from toddlerhood until 9 years of age
showed that parental stress influenced child behavior prob-
lems, and vice versa, resulting in a mutually escalating (or
deescalating) effect over time. These studies showed that pa-
rental stress tends to be stable over time and underline the
importance of the prevention of high levels of parental stress.

Toddlerhood is a time associated with specific challenges
for parents that can be associated with parental stress (Kwon
et al. 2013), corresponding to toddlers having a high need for
autonomy and independence on the one hand, and a high need
for support in regulating his behavior and emotions on the
other hand (Bechtel-Kuehne et al. 2016; NICHD Early Child
Care Research Network 2004). Crnic and Booth (1991) stud-
ied parents’ daily hassles (which was operationalized as chal-
lenging child behavior and tasks associated with parenting) in
parents with children aged 9 to 12 months, 18 to 24 months,
and 30 to 36 months, and found that this form of parental
stress increased over time. A qualitative study by Kwon
et al. (2013) found that behavioral and developmental charac-
teristics of toddlers (e.g., stubbornness, aggressiveness, inde-
pendence, and limited emotion regulation), as well as being
unable to communicate efficiently with a toddler, were chal-
lenging and stressful aspects for parents of toddlers.

It is important to investigate whether the prenatal factor
mindfulness is associated with later parental stress and may
therefore be related to a healthy parenting environment, a
good foundation for the parent-child relationship, and the
wellbeing of the next generation. In the current study, three
distinct factors of mindfulness during pregnancy as predictors
of parental stress are studied: acting with awareness, non-
judging, and non-reacting. These three facets are selected be-
cause of their most consistent associations with psychological
distress-related phenomena (Baer et al. 2006; Bohlmeijer et al.
2011). Based on the previous literature, we hypothesize that
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the mindfulness facets, acting with awareness, non-judging,
and non-reacting, during pregnancy will be negatively associ-
ated with parental stress, after adjusting for effects of prenatal
and maternal distress and child behavior problems.

Method

Participants

In the current study, 166 women were eligible for inclusion.
This is a subsample of women who completed the Holistic
Approach to Pregnancy and the first Postpartum Year
(HAPPY) study, a large longitudinal prospective cohort study
that followed women during pregnancy until 12 months post-
partum (N = 2269). In total, a subsample of 984 (43%) partic-
ipants who were included in the HAPPY cohort between
March 2013 and December 2013 were sent the mindfulness
questionnaire at 22 weeks of pregnancy, of which 911 (93%)
completed the questionnaire. Two and/or 3 years after giving
birth, a subsample of participants of the HAPPY cohort were
invited to participate in a follow-up study. Of the 911 women
who completed the mindfulness questionnaire, 266 were
approached to participate. Of these women, 170 (64%) agreed
to participate 3 years postpartum, and 166 (98%) completed
questionnaires on parental stress. This resulted in a subgroup
of 166 women that were sent and completed both the mind-
fulness and parental stress questionnaires, and were conse-
quently eligible for inclusion in the current study.

The aim of completing the assessment during pregnancy
was at 22 weeks of pregnancy, with the window for complet-
ing the pregnancy assessment set at 18 to 26 weeks of preg-
nancy (this assessment is referred to as 22 weeks of pregnancy
in the remainder of the manuscript). This criterion was not met
by one participant. This resulted in a final sample of 165
women to be included for analysis. Characteristics of the par-
ticipating women are shown in Table 1. According to a power
analysis conducted in G*power for multiple regression anal-
yses establishing the power of a predictor with nine other
predictors for a medium effect size, α of 0.05 and a power
of 0.95, the sample size required was 89.

Procedure

Details regarding the design of the HAPPY study are reported
elsewhere (Truijens et al. 2014). Seventeen community mid-
wifery practices in the south of the Netherlands participated
and approached Dutch-speaking Caucasian women who were
eligible to participate at their first prenatal appointment.
Inclusion took place from January 2013 to September 2014.
Exclusion criteria were multiple pregnancy, a severe psychi-
atric disorder (e.g., schizophrenia, borderline personality dis-
order, and bipolar disorder), a documented history of chronic

disease (e.g., diabetes and thyroid dysfunction), and very pre-
term childbirth (gestational age < 32 weeks).

The current cohort (HAPPY-follow) is a subsample of
the HAPPY cohort. As part of the inclusion criteria, three
different groups of women were selected to be included in
this subsample. First, this concerned a group of women
with high scores of depressive symptoms during pregnan-
cy or postpartum (N = 68). A second group consisted of
women with suboptimal thyroid function or thyroid dys-
function during early pregnancy (N = 22). Finally, the
third and largest group consisted of healthy control wom-
en with thyroid function within trimester specific refer-
ence limits and no elevated depressive symptoms (N =
83). These groups were selected for purposes not relevant
to the current study. Data were collected from December
2016 to June 2018. Participants were asked to complete
online and/or written questionnaires at various times from
pregnancy onwards.

The HAPPY study was approved by the Psychology Ethics
Committee of the Tilburg University (protocol number EV-
2012.25) and reviewed by the Medical Ethics Committee of
the Máxima Medical Centre in Veldhoven, the Netherlands.
The HAPPY follow study was approved by the Medical
Ethics Committee of the Máxima Medical Centre (protocol
number NL54558.015.15). Informed consent was obtained
from all individual participants included in the study.

Table 1 Characteristics of the participating women (N = 165)

N % Mean (SD) Range

Maternal characteristics

Age 31.0 (3.6) 21–40

Level of education

Low 6 3.7

Medium 33 20.1

High 125 76.2

Paid job 151 91.5

Living with partner 165 100

Child characteristics

Gender

Girl 83 50.3

Boy 81 49.1

Birth weight (grams) 3478.6 (434.1) 2140–4615

Gestational age (weeks) 39.8 (1.28) 34–42

Number of children living in the household

One 25 15.2

Two 106 64.2

Three or more 34 20.6

SD standard deviation, level of education, low primary education or sec-
ondary pre-vocational education, medium secondary education or voca-
tional education, high Bachelor or Master’s degree
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Measures

Demographics

Women provided demographic information at 12 weeks of
pregnancy, such as age and educational level (low = primary
education or secondary pre-vocational education, medium =
secondary education or vocational education, and high =
Bachelor or Master’s degree). Obstetric features regarding
gestational age (weeks), birthweight (grams), and gender of
the child (boy/girl) were collected. Three years after child-
birth, women completed information about living with a
partner (y/n), having a paid job (y/n), and the number of
children living in the household.

Mindfulness During Pregnancy

At 22 weeks of pregnancy, mindfulness was assessed using
the Dutch version of the 12-item Three Facet Mindfulness
Questionnaire–Short Form (TFMQ-SF), which has been val-
idated in pregnant samples (Truijens et al. 2016). The TFMQ-
SF was established based on the short form version of the Five
Facet Mindfulness Questionnaire (FFMQ, Baer et al. 2006;
Bohlmeijer et al. 2011). The scale consists of three subscales,
each assessing a different facet of mindfulness, namely, (1)
acting with awareness, (2) non-judging, and (3) non-reacting.
For each item, women were asked to indicate how this applied
to them during their pregnancy, on a 5-point Likert scale (1 =
never or very rarely true to 5 = very often or always true). The
subscale scores on the TFMQ-SF were used, with higher
scores indicating greater levels of mindfulness. Examples of
items from each subscale respectively are (1) “it seems I am
‘running on automatic’ without awareness of what I am do-
ing” (reversed scoring), (2) “I tell myself I should not be
feeling the way I am feeling” (reversed scoring), and (3)
“when I have distressing thoughts or images, I feel calm soon
after.” The TFMQ-SF has been shown to have adequate reli-
ability and validity, with Cronbach’s alphas of 0.87, 0.84, and
0.81, respectively, in a pregnant sample (Truijens et al. 2016).
The Cronbach’s alphas in the current study, for each subscale,
were 0.86, 0.81, and 0.72, respectively.

Prenatal Depressive Symptoms

Depressive symptoms were assessed using the Dutch version
of the 10-item Edinburgh (Postnatal) Depression Scale (EDS,
Cox et al. 1987) at 22 weeks of pregnancy. The EDS has been
validated for use in non-postpartum women (Cox et al. 1996)
and for use in a Dutch population, during pregnancy (Bergink
et al. 2011) and postpartum (Pop et al. 1992). Items were
completed on a 4-point Likert scale, with total scores ranging
from 0 to 30. Higher scores indicate more symptoms of de-
pression. The EDS is a reliable instrument for use during

pregnancy, with a Cronbach’s alpha of 0.84 in the second
trimester of pregnancy (Bergink et al. 2011). The
Cronbach’s alpha of the EDS in the current sample was also
0.84.

Prenatal Distress

At 22 weeks of pregnancy, prenatal distress was assessed
using the 11-item negative affect (NA) subscale of the
Tilburg Pregnancy Distress Scale (TPDS, Pop et al. 2011).
The scale consists of items regarding worries about pregnan-
cy, delivery, and the postpartum period. Examples of items are
“the delivery is troubling me” and “I worry about the preg-
nancy.” Items were completed on a 4-point Likert scale (0 =
very often to 3 = rarely/never), with total scores ranging from
0 to 33. Higher scores indicate more pregnancy-specific dis-
tress. The TPDS and its subscales show good validity and
reliability (Boekhorst et al. 2020; Pop et al. 2011). In a study
investigating the psychometric properties of the TPDS, the
TPDS-NA showed good internal consistency, with a
Cronbach’s alpha of 0.78 in the second trimester of pregnancy
(Boekhorst et al. 2020). In the current sample, the Cronbach’s
alpha was 0.76.

Parental Stress

Parental stress was assessed using the Dutch version of the 34-
item Parenting Stress Questionnaire (PSQ, Vermulst et al.
2012). The PSQ was established based on the Parenting
Stress Index (Abidin 1983) and can be completed by parents
of children between the ages of 0 and 18. In the current study,
mothers completed the questionnaire when their child was
3 years of age. Three subscales of the PSQ were used, each
assessing a different component of parental stress: (1) parent-
child relationship problems (6 items), (2) parenting problems
(6 items), and (3) parental role restriction (7 items). The
parent-child relationship subscale refers to the positive
thoughts and feelings a parent has towards their child. With
the parenting problems subscale, the perceived competence in
the parenting role is referred to, and addresses whether a par-
ent can control, correct and guide their child when needed.
Role restriction refers to perceiving restrictions in areas other
than child raising, due to the child (Vermulst et al. 2012).
Examples of items from each subscale respectively are (1) “I
feel cheerful when my child is with me,” (2) “I can calm my
child downwhen he/she gets angry,” and (3) “raising my child
leaves me with too little personal time.” Mothers were asked
to complete questions regarding interactions and experiences
with their child on a 4-point Likert scale (1 = not true, 2 =
somewhat true, 3 = quite true, 4 = very true). Higher scores
indicate greater levels of parental stress. For parents of chil-
dren aged zero to three, scores ≥ 11 on the parent-child rela-
tionship problems subscale, ≥ 15 on the parenting problems
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subscale, and ≥ 14 on the parental role restriction subscale, are
considered to be cut-off scores corresponding to moderate to
severe problems (Vermulst et al. 2012). The PSQ is a valid and
reliable instrument (Veerman et al. 2014; Vermulst et al.
2012), with Cronbach’s alphas of 0.84, 0.83, and 0.79, for
the subscales, respectively (Veerman et al. 2014). In the cur-
rent study, the Cronbach’s alphas for the subscales were 0.85,
0.86, and 0.82, respectively.

Maternal Symptoms of Anxiety and Depression

At 3 years after childbirth, symptoms of anxiety and depres-
sion over the past 2 weeks were assessed using the Patient
Health Questionnaire-4 (PHQ-4, Kroenke et al. 2009). The
four-item PHQ-4 consists of the General Anxiety Disorder-2
(GAD-2, Kroenke et al. 2007) and the Patient Health
Questionaire-2 (PHQ-2, Kroenke et al. 2003). Items were rat-
ed on a 4-point Likert scale (0 = not at all, 1 = several days,
2 = more than half the days, 3 = nearly every day), with higher
scores indicating more symptoms of anxiety and depression.
Examples of items are “not being able to stop or control wor-
rying” (GAD-2) and “feeling down, depressed, or hopeless”
(PHQ-2). The PHQ-4 has adequate reliability and validity
(Kroenke et al. 2009; Löwe et al. 2010), and the Cronbach’s
alpha was reported as 0.82 in the general population (Löwe
et al. 2010). In the current sample, the Cronbach’s alpha was
0.86.

Child Behavior

Child problem behavior over the past 2 months was
assessed using the Child Behavior Checklist for Ages
1.5–5 (CBCL1½-5, Achenbach and Rescorla 2000). The
CBCL is a norm-referenced behavior rating scale.
Mothers were asked to answer 99 items regarding their
child’s behavior on a 3-point Likert scale (0 = not at all,
1 = sometimes, 2 = often), with higher scores indicating
more problem behavior. Total scores of the internalizing
and externalizing problem behavior scales were used in
the current study, which were then converted to a T-score.
In turn, T-scores can be norm-referenced into ranges of
concern, namely, “average,” “subclinical,” or “clinical.”
Examples of items, with regard to the child, are “gets
too upset when separated from parents” (internalizing
problem behavior) and “punishment does not change his/
her behavior” (externalizing problem behavior). The
CBCL total scale has a Cronbach’s alpha of 0.95
(Achenbach and Rescorla 2000). Furthermore, good inter-
nal consistency has also been reported for the CBCL 1½-5
across different societies, including the Netherlands
(Rescorla et al. 2011).

Data Analyses

All variables had appropriate skewness and kurtosis values
(between − 2 and + 2) for normal distribution (George and
Mallery 2014), except for the TPDS-NA and the PHQ-4.
These measures had high kurtosis and were therefore LOG
transformed. Differences in characteristics between the cur-
rent sample and the overall HAPPY sample were assessed
using independent t tests and chi-square tests. Pearson’s r
correlations were calculated between the three facets of mind-
fulness during pregnancy (acting with awareness, non-judg-
ing, and non-reacting), the three components of parental stress
(parent-child relationship problems, parenting problems, and
role restriction), prenatal distress, prenatal depressive symp-
toms, maternal symptoms of depression and anxiety, and child
problem behavior at age three.

Next, multiple linear regression was used, for which each
component of parental stress was analyzed separately as out-
come. The three facets of mindfulness during pregnancy were
used as predictors. Possible covariates related to mindfulness
and parental stress were considered. We controlled for mater-
nal age, level of education, prenatal distress, prenatal depres-
sive symptoms, number of children living in the household,
maternal symptoms of depression and anxiety 3 years after
childbirth, and child behavior problems at age three.

Finally, to assess differences in mindfulness during preg-
nancy between women who score above the (sub)-clinical cut-
off on each subscale of parental stress and women who do not
score above this cut-off, independent sample t tests were used.

Analyses were completed in the Statistical Package for the
Social Sciences (IBM SPSS version 23.0). Effect sizes were
also calculated. For the t test, the Cohen’s d was calculated
(0.20 = small, 0.50 = medium, and 0.80 = large), and for
Pearson’s correlations, the r was considered (0.10 = small,
0.30 =medium, and 0.50 = large) (Cohen 1988).

Results

First, it was examined whether the current sample (N = 165)
differed in characteristics compared with the sample who also
completed mindfulness assessment during pregnancy but not
the parental stress assessment at 3 years after childbirth (N =
747). Results showed that the current sample was slightly
older (M = 30.96) compared with the sample that was not
assessed 3 years postpartum (M = 29.93, p = .001, Cohen’s
d = 0.29), and varied regarding the gestational age (M =
39.78 weeks and M = 39.54, respectively, p = 0.046, Cohen’s
d = 0.15). The two groups additionally differed in terms of
educational level, p = .003, phi coefficient = 0.11 (small effect
size), and the current sample being more highly educated. The
current sample also scored slightly higher on the non-reacting
subscale of the TFMQ-SF (M = 12.39) compared with the
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sample that was not assessed 3 years postpartum (M = 11.39,
p = .005, Cohen’s d = 0.25). However, effect sizes were small
for all significant differences. The population samples were
not different with regard to non-judging, acting with aware-
ness, prenatal distress, prenatal depressive symptoms, and
birthweight and sex of the child.

The Pearson r correlations between all measures are shown
in Table 2. Acting with awareness during pregnancy was sig-
nificantly negatively associated with parent-child relationship
problems (r = −.299, p < .001), parenting problems (r = −.318,
p < .001), and role restriction (r = −.221, p < .001) 3 years af-
ter childbirth. Non-judging was significantly negatively asso-
ciated with parenting problems (r = −.165, p = .034). Non-
reacting was marginally significantly negatively associated
with parenting problems (r = −.148, p = .058).

Multiple linear regression analyses were conducted to as-
sess the association between the three facets of mindfulness
during pregnancy and the three components of parental stress.
Assumptions regarding multicollinearity were met in all re-
gression models, with appropriate tolerance and variance in-
flation factor values.

With regard to parent-child relationship problems, the total
model was significant, F (11, 151) = 5.98, p < .001, R2 = 0.30.
After the adjustment for covariates (maternal age, maternal
education, prenatal distress, prenatal depressive symptoms,
symptoms of anxiety and depression 3 years after childbirth,
number of children in the household, and child internalizing
and externalizing problem behavior at age three), acting with
awareness remained to be significantly and inversely associ-
ated with parent-child relationship problems (β = − 0.25,
p = .003), but non-judging and non-reacting were not (see
Table 3).

In the multiple linear regression analysis predicting parent-
ing problems, 40.2% of the variance was explained. The total
model was significant, F (11, 151) = 9.21, p < .001. Acting
with awareness (β = − 0.21, p = .006) and non-reacting (β =
− 0.20, p = .004) were significantly and negatively associated
with parenting problems, after adjusting for maternal age, ma-
ternal education, prenatal distress, prenatal depressive symp-
toms, symptoms of anxiety and depression 3 years after child
birth, number of children in the household, and child internal-
izing and externalizing problem behavior at age three (see
Table 4).

With regard to the multiple linear regression predicting role
restriction, 17.4% of the variance was explained, and the total
model was significant, F (11, 151) = 2.88, p = .002. Acting
with awareness was a marginally significant predictor of role
restriction (β = − 0.16, p = .073). Non-judging and non-
reacting were not significant predictors of role restriction re-
ported by mothers 3 years after childbirth. In this model, child
internalizing problem behavior, as well as maternal symptoms
of anxiety and depression, was significantly associated with
role restriction (see Table 5).

It was calculated how many participating women scored
above the cut-off for moderate to severe problems, for each
subscale of the PSQ. Of all participating women, 27 (16.4%)
reported moderate to severe parent-child relationship prob-
lems, 24 (14.5%) reported moderate to severe parenting prob-
lems, and 33 (20%) reported moderate to severe problems
with regard to role restriction. An independent sample t test
showed a significant difference in acting with awareness dur-
ing pregnancy between women with moderate to severe
parent-child relationship problems (M = 12.48; SD = 2.99)
and women without these problems (M = 14.86; SD = 2.91),
t (163) = 3.86, p < .001, Cohen’s d = 0.80, large effect size.
With regard to parent-child relationship problems, no differ-
ences were found in non-judging (p = 0.99) and non-reacting
(p = 0.93) during pregnancy. Furthermore, womenwithout pa-
rental problems showed significantly higher levels of acting
with awareness (M = 14.78; SD = 2.92) compared with wom-
en with moderate to severe parenting problems (M = 12.63;
SD = 3.19), t (163) = 3.30, p = 0.001, Cohen’s d = 0.71, medi-
um to large effect size. No differences in non-judging (p =
0.19) and non-reacting (p = 0.11) were found between women
who reported moderate to severe parenting problems and
women who did not report these problems.With regard to role
restriction, the difference in acting with awareness between
women with moderate to severe role restriction problems
(M = 13.58; SD = 3.52) and women without these problems
(M = 14.69; SD = 2.89) approached significance at the p < .05
level (t (163) = 1.89, p = 0.060, Cohen’s d = 0.35, small effect
size). With regard to role restriction, no significant differences
were found in non-judging (p = 0.36) and non-reacting (p =
0.89) between women with moderate to severe problems and
women without problems. The differences in acting with
awareness during pregnancy, per component of parental
stress, are shown in Fig. 1.

Discussion

The aim of the current study was to examine the possible
association of facets of mindfulness during pregnancy (acting
with awareness, non-judging, and non-reacting) with three
components of parental stress 3 years after childbirth (par-
ent-child relationship problems, parenting problems and role
restriction). We controlled for several possible covariates, in-
cluding age, level of education, number of children in the
household, prenatal distress, prenatal depressive symptoms,
child behavior problems at age three, and maternal symptoms
of depression and anxiety 3 years after childbirth. Results of
the multiple linear regression analyses showed that prenatal
acting with awareness was significantly and negatively asso-
ciated with later parent-child relationship problems and par-
enting problems, and marginally so with role restriction. Non-
reacting was a significant predictor for parenting problems
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only, also showing a negative association. With regard to non-
judging, no significant associations were found.

The findings of the current study support the idea that the
negative association between mindfulness and stress
(Creswell and Lindsay 2014) is also applicable for parental
stress in parents (Bögels et al. 2010; Duncan et al. 2009).

In the current study, three distinct factors of mindfulness
during pregnancy as predictors of parental stress were
studied: acting with awareness, non-judging, and non-
reacting. These three facets were selected because of their
most consistent associations with psychological distress-
related phenomena (Baer et al. 2006; Bohlmeijer, 2011).
Of these three facets, acting with awareness (at 22 weeks of
pregnancy) was the most strongly associated with parental
stress (3 years postpartum) in the current study, even after

adjusting for prenatal and maternal distress (at 22 weeks of
pregnancy). A previous study also found a negative asso-
ciation between mindfulness and parental stress (Gouveia
et al. 2016), in which mindfulness was assessed using the
Mindful Attention and Awareness Scale (MAAS) (Brown
and Ryan 2003). The focus of the MAAS is one’s attention
and awareness to occurrences in the present moment
(Brown and Ryan 2003), and therefore overlaps with the
concept assessed with the acting with awareness facet of
the FFMQ. Furthermore, five out of eight items of the
acting with awareness subscale of the FFMQ are derived
from the MAAS (Baer et al. 2006). The findings from the
study by Gouveia et al. (2016) therefore seem to implicate
that acting with awareness is an important aspect of mind-
fulness that is negatively associated with parental stress.

Table 4 Multiple regression
predicting parenting problems
(N = 165)

B (SE) β t 95% CI

TFMQ_SF: acting with awareness − 0.21 (0.08) − 0.21 − 2.78** [− 0.36, − 0.06]
TFMQ_SF: non-judging − 0.03 (0.09) − 0.03 − 0.36 [− 0.20, 0.14]
TFMQ_SF: non-reacting − 0.16 (0.05) −0.20 − 2.89** [− 0.27, − 0.05]
Maternal level of education 0.69 (0.38) 0.12 1.81† [− 0.06, 1.44]
Maternal age 0.10 (0.06) 0.12 1.75† [− 0.01, 0.22]
Prenatal distress 0.62 (0.85) 0.06 0.74 [− 1.05, 2.29]
Prenatal depressive symptoms 0.09 (0.06) 0.12 1.32 [− 0.04, 0.21]
Maternal symptoms of anxiety

and depression at age three
0.67 (0.68) 0.07 0.99 [− 0.67, 2.00]

Number of children in household 0.40 (0.28) 0.09 1.40 [− 0.16, 0.95]
Child internalizing problem behavior − 0.03 (0.03) − 0.08 − 0.97 [− 0.08, 0.03]
Child externalizing problem behavior 0.16 (0.03) 0.49 5.86*** [0.11, 0.22]

† p < .10, **p < .01, ***p < .001; B unstandardized regression coefficient, SE standard error, β standardized
regression coefficient, CI confidence interval, TFMQ-SF Three Facet Mindfulness Questionnaire – Short Form

Table 3 Multiple regression
predicting parent-child relation-
ship problems (N = 165)

B (SE) β t 95% CI

TFMQ_SF: acting with awareness − 0.18 (0.06) − 0.25 − 3.04** [− 0.30, − 0.06]
TFMQ_SF: non-judging 0.06 (0.07) 0.08 0.90 [− 0.07, 0.19]
TFMQ_SF: non-reacting − 0.06 (0.04) − 0.10 − 1.31 [− 0.14, 0.03]
Maternal level of education 1.02 (0.30) 0.24 3.45** [0.44, 1.61]

Maternal age 0.01 (0.05) 0.01 0.18 [− 0.08, 0.10]
Prenatal distress − 0.56 (0.66) − 0.07 − 0.85 [− 1.86, 0.75]
Prenatal depressive symptoms 0.05 (0.05) 0.10 1.04 [− 0.05, 0.15]
Maternal symptoms of anxiety

and depression at age three
2.00 (0.53) 0.27 3.80*** [0.96, 3.04]

Number of children in household 0.16 (0.22) 0.05 0.73 [− 0.28, 0.60]
Child internalizing problem behavior − 0.02 (0.02) − 0.10 − 1.06 [0.06, 0.02]

Child externalizing problem behavior 0.08 (0.02) 0.33 3.65*** [0.04, 0.12]

**p < .01, ***p < .001; B unstandardized regression coefficient, SE standard error, β standardized regression
coefficient, CI confidence interval, TFMQ-SF Three Facet Mindfulness Questionnaire–Short Form
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Acting with awareness also seems to be an important pre-
dictor for symptoms of stress and perceived stress in general,
unrelated to parenting. A study among intensive care nurses
found that, compared with non-judging and non-reacting, act-
ing with awareness was most strongly negatively correlated to
perceived stress (Lu et al. 2019). Furthermore, a study by
Yang et al. (2017) assessed perceived stress in mental health
professionals, finding that acting with awareness was the
strongest predictor for levels of stress and burnout
symptoms, compared with the other facets of mindfulness.
Brown et al. (2015) found acting with awareness to be directly

associated with psychological health outcomes in college stu-
dents, including levels of stress. Studies have also found that
acting with awareness was the most constant facet of mind-
fulness that moderated the association between perceived
stress and depression (Bränström et al. 2011; Lu et al. 2019).

This relative importance of acting with awareness is, how-
ever, not consistent across studies as non-judging and non-
reacting have also been found to be substantially related to
lower symptoms of psychological distress (Baer et al. 2006;
Bohlmeijer et al. 2011; De Bruin et al. 2012). The reason why
non-judging and non-reacting showed weaker associations

Table 5 Multiple regression
predicting role restriction (N =
165)

B (SE) β t 95% CI

TFMQ_SF: acting with awareness − 0.16 (0.09) − 0.16 − 1.81† [− 0.33, 0.02]
TFMQ_SF: non-judging 0.04 (0.10) 0.04 0.41 [− 0.15, 0.24]
TFMQ_SF: non-reacting − 0.04 (0.06) − 0.05 − 0.68 [− 0.17, 0.08]
Maternal level of education 0.25 (0.44) 0.04 0.56 [− 0.62, 1.11]
Maternal age 0.05 (0.07) 0.06 0.74 [− 0.08, 0.19]
Prenatal distress 1.75 (0.97) 0.16 1.79† [− 0.18, 3.67]
Prenatal depressive symptoms − 0.03 (0.07) − 0.04 − 0.34 [− 0.17, 0.12]
Maternal symptoms of anxiety

and depression at age three
1.74 (0.78) 0.18 2.23* [0.20, 3.28]

Number of children in household − 0.22 (0.33) − 0.05 − 0.66 [− 0.86, 0.43]
Child internalizing problem behavior 0.08 (0.02) 0.25 2.48* [0.02, 0.14]

Child externalizing problem behavior − 0.01 (0.03) − 0.03 − 0.27 [− 0.07, 0.06]

† p < .10, *p < .05; B unstandardized regression coefficient, SE standard error, β standardized regression coeffi-
cient, CI confidence interval, TFMQ-SF Three Facet Mindfulness Questionnaire–Short Form

Fig. 1 Differences in mean scores
in prenatal acting with awareness
between mothers without
problems and mothers with
moderate/severe problems re-
garding the parent-child relation-
ship, parenting and role restriction
at 3 years postpartum, defined
based on the cut-off scores of the
subscales of the Parenting Stress
Questionnaire (N = 165)
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with parental distress is difficult to find. It may be speculated
that the behavioral component of acting with awareness may
be the factor making the difference. While non-judging and
non-reacting are purely mental phenomena, acting with
awareness implies a behavioral component reflecting attention
to what is being done in the present moment. This facet may
be particularly important in phenomena also having a strong
behavioral component, such as interacting with one’s child.

We found that acting with awareness at 22 weeks of preg-
nancy was a significant predictor of parent-child relationship
problems 3 years postpartum. Seemingly, being attentive to
the child and to the signals that the child gives is a requirement
for the mother to respond appropriately to the needs of their
child (Duncan et al. 2009). Ainsworth defined this appropriate
responsiveness as maternal sensitivity (Ainsworth et al. 1974).
The hypothesized association between sensitivity and mind-
fulness (specifically acting with awareness) has not been
shown in previous research yet, but two studies did show an
improvement of maternal sensitivity (Potharst et al. 2018b),
and other aspects of adjustment and communication between
mother and child (Zeegers et al. 2019) after the mothers had
completed a mindfulness training for mothers with a baby or
toddler. Improved sensitivity may therefore be an important
mechanism explaining the relationship between acting with
awareness during pregnancy and improved parent-child
relationship.

Results of the current study showed that both acting with
awareness and non-reacting at 22 weeks of pregnancy were
significant predictors of parenting problems 3 years postpar-
tum. The items on the parenting problems subscale of the PSQ
refer to the ability to regulate the child’s behavior in a well-
attuned manner (e.g., being controllable to calm the child
when upset, being able to correct their child when necessary)
(Vermulst et al. 2012). With regard to acting with awareness,
the results could imply that maternal awareness during preg-
nancy might be associated with mindful parenting when rais-
ing a toddler. Mindful parenting includes being able to focus
the attention on the child in the present moment, and con-
sciously choose responses towards the child, keeping in mind
both the needs and inner experiences of the child and the self,
as opposed to reacting to the child on autopilot. In turn, mind-
ful parenting potentially increases behaviors of positive par-
enting and decrease behaviors of negative parenting (Parent
et al. 2016), resulting in fewer parenting problems.

In addition, greater levels of non-reacting at 22 weeks of
pregnancy were significantly associated with fewer parenting
problems 3 years postpartum. Non-reactivity refers to self-
regulatory processes and is defined as not getting absorbed
in personal thoughts and feelings, but being able to let them
come and go (Baer et al. 2006; Bohlmeijer et al. 2011). Non-
reactivity is a construct not only important in general mind-
fulness, but also as a component of mindful parenting specif-
ically (Duncan et al. 2009). Mindful parenting is hypothesized

to lead to improved self-regulatory processes, for example,
when a parent is able to notice their feelings and impulses,
such as anger and screaming angrily, after which the parent
can take a pause and choose a more appropriate response
instead of acting out the impulse (Duncan et al. 2009;
Bögels et al. 2010). A study on the Interpersonal
Mindfulness in Parenting Scale (IM-P) showed that the emo-
tional non-reactivity in parenting subscale of the IM-P was
significantly positively correlated to the non-reacting subscale
of the FFMQ and showed a significant negative correlation
with an over-reactive parenting discipline (De Bruin et al.
2014). With regard to the results from the current study, this
could imply that mothers who reported more non-reacting in
pregnancy are, in turn, less reactive in parenting and parental
discipline while raising their toddler, and thus show fewer
parenting problems.

In the current study, it is shown that lower levels of mind-
fulness are associated with greater levels of parental stress.
Earlier research also demonstrated that maternal internalizing
problems (e.g., symptoms of depression and anxiety) could
increase the risk for parental stress (Huizink et al. 2017;
Misri et al. 2010). A study by Leigh and Milgrom (2008)
showed a bidirectional process, in which not only maternal
internalizing symptoms are a risk factor for parental stress,
but parental stress is also a risk factor for maternal internaliz-
ing problems. Previous research has also shown that low
levels of mindfulness are often associated with internalizing
problems, such as symptoms of depression, stress, and anxiety
(Tomlinson et al. 2018). The combination of these findings
could indicate that especially women with internalizing prob-
lems may benefit from mindfulness-based interventions.
Moreover, because parental stress is a risk factor for problems
in the parent-child interaction as well as child behavioral out-
comes (Barroso et al. 2018; McMahon and Meins 2012), it
seems especially important to intervene early. Mindfulness-
based interventions might therefore prevent or minimize a
negative cycle of problems when they are started at the first
signs of symptoms. Yet, more research is needed on the
(causal) role of mindfulness in the transactional relationship
between parental stress and maternal symptomatology, and
parental stress and child developmental outcomes.

Limitations and Future Research

A major strength is the longitudinal design of the current
study, in which women were followed from pregnancy up
until 3 years after childbirth, allowing us to study maternal
functioning throughout this period of time. Another strength
of our study is that different facets of mindfulness were
assessed. Our study also has several limitations. A limitation
is that the women in the current study population were more
highly educated compared with the general population in the
Netherlands (Statistics Netherlands 2019), and therefore
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limiting generalizability to the general population. A possible
explanation of this difference could be that the current study
took place in the south of the Netherlands, which is a more
highly educated population compared with the general popu-
lation of the Netherlands. This region was named “smartest
area of the world” in 2011 by the international think-tank
Intelligent Community Forum (ICF) in New York. Another
limitation is that mindfulness and parental stress was only
assessed in mothers and not fathers in the current study.
Future studies should also take paternal mindfulness into con-
sideration as previous studies have shown that in the early
parenthood, mothers and fathers’ parenting experiences vary
with regard to the different components of parental stress (e.g.,
Hildingsson and Thomas 2014; Widarsson et al. 2013).

Another limitation of the current study is that the mea-
sures used in the current study were self-report (e.g., symp-
toms of distress, parental stress, child behavior).
Furthermore, in the current study, a negative bivariate cor-
relation between the non-reacting and the acting with
awareness subscales was found. This is in line with the val-
idation study of the TFMQ-SF, analyzed among the same
study cohort of pregnant women as in the current study
(Truijens et al. 2016). Lu et al. (2019) also found negative
correlations between non-reactivity and acting with aware-
ness in a sample of Chinese intensive care nurses. Yet, these
correlations are different to findings with regard to studies
on the FFMQ (Baer et al. 2006; De Bruin et al. 2012) and its
short form (Bohlmeijer et al. 2011). A possible explanation
of these differences, as suggested by Truijens et al. (2016),
could be due to a different interpretation of the questions by
pregnant women in comparison to other population sam-
ples. In the current study, participants were pregnant, and
they were asked how each item of the TFMQ-SF applied to
them in general during their pregnancy. Hence, they may
interpret the non-reactivity items as letting go of thoughts
and worries related to pregnancy and the unborn child. It
could be that for pregnant women, it does not seem appro-
priate to let go of these thoughts or feelings, but rather to
address them. This may be especially applicable when
thoughts are related to the health of the fetus, by for exam-
ple, discussing this with an obstetrician or midwife for as-
surance, before letting go of them.

Future research should further investigate the possible ef-
fects of mindfulness and mindfulness interventions during
pregnancy, by more specifically addressing the parent-child
relationship and attachment, as well as child developmental
outcomes. Moreover, more research is needed on the implica-
tions of mindfulness during pregnancy on mindful parenting,
and in turn, the effect on later parental stress across the differ-
ent stages of child development. Furthermore, future research
should examine the association between prenatal mindfulness
on negative parenting behaviors and practices and its possible
relationship with parental stress.

In conclusion, we found that aspects of mindfulness during
pregnancy positively influence parental stress in mothers
3 years after childbirth, even after controlling for prenatal
and maternal distress. Acting with awareness during pregnan-
cy was found to be negatively associated with parent-child
relationship problems and parenting problems 3 years later.
Results also showed that non-reactivity during pregnancy pre-
dicted fewer parenting problems in mothers raising their tod-
dler. These findings suggest that mindfulness during pregnan-
cy may be a protective factor against later parental stress,
which might benefit child outcomes.
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