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10  I  Chapter 1

1
PART 1
Background
1.1.  GENERAL INTRODUCTION

Psychological distress can be defined as “a state of emotional suffering characteri-
zed by symptoms of depression and anxiety, sometimes accompanied by somatic 
symptoms”1. A sufficient amount of evidence suggests that anxiety and depression 
are more prevalent in women than men 2–5. These sex differences appear to be es-
pecially more prevalent in women during the fertile ages; from mid-teenage years 
and persistent until the menopausal ages, with sex differences in prevalence rates 
decreasing at older age 2,4,6,7. Studies have also shown differences between mo-
thers and fathers in stress related to parenting, with mothers perceiving greater le-
vels of parental stress 8–10. For this reason, the current thesis focusses on distress in 
women, more specifically, from pregnancy to early parenthood. These ages repre-
sent a specific period of time that is associated with distinct stressors for women. 
The main purpose of this thesis is to explore the role of maternal mental health 
in the transition to parenthood; from pregnancy to toddlerhood, with special at-
tention to risk and protective factors for distress. Another focus is the effect of 
intervention strategies for stress during parenthood. In the following chapters, an 
overview is given of the themes, risk factors and protective factors of perinatal 
distress. Finally, a specific intervention is highlighted, namely an internet-based 
mindful parenting training. In Part 1 of the current chapter, the different concepts 
of maternal mental health in the transition to parenthood are explained and dis-
cussed. In Part 2 of this chapter, an overview of the study samples, that took part in 
the studies included in the following chapters, is provided. In Part 3, the aims and 
outlines of the thesis are provided.

1.1.1.  MATERNAL MENTAL HEALTH DURING PREGNANCY

DISTRESS DURING PREGNANCY

Over the years, research has focused more on the postpartum period than on 
pregnancy, especially in relation to maternal distress. Nonetheless, pregnancy can 
co-occur with heightening levels of distress in many women 11. More specifically, 
depressive symptoms and symptoms of anxiety are common during pregnancy. 
The estimated prevalence of depressive symptoms is 7-19% during pregnan-
cy12–15, and 18-25% for symptoms of anxiety during pregnancy 16. 
Significant physiological, emotional and social changes occur during pregnancy. 
Perinatal-specific maternal distress has been described as “a woman’s response to 
the transition to motherhood, which includes changes to their bodies, roles, rela-
tionships and social circumstances; birth experiences; and the demands, challen-
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1
ges, losses and gains associated with being a new mother” 17 (p. 2111). Specifically, 
pregnant women can experience distress with regard to fears and worries related 
to delivery and childbirth 18, bodily changes and the health of their baby 19. This 
type of distress occurs on a continuum of severity, ranging from minor to severe 
levels of worries and stress 17,20. 
Risk factors associated with distress during pregnancy are well known. A recent 
systematic review showed that risk factors that are most often associated with pre-
natal depression and anxiety are a history of psychopathology, unplanned preg-
nancy, lack of social and partner support, major life events, and complications du-
ring pregnancy 21. 
Furthermore, distress during pregnancy has been associated with negative peri-
natal outcomes. Particularly, Project Ice Storm has studied outcomes of prenatal 
maternal stress as a result of a long-term power outage caused by a natural di-
saster: the North American Ice Storm of 1998 in Quebec, Canada. This project 
has shown that stress experienced during (different trimesters of) pregnancy as 
a result of the ice storm that caused loss of electrical power in the middle of win-
ter with temperatures below 30 degrees Celsius, may be associated with adverse 
outcomes in offspring. The negative outcomes are, for example, problems with 
regard to motor functioning 22, language and cognitive development 23,24 higher 
autism-like traits 25 and behavioral development (both internalizing and externa-
lizing) 24. These findings implicate the negative consequences of distress during 
pregnancy. Additionally, other studies, have also found that maternal distress may 
increase the risk of adverse antenatal outcomes such as premature birth 26–29 and 
low birth weight 27,29,30. Moreover, pregnancy-specific distress may have a negative 
effect on the behavioral, cognitive and motor development of the child 31,32. 

1.1.2.  MATERNAL MENTAL HEALTH AFTER DELIVERY

In general, postpartum mental health problems are classified into the following 
categories: postpartum blues, postpartum psychosis and postpartum depression. 
The postpartum blues refer to symptoms of crying, irritability, emotional liability 
and anxiety that occur within the first postpartum week 33. Perinatal depression, 
according to the Diagnostics and Statistics Manual of Mental Disorders, fifth edi-
tion (DSM-V) 34, is defined as the onset of a major depressive episode that is pre-
valent for at least two weeks during the first four weeks after childbirth. However, 
empirical evidence for the definition of the first four weeks is lacking; it shows that 
the onset of perinatal depression also occurs beyond these first four weeks post-
partum 13. In a population-based register study in Denmark, a high incidence of 
referrals to psychiatric (outpatient) institutions was reported for unipolar depressi-
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1
on during the first 12 months after giving birth 35. In most studies, the postpartum 
period refers to the first 12 months. As stated in the DSM-V guidelines, a diagnosis 
of postpartum depression requires at least one of the two key symptoms of de-
pressed mood or anhedonia. Besides these symptoms, women must experience 
four out of the following symptoms: weight changes, sleeping problems, feelings 
of guilt, loss of energy, psychomotor agitation, concentration difficulties, and suici-
dal ideation. A specific group of women that is at risk for suboptimal mother-to-in-
fant bonding are women with perinatal psychopathology, especially in women 
with perinatal depression. A recent systematic review showed that women with 
depressive symptoms and depression are at risk for suboptimal mother-to-infant 
bonding 36. Depressed women often have feelings of inadequacy and insecurity, 
that may impact the feelings they have towards their infant 37. 
The most severe postpartum disorder is postpartum psychosis with an incidence 
of 0.25 to 0.6 per 1000 births 38,39. Despite its name, postpartum psychosis is a 
mood disorder and most women with this diagnosis have severe mood symptoms 
including mania, psychotic depression or mixed episodes. Women with a history 
of postpartum psychosis are at extreme high risk after delivery for recurrence of 
postpartum psychosis 40. DSM-IV and DSM-V classification systems do not have a 
distinct disease category for women with postpartum psychosis but the next DSM 
version will list this as a distinct disease category within the bipolar spectrum.

1.1.3.  WOMEN WITH A BIPOLAR DISORDER DURING THE PERINATAL PERIOD

A group of women that is especially vulnerable postpartum, are women who have 
been diagnosed with bipolar disorders. Disorders within the bipolar spectrum are 
severe mood disorders, and consist of bipolar disorder I (BD-I), bipolar disorder 
II (BD-II) or bipolar disorder Not Otherwise Specified (BD-NOS). Women with a 
history of a bipolar disorder are especially vulnerable and susceptible to perinatal 
relapse, including mania, psychosis and/or depressive episodes 41. 
Offspring of parents with a bipolar (spectrum) disorder are a high-risk group. The-
se children are at a highly increased risk (54%) of developing a mood disorder42, 
and other disorders (e.g. anxiety disorders) later in life 43. It is thought that these 
children are at a greater risk for later psychopathology due to genetic and en-
vironmental influences 44–47. One such influence could be mother-to-infant bon-
ding. Mother-to infant bonding is defined as “maternal feelings and emotions 
towards her infant” 48 (p. 1318). Suboptimal mother-to-infant bonding is a risk factor 
for negative child outcomes, such as impaired emotional development and pro-
blem behavior 49,50 and higher levels of parental stress 51. In turn, parental stress is 
associated with negative parent-related and child-related outcomes (see section  
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1
1.1.4., parental stress in the current chapter).  
Women with a bipolar (spectrum) disorder might be at risk for suboptimal mo-
ther-to-infant bonding. In a recent qualitative study, it was explained that mothers 
with bipolar disorder worried about potential problems in the relationship with 
their child, with some explicitly indicating concerns about bonding 52. Even though 
worries about bonding are evident, early mother-to-infant bonding in mothers 
with bipolar spectrum disorder has not yet been investigated in a quantitative stu-
dy. In Chapter 5, early mother-to-infant bonding is assessed in mothers with a 
bipolar (spectrum) disorder compared to a population-based control group. 

1.1.4.  MATERNAL MENTAL HEALTH DURING EARLY PARENTHOOD

In the current thesis, maternal distress beyond the perinatal period is also 
explored. Not only are women vulnerable for distress during the perina-
tal period, but early parenthood is a period of time also associated with (en-
vironmental) changes and challenges that can negatively influence maternal 
wellbeing. Early parenthood can be an overwhelming experience for parents 53.  
Despite the positive experiences of becoming a parent, it can also be a period 
with heightened levels of distress. Maternal depressive symptoms can persist du-
ring the early childhood period 54. Especially toddlerhood can be a difficult time 
for parents in which they have to correspond to different developmental needs of 
the child, along with toddlers having greater independence, better communica-
tion and a stronger will 55. This can lead to increased challenges for mothers with 
toddlers 56, which may in turn be associated with maternal parental stress.

PARENTAL STRESS

In the current thesis, parental stress is explored during the toddlerhood period as 
a component of distress. Parental stress is defined as the “aversive psychological 
reaction to the demands of being a parent” 57 (p. 315). According to Abidin’s theore-
tical model of parenting, parental stress is influenced by parent and child charac-
teristics, partner relationships and environmental factors via the parenting role58. 
With regard to child characteristics, a bidirectional relationship has been found 
between child behavior and parental stress 59. For example, child temperament is 
related to parental stress 60. In turn, parental stress has been found to negatively 
influence children’s social, emotional and behavioral development 61–63. With re-
gard to parent characteristics, parental stress has been associated with increased 
symptoms of depression 9,64 and parental stress later in parenthood 65. Further-
more, maternal anxiety during pregnancy is a risk factor for parental stress during 
early parenthood 66,67. However, studies on parent characteristics that can protect 
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1
against parental stress are lacking. Examples of suggested protective factors are 
social support 60,68 and mindfulness. We aim to further explore mindfulness in the 
current thesis (see section 1.1.7. in the current chapter and Chapter 4 for further 
explanation of the concept). 

1.1.5.  MEASURES OF MATERNAL MENTAL HEALTH IN THE TRANSITION  

TO PARENTHOOD

DEPRESSIVE SYMPTOMS

The most frequently used, validated and widely applicable questionnaire to iden-
tify women at risk for perinatal depression is the 10-item Edinburgh (postnatal) 
Depression Scale (EDS) 69,70. The EDS has been validated in Dutch postnatal wo-
men 71 as well as in pregnant women, showing adequate sensitivity and specificity 
to detect women at risk for depression during pregnancy 72. The EDS is a reliable 
instrument for use during the perinatal period 38,71. 

PREGNANCY-SPECIFIC DISTRESS

Because of the fact that children of mothers with elevated levels of prenatal dis-
tress are at an increased risk for adverse outcomes, it is to assess distress during 
pregnancy with psychometric sound measures. Although the literature on mental 
health research during pregnancy is rather substantial, there are surprisingly few 
tools that assess fears and worries specifically relevant to pregnancy and early 
childhood. Examples of validated questionnaires assessing this concept are the 
Prenatal Distress Questionnaire (PDQ) 73, the Cambridge Worry Scale (CWS) 74, 
and the Tilburg Pregnancy Distress Scale  (TPDS) 19.
The TPDS is a 16-item screening scale that assesses a women’s perception of preg-
nancy-specific distress that was developed using focus-group interviews. The scale 
consists of two subscales, namely negative affect (11 items) and partner involvement 
(5 items). Since its development, the TPDS has been translated into English, Portugue-
se, Turkish, Spanish and Bahasa Indonesia e.g. 75,76. Based on a review, the TPDS has 
been evaluated as excellent in terms of its internal consistency and structural validity, 
but it was also concluded that data on hypothesis testing, construct validity and re-
liability needed further evaluation 77. As suggested in this review, there is a need for 
critical evaluation, using an acceptable sample size, of the psychometric properties re-
garding pregnancy-specific tools measuring psychological well-being (e.g. measure-
ments of pregnancy-specific anxiety)  77. Therefore, in Chapter 2, we report on the psy-
chometric properties of the Tilburg Pregnancy Distress Scale (TPDS) in a large sample 
of pregnant women with special focus on reliability and validity of these measures. 
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1
PARENTAL STRESS

The 34-item Parental Stress Questionnaire (PSQ) 78 is a valid and reliable instru-
ment to assess parental stress in parents of children between the ages of 0 and 
18 78,79. The PSQ is established based on the Parenting Stress Index 80 and the 
Nijmeegse Ouderlijke Stress Index 81. The PSQ consists of five subscales that as-
sess different domains of parental stress: 1) parent-child relationship problems, 
2) parenting problems (parenting competence), 3) depressive mood, 4) parental 
role restriction, and 5) physical health problems. In the scope of the current thesis, 
three components of parental stress are used, namely, 1, 2 and 4. The subscales 
depression and physical problems (somatisation) are less relevant because of the 
use of the EDS as a ‘golden standard’ assessing distress. Moreover, the authors 
suggest using the total scores of the PSQ to describe parenting stress (stress rela-
ted to the child)78. It might be questioned when using these total scores whether 
one is assessing depression rather than parenting stress specifically.

1.1.6.  HETEROGENEITY OF DEPRESSION

Clinical evidence suggests that depression is a heterogeneous syndrome classi-
fied by differences and diversity in symptom profiles, time of onset, and course, 
between and within individuals 82,83.  Scientific research on perinatal depression 
has mainly approached depression as a homogenous syndrome that ignores the 
diversity in symptoms amongst perinatal women. As a result, perinatal depression 
in these studies is assessed as ‘one size fits all’ 84, often conflicting with clinical 
knowledge and findings. A more person-centred approach addresses the com-
plexity and heterogeneity within population samples. Using advanced statistics 
(growth mixture modeling) it is possible to classify women into groups according 
to latent classes, based on similarities in the course of symptom profiles over time, 
rather than differences 85,86.
Findings of two recent systematic reviews by Santos et al. 84 and Baron et al.87 on 
the course of depressive symptoms from pregnancy to postpartum using growth 
mixture modelling, showed that different symptom profiles (trajectories) of de-
pressive symptoms in perinatal women exist over time. These studies have found 
similar trajectories of perinatal depressive symptoms. Most studies found 1) a low 
risk class portraying stable low to moderate symptoms 2) a class of women sho-
wing constant high depressive symptoms and 3) a medium trajectory of women 
identified by brief or short-term symptoms of depression, while other studies have 
identified groups with transient symptoms over time 84,87. In Chapter 3, the cour-
se of depressive symptoms during pregnancy are assessed using growth mixture 
modelling in a population-based cohort of pregnant women, aimed at identifying 

Proefschrift Myrthe.indd   15Proefschrift Myrthe.indd   15 01-09-20   15:5601-09-20   15:56



16  I  Chapter 1

1
homogenous subgroups of women (trajectories) that show similar profiles of 
symptoms during this period time.

1.1.7. PROTECTIVE FACTORS DURING THE TRANSITION TO PARENTHOOD: 

MINDFULNESS 

Protective factors for maternal mental health during pregnancy and the post-
partum period are for example: partner support, social support and relationship 
satisfaction, which have been found to be associated with fewer levels of dis-
tress during pregnancy 21,88. Higher levels of social support have also been as-
sociated with less parental stress during early parenthood 60,68. Another pos-
sible protective factor during the transition to parenthood is mindfulness.  

DISPOSITIONAL MINDFULNESS 

Dispositional mindfulness is described as a person’s complete attention to expe-
riences in the present moment, in which they are accepting and non-judging 89,90. 
Research on self-reported (dispositional) mindfulness has identified five facets of 
mindfulness, describing different constructs of mindfulness 91. These facets are ac-
ting with awareness, non-judging, non-reacting describe, and observe. In this the-
sis, three facets of mindfulness will be assessed (acting with awareness, non-jud-
ging and non-reacting), due to their association with psychological symptoms 92. 
Self-reported mindfulness is positively associated with psychological well-being 93. 
Examples of psychological well-being are empathy, self-esteem, emotional regu-
lation and mental health 89,91,94. 
The relationship between mindfulness during pregnancy and maternal psycholo-
gical symptomatology are well studied. Studies have shown that prenatal mindful-
ness is associated with fewer symptoms of depression and anxiety during preg-
nancy 95–97. Maternal mindfulness is not only related to fewer mood symptoms 
during pregnancy, but mindfulness-based interventions, such as mindfulness-ba-
sed stress reduction (MBSR) 90 and mindfulness-based cognitive therapy (MBCT)98, 
show a positive effect on these symptoms during pregnancy. Results from a recent 
systematic review and meta-analysis show that mindfulness-based interventions 
during pregnancy are effective in reducing symptoms of anxiety, depression and 
stress 99. 
Moreover, there is some evidence that maternal mindfulness during pregnancy 
is related to child outcomes, suggesting it may be a prenatal protective factor 
for (long-term) child outcomes. For example, self-reported maternal mindfulness 
during pregnancy, specifically non-reacting, has been associated with normal 
birthweight outcomes 96. Furthermore, a relationship between prenatal mindful-
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ness and fewer social-emotional problems at the age of four months 100, as well as 
fewer behavior problems at the age of 10 months with regard to self-regulation 
and negative affect 101 have also been reported. 
However, little is known about how mindfulness during pregnancy can influence 
the mother with regard to parenting at a later stage after childbirth, such as tod-
dlerhood. Greater levels of mindfulness during parenthood have been associated 
with lower levels of parental stress 102. There is also some evidence suggesting the 
stability of psychological distress from pregnancy to early parenthood 103 and from 
postpartum to early childhood 104. Also, taking the possible negative consequen-
ces of parental stress for child outcomes into consideration (see section 1.1.4., 
parental stress), it is of importance to gain a better understanding of prenatal in-
dicators, such as mindfulness, that can potentially minimize later parental stress. 
For that reason, in Chapter 4, maternal prenatal mindfulness skills as a potential 
protective factor for parental stress during toddlerhood is assessed.

MINDFUL PARENTING INTERVENTIONS 

In clinical practice, many interventions exist that address aspects of parenting, the 
parent-child relationship and /or parental stress. Examples are Positive Parenting 
Programs (Triple P) and Parent Child Interaction Therapy (PCIT) 105. In most pa-
renting training programs, a reduction of parental stress is achieved by teaching 
parents certain (cognitive behavioral) parenting techniques 106. Over the recent 
years, an increasing number of studies have assessed the effectiveness of mind-
fulness interventions. Mindfulness-based stress reduction training (MBSR) 90, has 
shown promising effects in reducing levels of distress 107. More specifically, rando-
mized controlled trials evaluating the effectiveness of such interventions have 
shown promising results in reducing levels of parental stress 108. 
Some of these interventions address a specific aspect of mindfulness during pa-
renthood, namely ‘mindful parenting’. Mindful parenting can be defined as the 
ongoing process of intentionally bringing moment-to-moment, non-judgmental 
awareness as best one can to the unfolding of one’s own lived experience, in-
cluding parenting 109. This non-judgmental moment-to-moment awareness can 
support parents in becoming aware of increasing levels of stress, accepting the si-
tuation and their own feelings, regulating their feelings, and making a more cons-
cious decision instead of giving an impulsive reaction that is driven by stress. It can 
also support parents in becoming more attentive towards their children, to what 
they communicate (both verbally and by the non-verbal signals), and in terms of 
emotional availability. Mindful parenting training is an adapted mindfulness inter-
vention that is specifically aimed at helping parents cope with, and regulate, their 
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1
parental stress 110–113. Results of a systematic review, including seven studies, sho-
wed that mindful parenting training can be effective in reducing parental stress, 
improving child behavioral outcomes 114. Furthermore, a recent study showed that 
mindful parenting training, specifically aimed at mothers with a toddler, showed 
improvements in parental stress, mother-child interactions, and child behavioral 
problems 110.

ONLINE INTERVENTIONS

Despite the fact that mindful parenting group interventions show promising re-
sults, these interventions specifically target clinical populations. Yet, most parents 
do not receive such interventions even though, in the general population, many 
parents of toddlers experience elevated levels of parental stress (see section 
1.1.4., parental stress in this chapter). An alternative source to group training are 
online interventions via the Internet. Advantages of online interventions are that 
they are convenient, low in costs and easily accessible, especially with the incre-
ased access to the internet via mobile phones 115,116. Online interventions can also 
tackle problems for group-based trainings, such as stigma and certain logistics 
(e.g. time schedule, travel) that parents may consider as barriers for attending 
group-based trainings 117.
Online interventions may also be effective for parents. Results of a meta-analysis 
on the effectiveness of parenting programs and interventions, including 12 stu-
dies, showed promising results with regard to both parental and child outcomes 
(e.g. behavior), medium effect size 118. The authors concluded that online inter-
ventions have the potential to not only increase parental knowledge, but also to 
improve parental attitude, abilities and behavior 118. Mindfulness-based interventi-
ons aimed at improving psychological well-being have also been adapted to the 
online format and have shown potential. Results of a meta-analysis, including 15 
studies, showed that online mindfulness-based interventions can be effective in 
reducing stress (moderate effect size) and symptoms of anxiety and depression 
(small effect size) 119. However, studies included in both meta-analyses did not in-
clude nor discuss online mindful-parenting interventions. In Chapter 6, results of 
a randomized controlled trial assessing the effectiveness of an online mindful-pa-
renting intervention are discussed. 
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1
PART 2
An overview of study samples used in the current thesis
The current thesis describes outcome of research from four different cohorts. In 
the current study, distress (pregnancy-specific distress, depressive symptoms and 
parental stress) was longitudinally assessed in women who were followed from 
pregnancy until 3 to 3.5 years postpartum. 

COHORT 1. HOLISTIC APPROACH TO PREGNANCY AND THE FIRST POST-

PARTUM YEAR (HAPPY) STUDY

Participants of the current study participated in the Holistic Approach to Pregnan-
cy and the first Postpartum Year (HAPPY) study (for the design paper, see Truij-
ens et al. 120). The HAPPY study is a large longitudinal prospective cohort study 
of women from the southeast region of North-Brabant in the Netherlands. The 
overarching aim of the HAPPY study was to assess maternal psychological and 
physiological well-being during the perinatal period. Between January 2013 and 
September 2014, women were included to participate during their first antennal 
visit by one of 17 participating community midwife practices. Exclusion criteria 
were: insufficient understanding of the Dutch language, a multiple pregnancy, a 
severe psychiatric disorder (e.g. schizophrenia, borderline personality disorder, 
bipolar disorder), and/or a history of chronic disease (e.g. diabetes, thyroid dys-
function). The midwives informed 3160 eligible pregnant women about the HAP-
PY study. Of these women, 2269 (72%) agreed to participate. Women were follo-
wed from pregnancy up until one year postpartum. Women completed several 
(online) questionnaires at various moments during this period. See Figure 1 for 
a timeline showing the different times at which women were asked to complete 
questionnaires, relevant to this thesis. The study was approved by the Psychology 
Ethics Committee at Tilburg University (protocol number EC-2012.25) and revie-
wed by the Medical Ethics Committee at the Máxima Medical Centre, Veldhoven, 
the Netherlands. All women provided written informed consent. 

Figure 1. Timeline with an overview of time points for the different studies related to the HAPPY study. 
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COHORT 2. HAPPY-FOLLOW STUDY

A subsample of the HAPPY cohort participated in the HAPPY-follow study between 
December 2016 and June 2018, a study that prospectively studied 521 women 
and their child two and/or three years after childbirth (see Figure 1). Three diffe-
rent groups of women who participated in the HAPPY cohort were selected to be 
included in this subsample. The first group consisted of 222 women with high sco-
res of depressive symptoms during pregnancy and/or postpartum. The second 
group consisted of 97 women with suboptimal thyroid function or thyroid dys-
function during early pregnancy. The third group consisted of 193 healthy control 
women (no thyroid dysfunction, no perinatal distress). Participants were asked to 
complete online and/or written questionnaires. The HAPPY-follow study was ap-
proved by the Medical Ethics Committee of the Máxima Medical Centre (protocol 
number NL54558.015.15). Additional informed consent was obtained from the 
participants included in the HAPPY-follow study.

COHORT 3. HAPPY-MIND STUDY

Women who participated in the HAPPY-follow study and who experienced eleva-
ted levels of parental stress when raising their toddler, were invited to participate 
in the HAPPY-Mind study. The HAPPY-Mind is a randomized waitlist controlled trial 
evaluating an online mindful parenting training aimed to reduce levels of parental 
stress. Mothers were randomly assigned to a waitlist control group, or an interven-
tion group. As part of the HAPPY-follow study, mothers completed the Parenting 
Stress Questionnaire (PSQ) 78 when their child was three years of age. Women 
who scored above the cut-off for mild to severe parental stress on at least three of 
the subscales related to parenting -parent-child relationship problems, parenting 
problems (parenting competence) and parental role restriction- were eligible for 
inclusion in the HAPPY-mind study. Of the 504 women that completed the PSQ, 
209 (41%) met this inclusion criterion. Mothers completed questionnaires at three 
different time points during the study, assessing parent and child outcomes, see 
Figure 1. Partners of the participating mothers were additionally asked to comple-
te several questionnaires regarding child behavior at the same time points. The 
trial is registered in the Dutch Trial Register (NTR7401) and was approved of by the 
Ethics Committee of the University of Amsterdam. All mothers and participating 
partners signed written informed consent. 

COHORT 4. NATIONAL POSTPARTUM PSYCHOSIS PREVENTION (NP3) STUDY

The National Postpartum Psychosis Prevention (NP3) Study is a longitudinal pros-
pective cohort study of 103 women who have been diagnosed with a bipolar 
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spectrum disorder (BD). Women were followed from pregnancy until one year 
postpartum between 2013 and 2018. BD women were invited to participate by 
their psychiatrist during their antenatal appointment at one of the participating 
hospitals in the Netherlands. Inclusion criteria were a primary diagnosis of (BD) 
by a psychiatrist prior to their current pregnancy, age ≥ 18, and a sufficient under-
standing of the Dutch language. The study was approved by the Medical Ethics 
Committee at Erasmus Medical Centre (MEC-2013-319). All women provided writ-
ten informed consent. The NP3 study and the HAPPY study have a similar research 
design, with women completing the same questionnaires at corresponding times 
during pregnancy and postpartum. 

PART 3
Aims and outlines of this thesis
This thesis focuses on the course of different domains of maternal distress from 
pregnancy up until toddlerhood. In Figure 2, an overview is provided for the HAP-
PY study, its follow-up studies and the NP3-study, with regard to the different sam-
ple sizes and assessments used in Chapter 2 to Chapter 6, of this thesis. 

Distress during pregnancy is a risk factor for suboptimal child outcomes. Yet, 
tools that assess pregnancy-specific distress and/or worries lack critical evaluation 
of their psychometric properties. In Chapter 2, we report on the psychometric 
properties of the Tilburg Pregnancy Distress Scale (TPDS) with regard to reliability 
and validity. Next, risk and protective factors of depressive symptoms during preg-
nancy have been well-documented. However, these studies have mainly assessed 
perinatal depression using statistical methods that address the homogeneity of 
these symptoms. Yet, based on clinical knowledge, profiles of depressive symp-
toms vary between women, suggesting heterogeneity. Therefore, in Chapter 3, 
the course of depressive symptoms during pregnancy are assessed using growth 
mixture modelling in a population-based cohort of pregnant women, aimed at 
identifying homogenous sub-groups of women (trajectories) that show similar 
profiles of symptoms during this period time, within a heterogeneous population. 
Characteristics associated with these trajectories are further explored. 
Moreover, assessment on the long-term influences of perinatal maternal health on ma-
ternal health during parenthood is needed. Distress during pregnancy is a risk factor for 
parental stress during early parenthood. Although, research has mainly focused on 
the influence of perinatal risk factors, studies on protective factors during pregnancy 
remain understudied. Therefore, in Chapter 4, maternal prenatal mindfulness skills 
as a potential protective factor for parental stress during toddlerhood are assessed.
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Outcomes of perinatal maternal health are also explored in this thesis. Perinatal 
depression is a well-known risk factor for suboptimal mother-to-infant bonding in 
the early postpartum period. Thus far, to the best of our knowledge, mother-to-in-
fant bonding in mothers with a bipolar disorder during the perinatal period has 
not yet been studied. As offspring of parents with a bipolar disorder are at an 
increased risk for later psychopathology, it is important to gain a better understan-
ding of possible (early) environmental factors that may influence the child, such 
as mother-to-infant bonding. In Chapter 5, we report the findings of mother-to-in-
fant bonding in mothers with a bipolar disorder compared to a population based 
control group, 12 months after childbirth. Furthermore, mindful parenting training 
during the early parenthood has shown positive effects for parents who experien-
ce high levels of parental stress. There is a need for effective interventions that are 
low in cost and easily accessible, such as online interventions. In Chapter 6, we 
describe the results of a randomized (waitlist) controlled trial assessing the effecti-
veness of an online mindful parenting training for mothers with elevated levels of 

Figure 2. Overview of chapters in the dissertation per HAPPY cohort study and the NP3 study.
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1
parental stress who are raising a toddler. In Chapter 7, the main results and con-
clusions of the current thesis are described and discussed. Clinical implications of 
this thesis, as well as future research, are also discussed. 
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Abstract
We previously developed the Tilburg Pregnancy Distress Scale (TPDS). The aim 
of the current study was to further assess its test-retest reliability, internal con-
sistency, as well as construct and concurrent validity in 1739 pregnant women. 
TPDS scores during pregnancy were highly inter-correlated (r ≥ .70), with similar 
findings for its Negative Affect and Partner Involvement subscales. Pregnancy and 
delivery worries varied in different subgroups of women regarding their obste-
tric history. Nullipara reported more pregnancy and delivery related worries at all 
trimesters of pregnancy. Women with previous pregnancy-related complications 
reported more pregnancy related worries, and those with previous delivery-rela-
ted problems reported more delivery related worries than women without these 
problems in the past. The TPDS seems to be a valid and reliable instrument to 
assess pregnancy-specific distress. 

Proefschrift Myrthe.indd   32Proefschrift Myrthe.indd   32 01-09-20   15:5601-09-20   15:56



Psychometric aspects of the Tilburg Pregnancy Distress Scale I  33

2

Introduction
We previously developed the Tilburg Pregnancy Distress Scale (TPDS)1, a short 
screening scale to measure pregnancy specific distress, with an emphasis on the 
mothers own perspective. This sixteen-item scale has a two-factor structure, high-
lighting symptoms of negative affect (NA, 11-items) and perceived partner invol-
vement (PI, 5-items) during pregnancy. The 11-item negative affect scale consists 
of three subscales: worries about pregnancy (3 items), worries about delivery (5 
items) and worries about the postpartum period (3 items). Since its development, 
the TPDS has been translated into English, Portuguese, Turkish, Spanish and Ba-
hasa Indonesia e.g. 2.
Morrell and colleagues (2013)3 emphasized the fact that the TPDS was developed 
using focus-group interviews as a starting point, and a recent systematic review 
of self-report questionnaires of anxiety during pregnancy, evaluated the TPDS as 
excellent in terms of its internal consistency and structural validity4. However, it 
was also concluded that data on hypothesis testing and construct validity was in-
sufficient and data on reliability were not reported  4. To address these issues, we 
designed a study to evaluate test-retest reliability and internal consistency of the 
TPDS and its subscales. We used repeated measurements of the TPDS in a large 
sample of pregnant women at three trimesters. Validation analysis was additio-
nally carried out in the current study by investigating the pregnancy and delivery 
NA subscales in different subgroups of women. In particular, we analyzed possi-
ble differences in nulliparous and multiparous women with or without a history of 
pregnancy/delivery complications and/or spontaneous abortion. It is hypothesi-
zed that these subgroups of women will vary in levels of pregnancy and delivery 
worries during the course of their pregnancy.  

Materials and methods
The design of this large cohort study, the HAPPY (Holistic Approach to Pregnan-
cy and the first Postpartum Year) study, is published elsewhere5. In total, 2,275 
women completed online questionnaires at 12, 22, and 32 weeks of pregnancy. 
Data on important demographic (age) and obstetric characteristics (parity) were 
missing in 144 women. Of the remaining 2131 women, 188 women (8.8 %) failed 
to return fully completed TPDS questionnaires at all trimesters due to various rea-
sons. Because of this low number, we did not perform a multiple imputation pro-
cedure. Especially for test-retest reliability we considered a rigorous timeframe for 
the completion of the questionnaires by the remaining 1947 women: a 4-week ti-
meframe of the specified trimester during the time of assessment (12 +/- 4 weeks, 
22 +/- 4 weeks and 32 +/- 4 weeks). In total, 1755 women met these rigorous criteria. 
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Considering the PI subscale items, women without a partner (n = 12) were exclu-
ded from analysis. A final sample of 1739 women were suitable for analysis, and of 
whom the characteristic (demographics, lifestyle habits, obstetrics and psychiatric 
history) were not different from the original sample as published elsewhere in the 
current journal6, in which scores of the Edinburgh (Postnatal) Depression Scale 
(E(P)DS)7 were also repeatedly assessed at all trimesters. The study was approved 
by the Psychology Ethics Committee of Tilburg University (protocol number EC-
2012.25). Written informed consent was obtained from all individual participants 
included in the study. 
Information about obstetric characteristics were collected at 12 weeks of preg-
nancy. Pregnancy specific distress (maternal distress) was measured using the 16-
item TPDS1. The 4-point Likert scale results in total scores ranging from 0-48, with 
higher scores indicating greater levels of distress. The total subscale score of NA 
(11 items) ranges from 0-33 and PI (5 items) from 0-15, with higher scores represen-
ting greater levels of negative affect and poorer partner involvement, respectively.
Statistical analyses were performed using the Statistical Package for Social Scien-
ces (SPSS version 22.0, IBM, Chicago, Illinois, USA). At all trimesters, an Exploratory 
Factor Analysis (EFA) was executed on the 16 items of the TPDS using principal 
components analysis (PCA) with Oblimin rotation using a 2-factor solution as pre-
viously described1. Confirmative factor analysis (CFA) was used to test the stability 
of the factor structures. The comparative fit index (CFI), the Tucker-Lewis Index 
(TLI), the normed fit index (NFI), and the root mean square error of approximation 
(RMSEA) were used to evaluate model fit. A CFI of ≥ 0.80 in combination with a NFI 
of ≥ 0.80 and a RMSEA of < 0.06 are generally considered as indicators of adequa-
te fit of a model8. To determine internal consistency of the scale, the Chronbach’s 
alpha coefficient of the TPDS and its subscales was calculated at all trimesters. 
Test-retest reliability was measured by calculating the correlations between the to-
tal TPDS scores and the total subscale (NA and PI) scores of the same participants 
at three different trimesters (Pearson r, two-tailed).  There was a three-month time 
period between assessments, the suggested minimum time-gap for test-retest 
reliability assessment9. Construct validity was assessed using hypotheses testing 
by comparing mean scores of the NA subscales in various subgroups of women 
throughout gestation using t-test and one-way repeated measures analysis of va-
riance (ANOVA). Concurrent validity was assessed by calculating the correlations 
between the TPDS and E(P)DS scores at all trimesters (Pearson r, two-tailed).
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Results
FACTOR ANALYSES

EFA performed at 12, 22 and 32 weeks confirmed a similar 2-factor structure as 
in the original study: a 5-item PI dimension and a 11-item NA dimension with 3 
subscales: worries about pregnancy, worries about delivery and worries about the 
postpartum period1. CFA showed an adequate model fit at all trimesters with the 
original structure. The figures of the CFI, NFI, TLI and RMSEA were: 0.92, 0.93. 
0.94, and 0.06 at 12 weeks; 0.94, 0.95. 0.95, and 0.05 at 22 weeks; 0.95, 0.96. 0.96, 
and 0.04 at 32 weeks of pregnancy, respectively.

RELIABILITY ANALYSES

The Cronbach’s alpha of the total TPDS at 12, 22 and 32 weeks was 0.74, 0.76 and 
0.75, respectively; of the 11-item NA sub-scale these values were 0.77, 0.78 and 
0.77, respectively; of the 5-item subscale PI these figures were: 0.74, 0.79 and 0.81 
respectively.  Table 1 shows that the total TPDS scores during pregnancy are highly 
inter-correlated (r ≥ .70, appropriate test-retest reliability), with similar findings for 
its subscales.

VALIDITY ANALYSES/HYPOTHESIS TESTING

In total, 870 women were nulliparous and 869 multiparous. As shown in Fig. 1a, 
nullipara reported significantly higher mean scores on the pregnancy worry scale 
compared to multipara at 12 (M nullipara = 2.98, M multipara = 2.54; p <.001), 
22 (M nullipara = 2.42, M multipara = 2.12; p <.001) and 32 (M nullipara = 2.24, 
M multipara = 2.02; p = .003) weeks of pregnancy. Furthermore, results showed 
that pregnancy-related worry scores significantly decreased during the course of 
pregnancy in the study population as a whole: F (1.89, 3275.8) = 183.8, p < .001). 
Post hoc analysis showed that mean pregnancy-related worry scores decreased 
significantly from 12 to 22 weeks of pregnancy (M = 2.76 and M = 2.27, respec-
tively, p < .001), as well as from 22 to 32 weeks of pregnancy (M = 2.27 and M = 
2.13, respectively, p <.001). 
Fig. 1a also shows that nullipara had significantly higher delivery worry scores 
compared to multipara at 12 (M nullipara = 2.53, M multipara = 1.63; p <.001), 22 
(M nullipara = 2.51, M multipara = 1.72; p <.001) and 32 (M nullipara = 2.97, M 
multipara = 2.30; p <.001) weeks of pregnancy. Results also showed a significant 
increase in delivery worry scores over time in the study population as a whole: F 
(1.93, 3356.6) = 91.3, p < 0.001. Post hoc analysis showed that mean delivery-re-
lated worry scores did not increase from 12 to 22 weeks of pregnancy (M = 2.08 
and M = 2.11, respectively, p = 1.0), but did significantly increase from 22 to 32 
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weeks of pregnancy (M = 2.11 and M = 2.63, respectively, p <.001). In total, 460 
(26%) women reported a previous spontaneous abortion. These women reported 
signifi cantly more pregnancy-related worries at 12 weeks of gestation (M = 3.01, p
< .001) but not at the two other trimesters (data not shown). Of the 869 multipara, 
there were 261 (30%) women who reported problems in a previous pregnancy. 
Fig. 1b shows that they had signifi cantly higher pregnancy worry scores compared 
to women without these problems at 12 (M = 2.85 and M = 2.41, respectively, p < 
.001) and 32 (M = 1.94 and M = 2.20, respectively, p =.028) weeks of pregnancy. In 
all multipara the scores decreased towards the end of gestation: F (1.86, 1612.3) 
= 66.2, p < .001. Post hoc analysis showed that mean pregnancy-related worry 
scores decreased signifi cantly from 12 to 22 weeks of pregnancy (M = 2.54 and M 
= 2.12, respectively, p < .001), but not from 22 to 32 weeks of pregnancy (M = 2.12 
and M = 2.02, respectively, p = .051). 

Of the 869 multipara 349 (40%) reported problems during a previous delivery. Fig. 
1b shows that they had signifi cantly higher delivery worry scores compared to wo-
men without these problems during a previous delivery at 12 (M = 2.33 and M = 
1.16, respectively, p < .001), 22 (M = 2.33 and M = 1.30, respectively, p < .001) and 
32 (M = 3.05 and M = 1.80, respectively, p < .001) weeks of pregnancy. The scores 
in all multipara increased towards the end of pregnancy: F (1.92, 1668.6) = 72.5, p
<.001. Post hoc analysis showed that mean delivery-related worry scores did not 
increase from 12 to 22 weeks of pregnancy (M = 1.63 and M = 1.72, respectively, p
= .365), but did signifi cantly increase from 22 to 32 weeks of pregnancy (M = 1.72 
and M = 2.30, respectively, p <.001).
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Fig. 1. Mean negative affect scores in different groups of women during the course of pregnancy a 
change in mean scores on the pregnancy and delivery worry scale during the course of pregnancy 
for primiparous and multiparous women, b change in mean scores during the course of pregnan-
cy regarding pregnancy related worries for multipara with and without problems during a previous 
pregnancy, and regarding delivery related worries for multipara with and without problems during a 
previous delivery; NA; negative affect.

CONCURRENT VALIDITY

At 12, 22 and 32 weeks of pregnancy the E(P)DS correlated signifi cantly with the 
TPDS r = 0.50, r = 0.53 and r = 0.54, respectively (p < 0.001, two-tailed). 

Discussion
The current study showed satisfactory test-retest coeffi cients for the TPDS and its 
subscales at all trimesters of pregnancy, as well as adequate internal consistency. 
We found that: (i) pregnancy worry scores decreased towards end term (ii)  nulli-
parous women report higher pregnancy worry symptom scores than multiparous 
women; (iii) nullipara with a spontaneous abortion in history scored higher on the 
pregnancy worry scale, but this effect disappeared as pregnancy progressed; (iv) 
delivery worry scores increased towards the end of term in all women, with higher 
scores in nullipara than in multipara throughout pregnancy; (v) multipara with pro-
blems during a previous pregnancy had a higher pregnancy worry score in the 
fi rst and third trimester in comparison to multipara without these problems (vi) 
multipara with problems during a previous delivery had a higher delivery worry 
scores throughout pregnancy than multipara without these problems. 
It is likely that nullipara report more pregnancy-related worries than multipara 
because they have not experienced a normal evolving pregnancy. Other studies 
have also found that nullipara report more pregnancy related anxiety throug-
hout pregnancy compared to multipara10,11. Moreover, these scores are likely to 
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decrease as pregnancy progresses, especially after 20 weeks of gestation if the 
standardized ultrasound confirms a normal pregnancy. Women predominantly 
expect reassurance about their baby’s health after an ultrasound12, as well that 
women’s total worries and anxiety tend to decrease after a routine ultrasound13. 
Also, women who have previously experienced a spontaneous abortion will report 
more pregnancy-related worries during the first 16 weeks, reflecting the overall 
high-risk period for abortion. Overall, these findings suggest that these TPDS NA 
subscales indeed measure what they intend to measure: worries specific to preg-
nancy and delivery, respectively. Furthermore, the fact that the E(P)DS correlated 
significantly with the TPDS and its sub-scales but with limited R2 figures (25-29%) 
suggest that the TPDS assesses concepts which are different from depression, alt-
hough related.
A strength of the current study is the large sample size. Another strength is the 
longitudinal design, which allowed us to measure distress between different sub-
groups of women at three trimesters of pregnancy. A limitation is that the current 
study population includes more highly educated and Caucasian women than in 
the general Dutch population14. Generalizability to the general population may 
therefore be limited. This could be explained by the fact that the current study was 
based in the south-east of the Netherlands, a more highly educated population 
compared to the general Dutch population. This region was named ‘smartest area 
of the world’ in 2011 by the international think-tank Intelligent Community Forum 
(ICF) in New York. Pregnancy-specific distress instruments, such as the TPDS, the 
Cambridge Worry Scale15 and the Prenatal Distress Questionnaire16 were recently 
reviewed, concluding that further psychometric evaluation of existing pregnan-
cy-specific scales was needed4. 
In conclusion, the current study provides substantial evidence that the TPDS and 
its subscales contain good psychometric properties with regard to test-retest relia-
bility, internal consistency, construct validity and concurrent validity.  
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expectations, experiences and reactions, sense of coherence and grade of anxiety related 
to routine ultrasound examination with normal findings during pregnancy. Prenat Diagn. 
2009;29(10):952-959. doi:10.1002/pd.2324

14.  Statistics the Netherlands. Population; educational level; gender, age and migration 
background (Bevolking; onderwijsniveau; geslacht, leeftijd en migratieachtergrond). https://
statline.cbs.nl/Statweb/publication/?DM=SLNL&PA=82275NED&D1=0&D2=l&D3=2-
4&D4=0&D5=0-1,3,5-7,9-12,14,16-17&D6=l&HDR=T,G5,G2,G1&STB=G3,G4&VW=T . 
Published 2019. Accessed March 4, 2019.

15.  Green JM, Kafetsios K, Statham HE, Snowdon CM. Factor Structure, Validity and Reliability of 
the Cambridge Worry Scale in a Pregnant Population. J Health Psychol. 2003;8(6):753-764. 
doi:10.1177/13591053030086008

16.  Yali AM, Lobel M. Coping and distress in pregnancy: An investigation of medically high risk 
women. J Psychosom Obstet Gynaecol. 1999;20(1):39-52. doi:10.3109/01674829909075575

Proefschrift Myrthe.indd   40Proefschrift Myrthe.indd   40 01-09-20   15:5601-09-20   15:56



Psychometric aspects of the Tilburg Pregnancy Distress Scale I  41

2

Proefschrift Myrthe.indd   41Proefschrift Myrthe.indd   41 01-09-20   15:5601-09-20   15:56



Proefschrift Myrthe.indd   42Proefschrift Myrthe.indd   42 01-09-20   15:5601-09-20   15:56



CHAPTER 3

Different trajectories of 

depressive symptoms during 

pregnancy

Myrthe G.B.M. Boekhorst

Annemerle Beerthuizen

Joyce J. Endendijk

Kiki E.M. van Broekhoven

Anneloes van Baar

Veerle Bergink

Victor J.M. Pop

Journal of Affective Disorders 2019; 248:139-146

Proefschrift Myrthe.indd   43Proefschrift Myrthe.indd   43 01-09-20   15:5601-09-20   15:56



44  I  Chapter 3

3

Abstract
BACKGROUND

Up to 10-15% of women experience high levels of depressive symptoms during 
pregnancy. Since these levels of symptoms can vary greatly over time, the current 
study investigated the existence of possible longitudinal trajectories of depressive 
symptoms during pregnancy, and aimed to identify factors associated with these 
trajectories.

METHODS

Depressive symptoms were assessed prospectively at each trimester in 1832 wo-
men, using the Edinburgh (Postnatal) Depression Scale (E(P)DS). Growth mixture 
modelling was used to identify trajectories of depressive symptoms during preg-
nancy.

RESULTS

Three trajectories of depressive symptoms (E(P)DS scores) were identified: low 
stable (class 1, reference group, 83%), decreasing (class 2, 7%), and increasing 
(class 3, 10%). Classes 2 and 3 had significantly higher mean E(P)DS scores (7-
13 throughout pregnancy) compared to the reference group (stable; E(P)DS < 4). 
Factors associated with trajectories 2 and 3 included previous depressive episo-
des, life events during pregnancy, and unplanned pregnancy. Notably, the only 
factor distinguishing classes 2 and 3 was the perception of partner involvement 
experienced by women during their pregnancies. Class 2 (with decreasing E(P)DS 
scores) reported high partner involvement, while class 3 (with increasing E(P)DS 
scores) reported poor partner involvement throughout pregnancy.

LIMITATIONS

Depressive symptoms were assessed by self-report rather than a diagnostic inter-
view. The participants were more often both highly educated and of Caucasian 
ethnicity compared to the general Dutch population.

CONCLUSIONS

Poor partner involvement was associated with increasing depressive symptoms 
during pregnancy. Health professionals should focus on partner involvement du-
ring pregnancy in order to identify women who are potentially vulnerable for pe-
rinatal depression.
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Introduction
Perinatal depression is a widespread problem affecting many women1–3. There is 
sufficient evidence regarding the negative impact of perinatal depression on fetal 
and infant development, such as the increased risk of an adverse antenatal outco-
me (e.g., premature birth and low birth weight), as well as a negative impact on the 
child’s emotional, behavioral, and developmental future4–8. Risk factors commonly 
associated with depressive symptoms during pregnancy and the postpartum peri-
od are, for example, unemployment, low educational level, unplanned pregnancy, 
history of depression, low levels of partner and social support, smoking, and ne-
gative life events9–13.
From clinical practice, it is known that depression is a heterogeneous syndro-
me14,15 of multifactorial origin, suggesting high variability in the symptom profiles 
of women, both between as well as within individuals over time. In the current 
literature, most studies of perinatal depression measure this concept in a homo-
genous manner, thereby ignoring the natural variability of depressive symptoms 
over time16,17. Growth mixture modelling is a statistical approach that can take into 
account individual differences in depressive symptom trajectories over time. This 
approach can be used to classify women into groups according to latent classes, 
based on similarities in the course of symptom profiles rather than differences18,19. 
Trajectory analyses could therefore be helpful in finding important factors asso-
ciated with different groups of women, which could identify those who are most 
vulnerable for elevated symptoms of depression throughout the course of preg-
nancy, and who may also be at risk for elevated symptoms of depression in the 
postpartum period.
For this reason, various growth mixture models of different trajectories or classes 
of perinatal depressive symptoms have been described16,17. However, innovative, 
previous studies using similar analytical techniques mainly examined depressive 
symptoms during the postpartum period, with typically only one or two measure-
ments during pregnancy e.g. 20–22. Moreover, factors that may identify an unfavorable 
course of symptoms during pregnancy have not been described16.
For this reason, the current study followed a large sample of pregnant women 
prospectively, in whom depressive symptoms were assessed at each trimester du-
ring pregnancy. The primary outcome was to identify possible trajectories of de-
pressive symptoms using growth mixture modelling, while the secondary outcome 
was to determine factors associated with the various depressive symptom trajectories.
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Methods
PARTICIPANTS AND PROCEDURE

The current study is part of the Holistic Approach to Pregnancy and the first Post-
partum Year (HAPPY) study23, a large prospective cohort study. Women who visi-
ted one of 17 participating community midwifery practices in the south-east of the 
Netherlands, for their first antenatal appointment, were invited to participate. The 
midwifery practices approached 3160 Dutch-speaking Caucasian women who 
were eligible to participate during the period from January 2013 to September 
2014. The following exclusion criteria were used: multiple pregnancy, a severe 
psychiatric disorder (e.g., schizophrenia, borderline, bipolar disorder), and/or a 
documented history of chronic disease (e.g., diabetes, thyroid dysfunction). Par-
ticipants were asked to complete written or online questionnaires at three spe-
cific times during their pregnancies: at 12, 22 and 32 weeks. In total, 2269 (72%) 
agreed to participate. During pregnancy, 159 of these women did not return the 
questionnaire at the 12-week deadline. Of the remaining 2110 women, the win-
dow for completing the questionnaire to assess depressive symptoms was set at + 
/ - four weeks of 12, 22 and 32 weeks’ pregnant. However, these strict criteria were 
not met by 278 women, resulting in 1832 women being eligible for data analysis, 
the characteristics of whom are shown in Table 1. As can be seen from Table 1, up 
to 64% of the women were highly educated (a Bachelor or Master’s degree).  No 
data for comparison with the women included in the analysis were available in 159 
of the 437 excluded women. The remaining 278 women excluded were less well 
educated (χ 2 (2) = 7.7, p = .021, low effect size: clinically not relevant) and more 
often reported an unplanned pregnancy (χ 2 (1) = 16.7, p <.001, low effect size). 
No differences were found in the other demographic characteristics, as shown 
in Table 1. Moreover, no difference was seen between the Edinburgh (Postnatal) 
Depression Scale E(P)DS scores of the two groups at baseline (t (2108) = -.870, p 
= .384).
The study was approved by the Psychology Ethics Committee at Tilburg University 
(protocol number EC-2012.25) and reviewed by the Medical Ethics Committee 
at the Máxima Medical Centre, Veldhoven, the Netherlands. All women provided 
written informed consent.

Proefschrift Myrthe.indd   46Proefschrift Myrthe.indd   46 01-09-20   15:5601-09-20   15:56



Different trajectories of depressive symptoms during pregnancy  I  47

3

Table 1. Characteristics of 1832 participating women

N % Mean (SD) Range

Demographics 

Age 30.4 (3.6) 19-43

Educational level1

Low 91 5

Medium 564 30.8

High 1177 64.2

Paid job 1695 92.5

Partner 1808 98.7

Lifestyle habits

BMI pre-pregnancy 23.9 (4.0) 16-42

Alcohol use during pregnancy  72 3.9

Smoking during pregnancy 112 6.1

Obstetrics

Primiparous 915 49.9

Previous miscarriage/abortion 489 26.7

Unplanned pregnancy 105 5.7

Psychiatric history

Previous episode of depression 294 16

Occurrence of a major life event

Not pregnancy related 425 23.2

Pregnancy related 82 4.5
Note: BMI: Body Mass Index; SD: standard deviation 
1 High: Bachelor or Master’s degree, medium: secondary education or vocational education,  
low: primary education or secondary pre-vocational education.
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MEASURES

DEPRESSIVE SYMPTOMS 

Depressive symptoms over the preceding seven days were assessed at 12, 22, 
and 32 weeks of pregnancy using the Dutch version of the ten-item Edinburgh 
(Postnatal) Depression Scale (E(P)DS). The E(P)DS was originally developed by Cox 
et al.24 for assessing depressive symptoms during the postpartum period. Subse-
quently, it was validated by Cox et al.25 for use in non-postnatal women, and those 
authors proposed referring to the scale as the ‘EDS’ when using it in non-postnatal 
women. We have used the abbreviation E(P)DS throughout this paper. The E(P)
DS has been validated for use in pregnancy26,27. Based on their review, O’Con-
nor et al.28 concluded that the E(P)DS is a frequently used and widely applicable 
instrument. It has also been validated in a Dutch population for use during the 
postpartum period29 and during pregnancy30. Each item consists of a four-point 
scale ranging from 0 to 3. The total score ranged from 0 to 30, with higher scores 
indicating higher levels of depressive symptoms. The E(P)DS has been shown to 
be a reliable instrument for detecting women with syndromal depression at the 
various trimesters of pregnancy, using a cut-off of 11 during the first trimester and 
of 10 during the second and third trimesters30. In the current study, Cronbach’s 
alphas of the E(P)DS at 12, 22 and 32 weeks of pregnancy were 0.82, 0.84 and 
0.83, respectively. The E(P)DS consists of three subscales: anhedonia (items 1 and 
2), anxiety (items 3, 4 and 5), and depression (items 7, 8, 9 and 10)29,31.

SAMPLE CHARACTERISTICS

Demographics

The demographic characteristics of the participating women were examined at 
12 weeks of pregnancy; in particular: age (in years), educational level (high: a Ba-
chelor or Master’s degree, medium: secondary education or vocational education, 
low: primary education or secondary pre-vocational education), and employment 
(yes or no).
Lifestyle habits

At 12, 22 and 32 weeks of pregnancy, the women were repeatedly questioned 
about the quantity of alcohol intake during pregnancy. If, during any trimester, wo-
men indicated that they consumed alcohol during pregnancy, this was classified 
as alcohol use during pregnancy (yes or no). In addition, women who indicated 
having smoked cigarettes during any trimester of pregnancy (yes or no) were clas-
sified as smoking during pregnancy. The Body Mass Index (BMI) before pregnancy 
was also calculated.
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Obstetrics

We also assessed obstetric factors, such as parity (primiparous or multiparous), a 
history of miscarriage or abortion, and an unplanned pregnancy.
Psychiatric history

At 12 weeks of pregnancy, women were asked whether they had ever been diag-
nosed with a depressive episode during their lifetime (yes or no).
Major life events

Women were asked whether they had experienced an event during pregnancy 
that affected them deeply. This question was asked at 12, 22 and 32 weeks of 
pregnancy, and the answers were recoded and categorized into two variables for 
each assessment: (1) negative life events related to pregnancy (e.g., vaginal blood 
loss, abnormal ultrasound results, poor fetal movements); and (2) negative life 
events unrelated to pregnancy (e.g., loss of a close friend or relative, problems at 
work). If the women reported such an event at least once during pregnancy, this 
was identified as a major life event.
Partner involvement in pregnancy

Partner involvement was assessed at 12, 22 and 32 weeks of pregnancy. The 16-
item Tilburg Pregnancy Distress Scale (TPDS)32 was developed by us previously. 
The TPDS mainly consists of two sub-scales: Partner Involvement (five items) and 
Negative Affect (11 items), and was developed after focus-group interviews. Du-
ring these interviews, pregnancy-specific aspects emerged that were highly rele-
vant to pregnant women, such as ‘my partner and I experience the pregnancy to-
gether’ and ‘the pregnancy has brought my partner and me closer together’32. This 
resulted in the five-item partner involvement sub-scale, and refers to a woman’s 
perception of her partner’s involvement during her pregnancy. Women could res-
pond to each item on a four-point scale (0-3), creating total scores for partner 
involvement ranging from 0 to 15, with higher scores indicating poorer partner 
involvement. The partner involvement sub-scale had a Cronbach’s alpha of 0.80 in 
the validation study32. In the current study, this was 0.75 at 12 weeks of pregnancy 
and 0.80 at both 22 and 32 weeks. In a review, the TPDS was evaluated as excellent 
in terms of internal consistency and structural validity33, while Morrell et al.34 high-
lighted the origin of the TPDS from pregnant women, new mothers and clinicians, 
rather than from existing generic measures. We defined a high score by a com-
monly used cut-off of self-rating scales: > 1 SD above the mean (assuming a nor-
mal distribution of the scores), which was categorized as ‘poor partner involvement’.
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STATISTICAL ANALYSES

TRAJECTORIES OF DEPRESSIVE SYMPTOMS DURING PREGNANCY

Mplus version 7.435 was used to complete trajectory analyses. In order to define 
trajectories or classes of depressive symptoms during pregnancy, we fitted growth 
mixture models36 with free but equal growth factor variances for the intercept, and 
the slope variances fixed to zero. The E(P)DS scores at 12, 22, and 32 weeks of 
pregnancy were used, and the spacing between measurement points was con-
form with the actual number of weeks between time points37. Since three time 
points were included, only linear growth factors could be estimated. Missing data 
on the E(P)DS were handled in full information maximum-likelihood estimates35. 
Since the E(P)DS scores were positively skewed, with a large number of scores 
being equal to zero, we used the MLR option (i.e., maximum likelihood estimati-
on with robust standard errors) in order to take non-normality into account. The 
starting point was a one-class model, after which we fitted models with increasing 
numbers of classes. In the current study, each class represented a specific trajec-
tory of depressive symptoms during pregnancy. We considered the following fit 
indices for identifying the optimal number of classes: Bayesian Information Crite-
rion, Lo-Mendell-Rubin Likelihood Ratio Test, and Bootstrapped Likelihood Ratio 
Test18,38. Better fitting models have lower Bayesian Information Criterion values39, 
and significant Lo-Mendell-Rubin Likelihood Ratio Test and Bootstrapped Likeli-
hood Ratio Test values indicate that a model with an additional class improves 
model fit. Apart from these fit indices, we also considered entropy, with entropy 
values closer to 1 indicating clearer delineation of classes39. We also considered 
parsimony and interpretability of the models. Once the trajectory classes of de-
pressive symptoms had been determined, women were assigned to their most 
likely class. The trajectory with the highest number of women was classified as the 
reference class.

EXAMINING SAMPLE CHARACTERISTICS IN RELATION TO TRAJECTORIES 

OF DEPRESSIVE SYMPTOMS

The trajectory variable (containing the class membership of each participant) was 
subsequently entered into SPSS (version 24, IBM, Chicago, IL, USA) for further sta-
tistical analyses. Demographics, partner involvement, major life events, obstetrics, 
psychiatric history, and lifestyle habits were compared for each trajectory of de-
pressive symptoms with descriptive statistics, using the χ2-test for categorical va-
riables and the t-test or Analysis of Variance (ANOVA) for continuous variables. We 
examined the relationship and change in partner involvement to the established 
depressive symptom trajectories over the course of pregnancy (at 12, 22 and 32 
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weeks of pregnancy) using the Generalized Linear Model (GLM) repeated measu-
res ANOVA. We adjusted for several possible predefined confounders (history of 
depressive symptoms, parity, unplanned pregnancy, major life events, education, 
and age). Moreover, the number of women with E(P)DS scores above the cut-off in 
each trajectory were calculated for each trimester. Since large sample sizes easily 
result in statistically significant differences between groups, effect sizes of the dif-
ferences were calculated. For the χ2-test, the phi coefficient was calculated (0.10 
small, 0.30 medium, 0.50 large), for t-tests, the Cohen’s d (0.2 small, 0.5 medium, 
0.8 large), and for ANOVA, the η2 coefficient (0.01 small, 0.06 medium, 0.138 lar-
ge), were calculated40.

Results
DIFFERENT TRAJECTORIES OF DEPRESSIVE SYMPTOMS

In the total sample, 446 (24.3%) women showed at least one E(P)DS score abo-
ve the trimester-specific cut-off (Table 2). According to the fit indices statistics 
(Bayesian Information Criterion, Lo-Mendell-Rubin Likelihood Ratio Test, and 
Bootstrapped Likelihood Ratio Test), the two-class growth mixture model was a 
significantly better fit than the one-class model and, in turn, the three-class model 
outperformed the two-class one. In the four-class model, the Bayesian Information 
Criterion and Lo-Mendell-Rubin Likelihood Ratio Test statistics remained signifi-
cant. Although the Bayesian Information Criterion decreased from the three- to 
the four-class model, entropy also decreased slightly from the three-class model 
to the four-class. For this reason, and for the sake of model parsimony and inter-
pretability, the three-class model was chosen to best represent the trajectories of 
depressive symptoms in our sample (see Supplementary Table). This three-class 
model had readily interpretable and clinically relevant trajectories, and adequa-
te class sizes and entropy. Fig. 1 illustrates these three trajectories of depressive 
symptoms during pregnancy.  
The first class (trajectory) represents the reference group of 1517 women (83%) 
who showed a stable and low intensity pattern of depressive symptoms with mean 
E(P)DS scores of less than 4 during pregnancy. The second class (n = 128, 7%) sho-
wed a pattern reflecting a high level of depressive symptoms in early pregnancy, 
which decreased over time: in short, the ‘decreasing’ pattern. At the first trimester, 
the mean E(P)DS score was 13.6, which decreased significantly to 6.8 at the last 
trimester (GLM- ANOVA: F (2) = 111, p < 0.001, η2 = 0.49, large effect size). In the 
third class 187 (10%) women had a moderately high mean E(P)DS at first trimester 
(8.7) that increased significantly towards the end of pregnancy (13.2), (GLM- ANO-
VA: F (2) = 77, p < 0.001, η2 = 0.30, large effect size): in short the ‘increasing‘ pattern.

Proefschrift Myrthe.indd   51Proefschrift Myrthe.indd   51 01-09-20   15:5601-09-20   15:56



52  I  Chapter 3

3

 
Cl

as
s 1

: L
ow

 st
ab

le
, re

fe
re

nc
e 

gr
ou

p 
(N

 =
 1

51
7,

 8
3%

)
Cl

as
s 2

: D
ec

re
as

in
g 

(N
 =

 1
28

, 7
%

)
Cl

as
s 3

: I
nc

re
as

in
g 

(N
 =

 1
87

, 1
0%

)

N
 (%

)
M

ea
n 

(S
D

)
N

 (%
)

M
ea

n 
(S

D
)

N
 (%

)
M

ea
n 

(S
D

)
p1

D
em

og
ra

ph
ic

s

Ag
e 

in
 y

ea
rs

30
.5

 (3
.6

)
29

.9
 (3

.8
)

30
.0

 (4
.1

)
.0

64

Ed
uc

at
io

na
l l

ev
el

.0
85

Lo
w

67
 (4

.4
)

8 
(6

.3
)

16
 (8

.6
)

M
ed

iu
m

46
2 

(3
0.

5)
39

 (3
0.

5)
63

 (3
3.

7)

Hi
gh

98
8 

(6
5.

1)
81

 (6
3.

3)
10

8 
(5

7.
8)

Pa
id

 jo
b

14
17

 (9
3.

4)
11

3 
(8

8.
3)

16
5 

(8
8.

2)
.0

07

Li
fe

st
yl

e 
H

ab
its

BM
I p

re
-p

re
gn

an
cy

23
.8

 (3
.9

)
23

.7
 (4

.1
)

24
.4

 (4
.6

)
.1

40

Al
co

ho
l u

se
 d

ur
in

g 
pr

eg
na

nc
y 

 
56

 (3
.7

)
6 

(4
.7

)
10

 (5
.3

)
.4

92

Sm
ok

in
g 

du
rin

g 
pr

eg
na

nc
y

84
 (5

.5
)

9 
(7

)
19

 (1
0.

2)
.0

41

O
bs

te
tri

cs

M
ul

tip
ar

ou
s

74
6 

(4
9.

2)
66

 (5
1.

6)
10

5 
(5

6.
1)

.1
86

Pr
ev

io
us

 m
isc

ar
ria

ge
/a

bo
rti

on
39

8 
(2

6.
2)

37
 (2

8.
9)

54
 (2

8.
9)

.6
26

U
np

la
nn

ed
 p

re
gn

an
cy

74
 (4

.9
)

13
 (1

0.
2)

18
 (9

.6
)

.0
03

Ps
yc

hi
at

ric
 h

is
to

ry

Pr
ev

io
us

 e
pi

so
de

 o
f d

ep
re

ss
io

n
21

1 
(1

3.
9)

38
 (2

9.
7)

49
 (2

6.
2)

<.
00

1

O
cc

ur
re

nc
e 

of
 a

 m
aj

or
 li

fe
 e

ve
nt

N
ot

 p
re

gn
an

cy
 re

la
te

d
32

6 
(2

1.
5)

45
 (3

5.
2)

54
 (2

8.
9)

<.
00

1

Pr
eg

na
nc

y 
re

la
te

d
63

 (4
.2

)
10

 (7
.8

)
9 

(4
.8

)
.1

53

Pa
rtn

er
 in

vo
lv

em
en

t s
co

re
2

Ta
bl

e 
2.

 C
ha

ra
ct

er
ist

ic
s o

f 1
83

2 
pr

eg
na

nt
 w

om
en

 a
cc

or
di

ng
 to

 d
iff

er
en

t t
ra

je
ct

or
ie

s o
f E

(P
)D

S 
sy

m
pt

om
s

Proefschrift Myrthe.indd   52Proefschrift Myrthe.indd   52 01-09-20   15:5601-09-20   15:56



Different trajectories of depressive symptoms during pregnancy  I  53

3

12
 w

ee
ks

4.
0 

(2
.6

)
6.

0 
(3

.0
)

5.
3 

(2
.8

)
<.

00
1

22
 w

ee
ks

4.
1 

(2
.7

)
5.

4 
(3

.0
)

6.
1 

(3
.2

)
<.

00
1

32
 w

ee
ks

4.
2 

(2
.7

)
5.

2 
(3

.0
)

6.
3 

(3
.1

)
<.

00
1

Sc
or

e 
> 

1 
SD

 >
 m

ea
n

29
4 

(1
9.

4)
54

 (4
2.

2)
92

 (4
9.

2)
<.

00
1

E(
P)

D
S 

sc
or

e

12
 w

ee
ks

3.
1 

(2
.7

)
13

.6
 (3

.1
)

8.
7 

(4
.0

)
<.

00
1

22
 w

ee
ks

3.
9 

(3
.1

)
9.

9 
(4

.7
)

11
.6

 (4
.1

)
<.

00
1

32
 w

ee
ks

3.
8 

(3
.0

)
6.

8 
(3

.1
)

13
.2

 (3
.2

)
<.

00
1

E(
P)

D
S 

sc
or

e 
> 

cu
t-o

ff 
at

 le
as

t 
on

ce
 d

ur
in

g 
pr

eg
na

nc
y

13
1 

(8
.6

)
12

8 
(1

00
)

18
7 

(1
00

)
<.

00
1

12
 w

ee
ks

 (>
10

)
30

 (2
.0

)
12

2 
(9

5.
3)

79
 (4

2.
2)

<.
00

1

22
 w

ee
ks

 (>
9)

41
 (2

.7
)

51
 (3

9.
8)

11
3 

(6
0.

4)
<.

00
1

32
 w

ee
ks

 (>
9)

63
 (4

.2
)

23
 (1

8.
0)

15
8 

(8
4.

5)
<.

00
1

At
 a

ll 
tri

m
es

te
rs

0
13

 (1
0.

2)
47

 (2
5.

1)
<.

00
1

E(
P)

D
S 

an
xi

et
y 

su
bs

ca
le

 sc
or

e

12
 w

ee
ks

1.
5 

(1
.6

)
4.

8 
(1

.7
)

3.
8 

(2
.1

)
<.

00
1

22
 w

ee
ks

2.
0 

(1
.7

)
4.

1 
(2

.0
)

4.
7 

(1
.7

)
<.

00
1

32
 w

ee
ks

1.
8 

(1
.6

)
3.

1 
(1

.8
)

5.
0 

(1
.6

)
<.

00
1

E(
P)

D
S 

de
pr

es
sio

n 
su

bs
ca

le
 sc

or
e

12
 w

ee
ks

0.
6 

(1
.0

)
4.

5 
(2

.0
)

2.
3 

(1
.9

)
<.

00
1

22
 w

ee
ks

0.
8 

(1
.2

)
2.

8 
(2

.1
)

3.
5 

(2
.1

)
<.

00
1

32
 w

ee
ks

0.
8 

(1
.2

)
1.

5 
(1

.6
)

4.
2 

(2
.0

)
<.

00
1

N
ot

e:
 B

M
I, 

Bo
dy

 M
as

s I
nd

ex
; S

D
, S

ta
nd

ar
d 

D
ev

ia
tio

n;
 E

(P
)D

S,
 E

di
nb

ur
gh

 (P
os

tn
at

al
) D

ep
re

ss
io

n 
Sc

al
e

1 
O

ne
-w

ay
 A

N
O

VA
 fo

r c
on

tin
uo

us
 v

ar
ia

bl
es

 a
nd

 χ
2 

te
st

 fo
r c

at
eg

or
ic

al
 v

ar
ia

bl
es

2 
H

ig
h 

sc
or

es
 re

fle
ct

 p
oo

r p
ar

tn
er

 in
vo

lv
em

en
t

Proefschrift Myrthe.indd   53Proefschrift Myrthe.indd   53 01-09-20   15:5601-09-20   15:56



54  I  Chapter 3

3

SAMPLE CHARACTERISTICS IN RELATION TO TRAJECTORIES 

OF DEPRESSIVE SYMPTOMS

The characteristics of the women in each trajectory are presented in Table 2. The 
fi rst class is referred to as the reference group.
When we compared the women in class 3 (increasing E(P)DS scores) to those in 
class 1 (low stable, reference group), they were less well educated (χ 2 (2) = 7.8, 
p = 0.02), had lower rates of employment (χ 2 (1) = 6.7, p =0.010), and smoked 
more frequently (χ 2 (1) = 6.3, p = 0.012). However, the class 2 women (decreasing 
E(P)DS scores) did not differ from the reference group regarding these parame-
ters. Women in classes 2 and 3 reported an unplanned pregnancy more often 
than those in the reference group (χ 2 (2) = 11.9, p = 0.003). Women in classes 
2 and 3 reported a previous episode of depression signifi cantly more often than 
the reference group (χ 2 (2) = 36.7, p < 0.001), as well as the occurrence of major 
life events during pregnancy that were unrelated to pregnancy (χ 2 (2) = 16.1, p < 
0.001), but not of pregnancy-related life events.
We examined symptoms of anxiety in greater detail by analyzing the scores of 
the anxiety and depression sub-scales of the E(P)DS separately between the three 
trajectory classes. Results from a one-way ANOVA showed that the three classes 
presented with signifi cantly different scores for both symptoms of anxiety and de-
pression at 12, 22 and 32 weeks of pregnancy (Table 2).

Fig. 1. Different trajectories of depressive symptoms during pregnancy in a sample of 1832 women.
E(P)DS, Edinburgh (Postnatal) Depression Scale. 
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Furthermore, when comparing the increasing class with the decreasing class 
(t-test), it was found that, at 12 weeks of pregnancy, the decreasing class reported 
signifi cantly higher levels of anxiety (t (301.8) = 4.65, p < .001, medium effect size) 
and depression (t (313) = 10.09, p < .001, large effect size). Yet, at 22 and 32 weeks 
of pregnancy, it was found that the increasing class reported signifi cantly higher 
levels of both anxiety and depression (anxiety: 22 weeks: t (227) = -2.68, p = .008, 
small to medium effect size; 32 weeks: t (291) = -9.16, p < .001, medium effect size. 
Depression: 22 weeks:  t (300) = -2.81, p = .005, small to medium effect size; 32 
weeks: t (286.4) = -12.67, p < .001, large effect size).   
In the current study, 31 (1.7%) women reported that they visited their general prac-
titioner or psychiatrist during their pregnancy due to mental health problems (in-
cluding depression). Of these women, 22 (71%) were from classes 2 or 3, and 25 
had an elevated E(P)DS score at least once during pregnancy. In total, 76 women 
had, at least once, a ‘positive’ score for item 10 of the E(P)DS (refl ecting suicidal 
thoughts). Of these women, 54 were from classes 2 and 3 (17% of 315 women), 
and 22 from class 1 (1.5%).

Partner involvement was also examined. The total sample showed normally dis-
tributed partner involvement scores at all trimesters (skewness and kurtosis be-
tween -1 and 1). Partner involvement scores at 12 weeks correlated signifi cant-
ly with those at 22 and 32 weeks, r = 0.68 and r = 0.64, respectively, as did the 
scores at 22 weeks with those at 32 weeks, r = 0.74 (all p < 0.001, large effect 
sizes). A multivariate GLM repeated measure ANOVA (with a Mauchly W of 0.98, 
p < 0.001 indicating a violation of sphericity) showed a signifi cant independent 

Fig. 2. Partner involvement scores in relation to different trajectories of depressive symptoms during 
pregnancy in a sample of 1832 women. Higher scores indicate poorer partner involvement. E(P)DS, 
Edinburgh (Postnatal) Depression Scale. 
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interaction effect between E(P)DS trajectories and partner involvement change 
over time (Greenhouse-Geisser correction for sphericity:  F (3.9, 3189.0) = 12.1,  
p < 0.001, partial η2 = .014). This interaction indicated that change in partner in-
volvement over time differed between the women in the three E(P)DS classes. 
These differences are shown in Fig. 2: the level of partner involvement increases in 
the class with decreasing E(P)DS scores, but decreases in the class with increasing 
E(P)DS scores. Moreover, multiparous women showed a significant and indepen-
dent increase in partner involvement scores over time (reflecting poorer partner 
involvement; Greenhouse-Geisser correction for sphericity: F (1.9, 3189.0) = 29.9,  
p < 0.001, partial η2 = .017).

Other determinants such as unplanned pregnancy, previous episode of depres-
sion, occurrence of a major or pregnancy-related life event, education and age, 
were not significantly associated with changes in partner involvement scores over 
time (Table 3). Furthermore, contrasts related to the interaction of time and E(P)
DS trajectory were examined with multivariate GLM repeated measures ANOVA, 
which showed that, between 12 and 22 weeks of pregnancy, a significant differen-
ce in partner involvement between the various E(P)DS trajectories was apparent  

Table 3. Multivariate GLM repeated measures ANOVA for trajectories of pregnancy depressive symp-
toms with partner involvement scores over time

SS df MS F p value

Time 3.73 1.97 1.90 .78 .46

Time * E(P)DS trajectory 114.92 3.93 29.24 12.10 < .001

Time * previous depressive episo-
de(s)

3.78 1.97 1.92 .79 .45

Time * multiparity 142.77 1.97 72.65 26.96 < .001

Time * unplanned pregnancy 8.07 1.97 4.11 1.69 .19

Time * MLE, not pregnancy related .94 1.97 0.47 .20 .82

Time * MLE, pregnancy related 3.65 1.97 1.86 .77 .46

Time * education 11.59 3.93 2.95 1.22 .30

Time * age 6.97 1.97 3.55 1.46 .23

Error (Time) 8057.75 3323.18 2.43

Note: GLM, General Linear Model; ANOVA, Analysis of Variance; SS, sum of squares; df, degrees of 
freedom; MS, mean squares; E(P)DS, Edinburgh (Postnatal) Depression Scale, MLE, Major Life Event.
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(F (2, 1699) = 14.44, p < .001, partial η2 = .017). This significant difference was also 
observed between 12 and 32 weeks of pregnancy (F (2, 1699) = 20.01, p < .001, 
partial η2 = .023), but was not seen in the various trajectories between 22 and 
32 weeks of pregnancy. In addition, at 12 weeks of pregnancy, the mean partner 
involvement scores for class 2 were slightly higher compared to those for class 
3 (t-test, t (313) = 2.0, p = 0.046, small effect size) while, at 32 weeks, the partner 
involvement scores were significantly higher for class 3 than for  class 2 (t-test,  
t (295) = -3.3, p = 0.001, medium effect size).

Discussion
MAIN FINDINGS

We identified three different trajectories of depressive symptoms during preg-
nancy using growth mixture modelling: low stable (class 1, reference group, 83% 
of the total sample), decreasing (class 2, referring to 7% of the women) and in-
creasing (class 3, 10% of the women). Well-known factors associated in general 
with heightened depressive symptoms during pregnancy were confirmed, and in 
particular poor partner involvement during pregnancy was found to distinguish 
between trajectories of elevated depressive symptoms. 

E(P)DS SCORES OF WOMEN IN DIFFERENT TRAJECTORIES

A stable level of minimal-to-no depressive symptoms during pregnancy was ob-
served in 83% of the women (reference group). In particular, we identified two 
classes of women with elevated E(P)DS symptoms throughout  pregnancy (classes 
2 and 3). Even though the levels of depressive symptoms in class 2 women decre-
ased towards the end of pregnancy, they remained significantly higher than those 
of the reference group throughout pregnancy, with a mean E(P)DS score of 6.8 
(3.1) in the third trimester. Women with an increasing depressive symptomatology 
profile (class 3) had a mean E(P)DS score of 13.2 (3.2) during the last trimester. 
These findings are in accordance with previous research on trajectories of depres-
sive symptoms during the perinatal period, which also show that most women 
report few-to-no depressive symptoms16,17. Marcus et al.41 also identified three tra-
jectories during pregnancy: a low stable class, a class with increasing symptoms of 
depression, and a class of women with intermediate stable symptoms. However, 
they did not include the characteristics of the women allocated to their trajecto-
ries, making it difficult to compare their results in detail to those of the current stu-
dy. Moreover, their study only included 103 participants, a different tool was used 
to measure depressive symptoms during pregnancy (Beck Depression Inventory), 
and the study did not assess women during all three trimesters41.
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HIGH DEPRESSION AND/OR ANXIETY SCORES

Further sub-analyses using E(P)DS sub-scales showed that class 3 women scored 
significantly higher on both the E(P)DS anxiety and depression sub-scales during 
the second and third trimesters of pregnancy compared to the remaining women. 
As such, the increase in E(P)DS scores towards the end of pregnancy in this class 
could be explained by an increase in both anxiety and depressive symptoms com-
bined, rather than by an increase in depression or anxiety symptoms separately. 
A recent systematic review and meta-analysis found a subset of 20-25% pregnant 
women who also reported high anxiety scores towards the end of pregnancy42. 
This is substantially higher than the 10% of class 3 women in the current study. 
However, all studies included in the meta-analysis used a cross-sectional design 
rather than the prospective design of the current study using latent class analysis.

CLINICAL RELEVANCE OF DIFFERENT E(P)DS TRAJECTORIES

During pregnancy, 31 women reported having sought help due to mental health 
problems. The majority of these women (up to 70%) were from class 2 (seven, i.e., 
5.5% of 128) and class 3 (15, i.e., 8% of 187) compared to nine in class 1 (0.6% 
of 1517). This means that class 2 and 3 women are up to ten times more likely to 
seek help for mental health problems compared to the reference group. Similarly, 
class 2 and 3 women were up to ten times more likely to have a positive score on 
suicidal thoughts (item 10 of the E(P)DS). This underlines the clinical relevance of 
looking at depression symptoms prospectively during pregnancy.

DETERMINANTS OF HIGH E(P)DS SCORES: PARTNER INVOLVEMENT

In the current study, the only variable that distinguished decreasing and incre-
asing depressive symptomatology (classes 2 and 3) during pregnancy was partner 
involvement (small to medium effect size). Women in the decreasing depressive 
symptoms class reported increasing levels of partner involvement over the cour-
se of pregnancy, while women with increasing E(P)DS levels reported decreasing 
partner involvement levels. However, it is important to realize that the current stu-
dy does not show causality: the perception of poor partner involvement could be 
considered to be a risk factor for depression or, alternatively, women with high 
depression scores may rate the involvement of their partner as insufficient due to 
their depressive symptoms and more negative perceptions in general.
Previous literature suggests that presence of a supportive partner strengthens a 
woman’s coping mechanisms for pregnancy-related stressors43, and can help wo-
men during the transition period to parenthood44,45. Poor support from the part-
ner is a commonly reported factor associated with increased levels of perinatal 
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depressive symptoms11,13. According to a systematic review and meta-analysis, 
communication, conflict, emotional support, instrumental support, relationship sa-
tisfaction, emotional closeness and global support are important partner-related 
protective factors associated with perinatal depression46.
Partner involvement in the current study refers to aspects of the way in which a 
woman perceives that her partner was involved in her pregnancy. In the current 
study, partner involvement was assessed by means of the TPDS. A major strength 
of this is that it was constructed based on focus-group interviews, during which the 
concept of partner involvement throughout pregnancy spontaneously emerged 
during the interviews32, and was not purely constructed by researchers34. Staple-
ton et al.47 found that women who felt that their partner was more involved and 
supportive during pregnancy, showed less emotional distress (including lower 
levels of depressive symptoms) postnatally. Cheng et al.48 noted a relationship 
between partner support and involvement during pregnancy, and prenatal mater-
nal anxiety and depression. However, these studies used cross-sectional designs 
that compared only one assessment during pregnancy with antenatal depressive 
symptoms48 or postnatal depressive symptoms47. A recent review concluded that 
future research should incorporate levels of partner support in the assessment 
of perinatal depressive symptoms, using growth mixture modelling techniques16. 
According to the Commission on Paternal Involvement in Pregnancy Outcomes, 
more research is needed in order to understand the effects of the underlying and 
distinct roles of partners in terms of their involvement during pregnancy49.  

OTHER FACTORS ASSOCIATED WITH DEPRESSION

In addition, well-known factors associated with heightened perinatal depressive 
symptomatology were also found in the current study, including lower levels of 
education, the occurrence of major life events (unrelated to pregnancy), unplan-
ned pregnancy, and a previous episode of depression20,22,50–54.

STRENGTHS AND LIMITATIONS

Our study has several strengths. Firstly, our sample size was large (n = 1832). Se-
condly, we assessed depressive symptoms at each trimester of pregnancy and 
analyzed our findings with growth mixture modelling techniques, which enab-
led us to study longitudinal trajectories. The following limitations must also be 
considered: firstly, depressive symptoms were assessed by self-reporting24 and 
not by a diagnostic interview. Secondly, the participants were more often highly 
educated and of Caucasian ethnicity compared to the general Dutch population55 
and therefore generalization could be restricted. This could be explained by the 
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location of the current study: the south-east of the Netherlands. This region has a 
more highly educated population compared to the Dutch general average, and 
was even named ‘smartest area of the world’ in 2011 by the international think-
tank Intelligent Community Forum (ICF) in New York. Therefore, this difference in 
educational level compared to that of the general Dutch population was not due 
to attrition bias, but was representative of the population in this particular part of 
the country. A third limitation is that four instead of three consecutive assessments 
could have increased the power of the trajectory model and would have allowed 
us to include a quadratic term in the model, which might have identified other 
patterns of growth rather than linear growth alone18,56. Future studies could take 
this into account in their study design.

CLINICAL PRACTICE

The finding that perceived partner involvement is associated with the longitudi-
nal course of depressive symptomatology is important in clinical practice. Future 
research should investigate whether women who perceived poor partner involve-
ment during pregnancy are also at risk for poor partner involvement in parenting 
postnatally. Poor partner involvement during pregnancy is associated with high 
depressive symptoms, which, in turn, are associated with postpartum depression. 
Partner involvement during pregnancy should be included as a screening factor in 
psycho-social assessments during pregnancy, while it should be realized that per-
ception and actual experiences could also differ. The clinical relevance of the cur-
rent findings could be that partners, together with the pregnant women, should 
be educated explicitly in the provision of support, as well as in the resulting per-
ception of supportive behaviors during pregnancy.

In conclusion, growth mixture modelling enabled us to discriminate three distinct 
trajectories of depressive symptoms during pregnancy. Poor partner involvement 
was clearly associated with the presence of consistently high and increasing levels 
of depressive symptoms during pregnancy. Adequate quality and perception of 
partner involvement seems to be very important to women during the perinatal 
period. We recommend that midwives and obstetricians pay sufficient attention 
to the intensity of partner involvement during pregnancy in order to improve the 
identification of those women who are potentially vulnerable for perinatal depression.
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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. Therefo-
re, 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 pregnan-
cy until three years after childbirth, as part of a longitudinal population based co-
hort (HAPPY study). At 22 weeks of pregnancy, women completed the Three Facet 
Mindfulness Questionnaire – Short Form (TFMQ-SF) to assess facets of mindful-
ness (acting with awareness, non-judging and non-reacting). Women completed 
the Parenting Stress Questionnaire (PSQ) three years after childbirth, reporting 
on three components 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 aware-
ness 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 pa-
renting problems in mothers raising toddlers. 

CONCLUSIONS

The current study emphasizes that mindfulness during pregnancy may be a pro-
tective factor for later parental stress. More research is needed to confirm these 
findings and to evaluate the possible benefit of a mindfulness intervention trai-
ning 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 parents1, and can include experi-
ences of parental stress2. Parental stress can be defined as the “aversive psycho-
logical reaction to the demands of being a parent”3 p. 315. Parental stress consists 
of various underlying components, such as parent-child relationship problems, 
parenting problems (competence and skills), and role restriction4. According to 
Abidin5, parental stress is influenced by parent and child characteristics, partner 
relationships and environmental factors. Parental stress has been found to negati-
vely influence children’s social, emotional and behavioral development6–9. A good 
parent-child relationship can protect against child behavior problems10. In turn, 
child temperament is also a risk factor for parental stress11, suggesting a trans-
actional relationship between child behavior and parental stress12. Not only can 
parental stress negatively impact child outcomes, it has also been associated with 
maternal functioning and health, such as increased symptoms of depression13,14 
and parental stress later in parenthood15. Thus, different factors seem to contribu-
te 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 childbirth, but may already 
exist previously, such as during pregnancy. This is not surprising, given the fact that 
already during pregnancy, women are making the transition to parenthood16, and 
healthy adjustment to this transition is important for developing parental self-ef-
ficacy17. Also, maternal bonding to the baby develops during pregnancy and is 
predictive of bonding in the first year after the birth of the baby18.  Emotional in-
vestment in the pregnancy and the unborn baby results in the development of a 
new intrapsychic organization, the Motherhood Constellation19. 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 im-
plies that some feelings of worry may be part of a normal process of adjustment to 
the transition to parenthood. However, prevalence of both depression and anxiety 
disorders is heightened during pregnancy20,21, and symptoms of prenatal (during 
pregnancy) depression and anxiety have been linked to parental stress up to six 
months postpartum. Misri et al.22 found that both symptoms of anxiety and de-
pression during pregnancy were significantly associated with parental stress three 
and six months postpartum, which was not influenced by antidepressant intake 
during pregnancy. A longitudinal study by Huizink et al.23 showed that symptoms 
of anxiety during pregnancy, as well as symptoms of trait anxiety, were associated 
with parental stress three months postpartum, but depressive symptoms during 
pregnancy were not. Furthermore, more anxious attachment styles (e.g. worries 
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about relationships) and more avoidant attachment styles (e.g. distancing oneself) 
in close social relationships, as reported by mothers during pregnancy, have been 
associated with higher levels of parental stress 12 months postpartum24. 
Even though these studies have shown that risk factors for parental stress can al-
ready exist during pregnancy, it remains unclear whether there are also certain 
factors during pregnancy that could protect against later parental stress. These 
factors could potentially promote (long-term) maternal-wellbeing and child-re-
lated outcomes, especially considering the evidence that mothers with elevated 
levels of parental stress, and their child, are at an increased risk for negative out-
comes. One factor that may positively influence maternal well-being during this 
vulnerable period is mindfulness. Mindfulness can be defined as one’s full attenti-
on to experiences in a present-centered, non-judging and accepting manner25,26. 
Mindfulness can be conceptualized both as a trait (one’s predisposition to be 
mindful, which is stable over time), and as a state (which is temporary, and practi-
ced during mindfulness meditations)27. Frequent meditation practice, leading to 
a more frequent state of mindfulness, may in the long run, increase trait mindful-
ness27. Studies have shown that trait mindfulness is positively related to psycholo-
gical health28, such as empathy, self-esteem, mental health and emotion regulati-
on25,29,30. Maternal trait mindfulness during pregnancy has also been shown to be 
negatively associated with concurrent psychological distress31,32, and found to be 
predictive of subsequent psychological distress33 and prenatal and postpartum 
bonding to the infant34. 
In a study by Gouveia et al.35 it was shown that trait mindfulness in parents was 
negatively associated with parental stress. This study drew upon the work of Dun-
can et al.36, who suggested that when mindfulness is applied to the social context 
of parenting and the parent-child relationship, it positively influences parenting 
qualities. Duncan et al.36 referred to these parental qualities that emerge from ap-
plying 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 acquired 
capacity through the practice of mindfulness meditation. Duncan et al.36 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 developed by Duncan37, measuring mindful 
parenting. The original and extended form of this questionnaire were used in the 
following two studies that examined the association between mindfulness, mind-
ful parenting, and parental stress. In the study mentioned above, Gouveia et al.35 
found that the association between mindfulness and parental stress was mediated 
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by mindful parenting. A study by Parent et al.38 confirmed the association between 
parental trait mindfulness 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 paren-
ting and lower levels of parental stress. 
As far as we know, no quantitative studies confirmed this association between 
mindfulness during pregnancy and parental 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 women reported effects on their parenting qua-
lities, such as improvement in co-regulation, emotion, and an improvement in the 
ability to reconnect after rupture39. 
This negative association between mindfulness and mindful parenting on one 
hand and parental stress on the other hand implies that if mindfulness and mindful 
parenting are increased in parents, parental stress will decrease. Several studies 
on the effectiveness of mindfulness and mindful parenting trainings for parents 
have confirmed this hypothesis for different populations of parents, such as in pa-
rents referred to a child and youth mental health care center40 parents of young 
children with developmental delay41, parents of children with autism spectrum 
disorder42, parents with parental stress who  participated in a training in a non-cli-
nical setting43, and parents with a baby or toddler44 In the before mentioned stu-
dies, different mindfulness trainings were offered to parents, with different contact 
hours. Either the mindfulness-based stress reduction (MBSR)26 training was used41, 
or trainings that were adjusted for (the specific situation of the) parents. In the-
se adjusted trainings, similar mindfulness meditations to those used in the MBSR 
were taught e.g. 40,44. Bögels and Restifo45 hypothesized that mindfulness training 
decreases parental stress by diminishing automatic stress responses, eliciting a 
fight, flight or freeze response from parents to stressful parenting situations, and 
increases parents’ capability to take conscious decisions in such situations. They 
also suggested that mindfulness training may decrease possible negative atten-
tional bias, and promote a more open, accepting 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 associ-
ated with future parental stress, beyond the postpartum period (up to 12 months 
after delivery). There is some preliminary evidence on the positive effects of mind-
fulness training during pregnancy with regards to psychological distress in the 
postpartum period, but the measurements did not include parental stress speci-
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fically46,47. In these studies, the trainings used were adjusted for pregnant women, 
and were either based on mindfulness-based cognitive therapy (MBCT)48 in the 
case of the study by Dunn et al.46, or based on MBSR and the mindfulness-based 
childbirth and parenting program (MBCP)49, in the study by Duncan et al47. The 
interventions had in common that mindfulness meditations as used in the MBSR 
were 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 pregnan-
cy50. In this study, participating mothers were interviewed in the postpartum pe-
riod. They reported the use of mindfulness abilities (e.g. acceptance, attention to 
the present moment) as a way of coping with and decreasing the experience of 
stress, including parenting stress50. 
Although no evidence is available on the more long-term positive effect of mind-
fulness during pregnancy on parental stress, the effects in the prenatal and post-
partum period may 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 decreased51. In a study by Dipietro et al.52, a high stability of 
psychological distress over time was found, from the prenatal period, to six weeks 
postpartum, to toddlerhood (two years postpartum). In a longitudinal study asses-
sing parental stress and child temperament, maternal stress at 6 months predicted 
both maternal stress and child temperamental problems at the age of 553. A study 
by Neece at al.12 that followed children from toddlerhood until 9 years of age, 
showed that parental stress influenced child behavior problems, and vice versa, 
resulting in a mutually escalating (or deescalating) effect over time. These studies 
showed that parental stress tends to be stable over time, and underline the impor-
tance of the prevention of high levels of parental stress.
The current study aims to address the potential positive associations of prena-
tal mindfulness with levels of parental stress in mothers who are raising toddlers. 
Toddlerhood is a time associated with specific challenges for parents that can be 
associated with parental stress54, 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 hand55,56. Crnic and Booth57 
studied parents’ daily hassles (which was operationalized as challenging child be-
havior 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 pa-
rental stress increased over time. A qualitative study by Kwon et al.54 found that 
behavioral and developmental characteristics of toddlers (e.g. stubbornness, ag-
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gressiveness, independence, limited emotion regulation), as well as being unable 
to communicate efficiently with a toddler, were challenging 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 en-
vironment, 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 aware-
ness, non-judging and non-reacting. These three facets are selected because of 
their most consistent associations with psychological distress related phenome-
na29,58. Based on the previous literature, we hypothesize that the mindfulness fa-
cets, acting with awareness, non-judging and non-reacting, during pregnancy will 
be negatively associated 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 Postpar-
tum Year (HAPPY) study, a large longitudinal prospective cohort study that follo-
wed women during pregnancy until 12 months postpartum (N = 2269). In total, a 
subsample of 984 (43%) participants who were included in the HAPPY cohort be-
tween 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 three years after giving birth, a subsample of 836 participants of the HAPPY 
cohort were invited to participate in a follow-up study. Of these women, 511 (61%) 
agreed to participate three years postpartum, and 506 (99%) completed question-
naires on parental stress. These two procedures combined, resulted in a subgroup 
of 166 women that were sent and completed both the mindfulness and parental 
stress questionnaires, and were consequently eligible for inclusion in the current 
study. Therefore, the current study refers to these 166 women.
The aim of completing the assessment during pregnancy was at 22 weeks of preg-
nancy, with the window for completing the pregnancy assessment set at 18 to 26 
weeks of pregnancy (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. Charac-
teristics of the participating women are shown in Table 1. According to a power 
analysis conducted in G*power for multiple regression analyses establishing the 
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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 elsewhere59. Seven-
teen community midwifery practices in the south of the Netherlands participated 
and approached Dutch-speaking Caucasian women who were eligible to partici-
pate at their first prenatal appointment. Inclusion took place from January 2013 to 
September 2014. Exclusion criteria were: multiple pregnancy, a severe psychiatric 
disorder (e.g. schizophrenia, borderline personality disorder, and bipolar disor-
der), a documented history of chronic disease (e.g. diabetes, thyroid dysfunction), 
and very preterm childbirth (gestational age < 32 weeks). 

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

Note: SD, standard deviation; level of education, low: primary education or secondary pre-vocational 
education, medium: secondary education or vocational education, high: Bachelor or Master’s degree.

Proefschrift Myrthe.indd   74Proefschrift Myrthe.indd   74 01-09-20   15:5601-09-20   15:56



Mindfulness during pregnancy and parental stress  I  75

4

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 inclu-
ded in this subsample. First, this concerned a group of women with high scores of 
depressive symptoms during pregnancy or postpartum (N = 68). A second group 
consisted of women with suboptimal thyroid function or thyroid dysfunction du-
ring early pregnancy (N = 22).  Finally, the third and largest group consisted of 
healthy control women with thyroid function within trimester specific reference 
limits and no elevated depressive symptoms (N = 83). These groups were selected 
for purposes not relevant to the current study. Data were collected from Decem-
ber 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 Til-
burg 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 Máxi-
ma Medical Centre (protocol number NL54558.015.15). Informed consent was 
obtained from all individual participants included in the study.

MEASURES

DEMOGRAPHICS

Women provided demographic information at 12 weeks of pregnancy, such as 
age, educational level (low = primary education or secondary pre-vocational edu-
cation, medium = secondary education or vocational education and, high = Ba-
chelor or Master’s degree). Obstetric features regarding gestational age (weeks), 
birthweight (grams) and gender of the child (boy/girl) were collected. Three years 
after childbirth, 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 validated in pregnant samples31. The TFMQ-SF was established based 
on the short form version of the Five Facet Mindfulness Questionnaire (FFMQ)29,58. 
The scale consists of three subscales, each assessing a different facet of mindful-
ness, 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 five-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 
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scores indicating greater levels of mindfulness. Examples of items from each sub-
scale respectively are: 1) “it seems I am ‘running on automatic’ without awareness 
of what I am doing” (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 
reliability and validity, with Cronbach’s alphas of 0.87, 0.84 and 0.81 respectively 
in a pregnant sample31. The Cronbach’s alphas in the current study, for each sub-
scale, were 0.86, 0.81 and 0.72, respectively. 

PRENATAL DEPRESSIVE SYMPTOMS

Depressive symptoms were assessed using the Dutch version of the 10-item Edin-
burgh (Postnatal) Depression Scale (EDS)60 at 22 weeks of pregnancy. The EDS 
has been validated for use in non-postpartum women61 and for use in a Dutch po-
pulation, during pregnancy62 and postpartum63. Items were completed on a four-
point Likert scale, with total scores ranging from 0-30. Higher scores indicate more 
symptoms of depression. The EDS is a reliable instrument for use during pregnan-
cy, with a Cronbach’s alpha of 0.84 in the second trimester of pregnancy62. 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 ne-
gative affect (NA) subscale of the Tilburg Pregnancy Distress Scale (TPDS)64. The 
scale consists of items regarding worries about pregnancy, delivery and the post-
partum period. Examples of items are: “the delivery is troubling me” and “I worry 
about the pregnancy.” Items were completed on a four-point Likert scale (0 = very 
often to 3 = rarely/never), with total scores ranging from 0-33. Higher scores indi-
cate more pregnancy-specific distress. The TPDS and its subscales show good va-
lidity and reliability64,65. 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 pregnancy65. 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)4. The PSQ was established based on the Parenting Stress In-
dex66, 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 
three years of age. Three subscales of the PSQ were used, each assessing a diffe-
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rent component of parental stress: 1) parent-child relationship problems (6 items), 
2) parenting problems (6 items) and 3) parental role restriction (7 items). The pa-
rent-child relationship subscale refers to the positive thoughts and feelings a pa-
rent has towards their child. With the parenting problems subscale, the perceived 
competence in the parenting role is referred to, and addresses whether a parent 
can control, correct and guide their child when needed. Role restriction refers to 
perceiving restrictions in areas other than child raising, due to the child4.  Exam-
ples of items from each subscale respectively are 1) “I feel cheerful when my child 
is with me,” 2) “I can calm my child down when 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 four-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 children aged zero 
to three, a score ≥ 11 on the parent-child relationship problems subscale, ≥ 15 on 
the parenting problems subscale, and ≥ 14 on the parental role restriction sub-
scale, are considered to be cut-off scores corresponding to moderate to severe 
problems4. The PSQ is a valid and reliable instrument4,67, with Cronbach’s alphas 
of 0.84, 0.83 and 0.79, for the subscales respectively67. In the current study, the 
Cronbach’s alphas for the subscales were 0.85, 0.86 and 0.82 respectively. 

MATERNAL SYMPTOMS OF ANXIETY AND DEPRESSION

At three years after childbirth, symptoms of anxiety and depression over the past 
two weeks were assessed using the Patient Health Questionnaire-4 (PHQ-4)68. The 
four-item PHQ-4 consists of the General Anxiety Disorder-2 (GAD-2)69 and the Pa-
tient Health Questionaire-2 (PHQ-2)70. Items were rated on a four-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. Exam-
ples of items are: “not being able to stop or control worrying” (GAD-2) and “fee-
ling down, depressed, or hopeless” (PHQ-2). The PHQ-4 has adequate reliability 
and validity68,71, and the Cronbach’s alpha was reported as 0.82 in the general 
population71. In the current sample, the Cronbach’s alpha was 0.86. 

CHILD BEHAVIOR

Child problem behavior over the past two months was assessed using the Child 
Behavior Checklist for Ages 1.5 – 5 (CBCL1½ - 5)72. The CBCL is a norm-referen-
ced behavior rating scale. Mothers were asked to answer 99 items regarding their 
child’s behavior on a three-point Likert scale (0 = not at all, 1 = sometimes, 2 = 
often), with higher scores indicating more problem behavior. Total scores of the 
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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-refe-
renced into ranges of concern, namely, ‘average’, ‘subclinical’ or ‘clinical’.  Exam-
ples 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 Cron-
bach’s alpha of 0.9572. Furthermore, good internal consistency has also been re-
ported for the CBCL 1½ - 5 across different societies, including the Netherlands73.

DATA ANALYSES

All variables had appropriate skewness and kurtosis values (between -2 and +2) 
for normal distribution74, except for the TPDS-NA and the PHQ-4. These measures 
had high kurtosis and were therefore LOG transformed. Differences in characte-
ristics between the current sample and the overall HAPPY sample were assessed 
using independent t-tests and Chi-square tests. Pearson r correlations were calcu-
lated between the three facets of mindfulness during pregnancy (acting with awa-
reness, non-judging and non-reacting), the three components of parental stress 
(parent-child relationship problems, parenting problems and role restriction), pre-
natal distress, prenatal depressive symptoms, 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 outcome. The three facets of mindfulness du-
ring pregnancy were used as predictors. Possible covariates related to mindful-
ness and parental stress were considered. We controlled for maternal age, level of 
education, prenatal distress, prenatal depressive symptoms, number of children 
living in the household, maternal symptoms of depression and anxiety three years 
after childbirth and child behavior problems at age three.
Finally, to assess differences in mindfulness during pregnancy 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 Statistical Package for the Social Sciences (IBM SPSS 
version 23.0). Effect sizes were also calculated. For t-test the Cohen’s d was calcu-
lated (0.20 = small, 0.50 = medium, and 0.80 = large), and for Pearson correlations 
the r was considered (0.10 = small, 0.30 = medium, and 0.50 = large)75. 

RESULTS

First, it was examined whether the current sample (N = 165) differed in charac-
teristics compared to the sample who also completed mindfulness assessment 
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during pregnancy but not the parental stress assessment at three years after child-
birth (N = 747). Results showed that the current sample was slightly older (M = 
30.96) compared to the sample that was not assessed three 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), the current sample being highly educated more often. 
The current sample also scored slightly higher on the non-reacting subscale of the 
TFMQ-SF (M = 12.39) compared to the sample that was not assessed three 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 awareness, prenatal distress, prenatal depres-
sive 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 significantly negatively associated with 
parent-child relationship problems (r = -.299, p < .001), parenting problems (r = 
-.318, p <.001), and role restriction (r = -.221, p < .001) three years after childbirth. 
Non-judging was significantly negatively associated 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 assess the association bet-
ween the three facets of mindfulness during pregnancy and the three components 
of parental stress. Assumptions regarding multicollinearity were met in all regres-
sion models, with appropriate tolerance and Variance Inflation 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 adjustment for covariates (maternal age, maternal 
education, prenatal distress, prenatal depressive symptoms, symptoms of anxiety and 
depression three 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 associated with parent-child relationship 
problems (β = -0.25, p = .003), but non-judging and non-reacting were not (see Table 3). 

Note Table 2: †p < .10, *p < .05, **p < .01, ***p < .001 (two-tailed); TFMQ-SF, Three Facet Mindfulness 
Questionnaire – Short Form (22 weeks of pregnancy); PSQ, Parenting Stress Questionnaire (three years 
after childbirth);TPDS-NA, Tilburg Pregnancy Distress Scale – Negative Affect (22 weeks of pregnan-
cy); EDS, Edinburgh Depression Scale (22 weeks of pregnancy); PHQ-4, Patient Health Questionaire-4 
(three years after childbirth); CBCL, Child Behavior Checklist (three years after childbirth); SD, standard 
deviation.
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In the multiple linear regression analysis predicting parenting 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 significant predictors of parenting problems, after adjusting for ma-
ternal age, maternal education, prenatal distress, prenatal depressive symptoms, 
symptoms of anxiety and depression three years after child birth, number of child-
ren in the household, and child internalizing 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 

Table 3. Multiple regression predicting parent-child relationship 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]

Note: **p < .01, ***p < .001; B, unstandardized regression coefficient; SE, standard error; β, standard-
ized regression coefficient; CI, Confidence Interval; TFMQ-SF, Three Facet Mindfulness Questionnaire 
– Short Form. 
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restriction (β = -0.16, p = .073). Non-judging and non-reacting were not signifi-
cant predictors of role restriction reported by mothers three years after childbirth. 
In this model, child internalizing problem behavior, as well as maternal symp-
toms of anxiety and depression were significantly associated with role restriction  
(see Table 5). 

It was calculated how many participating women scored above the cut-off for mo-
derate to severe problems, for each subscale of the PSQ. Of all participating wo-
men, 27 (16.4%) reported moderate to severe parent-child relationship problems, 
24 (14.5%) reported moderate to severe parenting problems, and 33 (20%) re-
ported moderate to severe problems with regard to role restriction. An indepen-
dent sample t-test showed a significant difference in acting with awareness during 

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]

Note: †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 Ques-
tionnaire – Short Form.
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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 differences were found in non-judging 
(p = 0.99) and non-reacting (p = 0.93) during pregnancy. Furthermore, women 
without parental problems showed significantly higher levels of acting with aware-
ness (M = 14.78; SD = 2.92) compared to women with moderate to severe paren-
ting problems (M = 12.63; SD = 3.19), t (163) = 3.30, p = 0.001, Cohen’s d = 0.71, 
medium to large effect size. No differences in non-judging (p = 0.19) and non-re-
acting (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 

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]

Note: †p < .10, *p < .05; B, unstandardized regression coefficient; SE, standard error; β, standard-
ized regression coefficient; CI, Confidence Interval; TFMQ-SF, Three Facet Mindfulness Questionnaire 
– Short Form.
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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.   

Fig. 1. Differences in mean scores in prenatal acting with awareness between mothers without prob-
lems, and mothers with moderate/severe problems regarding the parent-child relationship, parenting 
and role restriction at three years postpartum, defined based on the cut-off scores of the subscales of 
the Parenting Stress Questionnaire (N = 165). 

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-re-
acting) with three components of parental stress three years after childbirth (pa-
rent-child relationship problems, parenting problems and role restriction). We 
controlled for several possible covariates, including age, level of education, num-
ber of children in the household, prenatal distress, prenatal depressive symptoms, 
child behavior problems at age three, and maternal symptoms of depression and 
anxiety three years after childbirth. Results of the multiple linear regression analy-
ses showed that prenatal acting with awareness was significantly and negatively 
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associated with later parent-child relationship problems and parenting problems, 
and marginally so with role restriction. Non-reacting was a significant predictor 
for parenting problems 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 be-
tween mindfulness and stress76 is also applicable for parental stress in parents36,45. 
A previous study also found a negative association between mindfulness and pa-
rental stress35. However, as earlier research has used unidimensional dispositional 
mindfulness as a predictor the influence of multiple facets of mindfulness on pa-
rental stress had not been examined. 
In the current study, three distinct factors of mindfulness during pregnancy as pre-
dictors 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 phenomena29,58. Of these three 
facets, acting with awareness (at 22 weeks of pregnancy) was most strongly asso-
ciated with parental stress (three years postpartum) in the current study, even after 
adjusting for prenatal and maternal distress (at 22 weeks of pregnancy). 
Acting with awareness also seems to be an important predictor for symptoms of 
stress and perceived stress in general, unrelated to parenting. A study among in-
tensive care nurses found that, compared to non-judging and non-reacting, acting 
with awareness was most strongly negatively correlated to perceived stress77. Fu-
rthermore, a study by Yang et al.78 assessed perceived stress in mental health pro-
fessionals, finding that acting with awareness was the strongest predictor for levels 
of stress and burnout symptoms, compared to the other facets of mindfulness. 
Brown et al.79 found acting with awareness to be directly associated with psycholo-
gical health outcomes in college students, including levels of stress. Studies have 
also found that acting with awareness was the most constant facet of mindfulness 
that moderated the association between perceived stress and depression77,80

This relative importance of acting with awareness is, however, not consistent 
across studies as non-judging and non-reacting have also been found to be sub-
stantially related to lower symptoms of psychological distress29,58,81. The reason 
why non-judging and non-reacting showed weaker associations with parental dis-
tress 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. 
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We found that acting with awareness at 22 weeks of pregnancy was a significant 
predictor of parent-child relationship problems three years postpartum. See-
mingly, being attentive to the child and to the signals that the child gives is a re-
quirement for the mother to respond appropriately to the needs of their child36. 
Ainsworth defined this appropriate responsiveness as maternal sensitivity82. The 
hypothesized association between sensitivity and mindfulness (specifically acting 
with awareness) has not been shown in previous research yet, but two studies did 
show an improvement of maternal sensitivity83, and other aspects of adjustment 
and communication between mother and child44 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-reac-
ting at 22 weeks of pregnancy were significant predictors of parenting problems 
three years postpartum. 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)4. With regard to acting with awareness, the results could imply 
that maternal awareness during pregnancy might be associated with mindful pa-
renting when raising a toddler. Mindful parenting includes being able to focus the 
attention on the child in the present moment, and consciously 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, mindful 
parenting potentially increases behaviors of positive parenting and decrease be-
haviors of negative parenting38, resulting in fewer parenting problems. 
In addition, greater levels of non-reacting at 22 weeks of pregnancy were signifi-
cantly associated with fewer parenting problems three years postpartum. Non-re-
activity 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 go29,58. 
Non-reactivity is a construct not only important in general mindfulness, but also as 
a component of mindful parenting specifically36. Mindful parenting is hypothesi-
zed 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 impulse36,45. A study on the Interpersonal Mindfulness in 
Parenting Scale (IM-P) showed that the emotional non-reactivity in parenting sub-
scale of the IM-P was significantly positively correlated to the non-reacting subsca-
le of the FFMQ and showed a significant negative correlation with an over-reactive 
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parenting discipline84. 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 mindfulness 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 stress22,23. A study by Leigh and Milgrom13 showed a bidirec-
tional 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 internalizing 
problems. Previous research has also shown that low levels of mindfulness are 
often associated with internalizing problems, such as symptoms of depression, 
stress and anxiety85. The combination of these findings could indicate that espe-
cially women with internalizing problems 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 outcomes7,86, it seems es-
pecially important to intervene early. Mindfulness-based interventions might the-
refore 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 three 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 popu-
lation were more often highly educated compared to the general population in 
the Netherlands87, and therefore limiting generalizability to the general populati-
on. 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 populati-
on compared to the general population of the Netherlands. This region was na-
med ‘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 consideration as previ-
ous studies have shown that in early parenthood, mothers and fathers parenting 
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experiences vary with regard to the different components of parental stress e.g. 2,88. 
Another limitation of the current study is that the measures used in the current 
study were self-report (e.g. symptoms of distress, parental stress, child behavior).
Furthermore, in the current study, a negative bivariate correlation between the 
non-reacting and the acting with awareness subscales was found. This is in line 
with the validation study of the TFMQ-SF, analyzed amongst the same study cohort 
of pregnant women as in the current study31. Lu et al.77 also found negative corre-
lations between non-reactivity and acting with awareness in a sample of Chinese 
intensive care nurses. Yet, these correlations are different to findings with regard to 
studies on the FFMQ29,81 and its short form58. A possible explanation of these diffe-
rences, as suggested by Truijens et al.31 could be due to a different interpretation 
of the questions by pregnant women in comparison to other population samples. 
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 appropriate 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 example, discussing this with a gynecologist or midwife 
for assurance, before letting go of them.
Future research should further investigate the possible effects of mindfulness and 
mindfulness interventions during pregnancy, by more specifically addressing the 
parent-child relationship and attachment, as well as child-developmental outco-
mes. Moreover, more research is needed on the implications of mindfulness du-
ring pregnancy on mindful parenting, and in turn, the effect on later parental stress 
across the different stages of child development. Furthermore, future research 
should examine the association between prenatal mindfulness on negative pa-
renting 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 three years after childbirth, even after control-
ling for prenatal and maternal distress. Acting with awareness during pregnancy 
was found to be negatively associated with parent-child relationship problems 
and parenting problems three years later. Results also showed that non-reactivity 
during pregnancy predicted fewer parenting problems in mothers raising their 
toddler. These findings suggest that mindfulness during pregnancy may be a pro-
tective factor against later parental stress, which might benefit child outcomes. 
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Abstract
PURPOSE

Offspring of mothers with a Bipolar spectrum Disorder (BD) are at high-risk for 
impaired developmental outcomes and psychopathology later in life. Psychopa-
thology of the mother may influence early mother-to-infant bonding in mothers 
with BD but this has not been investigated. We examined early mother-to-infant 
bonding one year postpartum in mothers with BD as compared to mothers of the 
general population and related this association of bonding with type of bipolar 
spectrum diagnosis and relapse. 

METHODS

Mother-to-infant bonding was assessed in a longitudinal cohort study of 75 wo-
men with a  bipolar spectrum disorder using the Pre- and Postnatal Bonding Scale. 
A longitudinal population-based cohort of 1419 pregnant women served as the 
control group. Statistical analyses were conducted using generalized linear mo-
dels with a binomial distribution and logit link.

RESULTS

Women with bipolar spectrum diagnosis perceived the bonding with their child 
less positive compared to the control group, and this was associated with subopti-
mal bonding scores. The type of BD was not associated with suboptimal bonding. 
Relapse during the first year after delivery did not affect bonding scores in women 
with BD. 

CONCLUSIONS

Our findings could imply that women with BD are more vulnerable to impairments 
in bonding due to their postpartum mania/psychosis and diagnosis of the nature 
of their psychopathology, regardless of the severity or occurrence of postpartum 
relapse. Careful follow-up including monitoring of mother-to-infant bonding of 
pregnant women with a history of BD should be offered standard to this vulnera-
ble group of women. In addition, regardless of severity and mood episode relap-
se, an intervention to improve bonding could be beneficially for all mothers with 
BD and their newborns.  

Proefschrift Myrthe.indd   96Proefschrift Myrthe.indd   96 01-09-20   15:5601-09-20   15:56



Mother-to-infant bonding in women with a bipolar spectrum disorder   I  97

5

Introduction
Children of mothers with bipolar spectrum disorder (BD) are a high-risk group to 
develop psychopathology later in life. Offspring of parents with BD are not only 
at an increased risk of developing a mood disorder later in life 1,2, but also other 
disorders such as anxiety disorders 2 and sleeping disorders 3,4. Moreover, there 
is an impact of this disease of the mother on general child development outco-
mes (e.g. motor quality 5, cognition (visual and verbal memory, processing speed, 
attention) 6, intellectual functioning after the onset of BD 7 and psychosocial deve-
lopment (e.g. work, interpersonal relations, recreation, global functioning) 8). 
Offspring of bipolar mothers are at increased risk of psychopathology because of 
their genetic vulnerability, but environmental factors are thought to play an impor-
tant role as well 3,9–11. The often long and debilitating mood episodes of mothers 
with BD might hamper their qualities as a caregiver and can have an impact on 
the environment of the child. This can start early in life with impaired mother-to-in-
fant bonding 12, which is described as “maternal feelings and emotions towards 
her infant” 13 (p1318).  Impaired early mother-to-infant bonding has been found to 
be negatively associated with child behavioral and emotional development 14,15, 
and higher levels of parenting stress during toddlerhood 16. In contrast to mo-
ther-to-infant bonding in women with BD, mother-to-infant bonding in women 
with unipolar mood disorders has been well studied. As expected, these studies 
have shown that depressive symptoms and depression, including postpartum 
depression, are associated with suboptimal early mother-to-infant bonding 17–22. 
Feeling inadequate, insecurity and negative cognitions are thought to influence 
bonding in mothers with depression 19.
Early mother-to-infant bonding in mothers with BD has not been investigated, but 
a previous qualitative study described that mothers with BD worried about poten-
tial problems in the relationship with their child. In this study, the majority of  preg-
nant mothers with BD were anxious to get a relapse postpartum potentially affec-
ting them as a parent with some explicitly indicating concerns about bonding 23. 
The aim of the current study was to examine mother-to-infant bonding one year 
postpartum in a prospective cohort of women with BD who were followed since 
pregnancy. We compared mother-to-infant bonding in mothers with a diagnosis 
in the bipolar spectrum to mothers who participated in a large prospective popu-
lation- based cohort, who were followed since pregnancy until 12 months post-
partum in the Netherlands. As a next step, we aimed to investigate the association 
of mother-to-infant bonding with type of bipolar spectrum diagnosis and relapse 
within 12 months postpartum.

Proefschrift Myrthe.indd   97Proefschrift Myrthe.indd   97 01-09-20   15:5601-09-20   15:56



98  I  Chapter 5

5

Materials and methods
PARTICIPANTS AND PROCEDURE

The participants of the current study were included in a longitudinal cohort study 
of women with BD. Inclusion criteria were a primary diagnosis of bipolar spectrum 
disorder (bipolar I (BD-I), bipolar II (BD-II), or bipolar Not Otherwise Specified. 
DSM IV and DSM V classification systems do not have a distinct disease catego-
ry for women with a history of a single episode of mania after delivery and we 
diagnosed these women with a bipolar NOS.  All women were diagnosed by a 
psychiatrist prior to their current pregnancy. Other inclusion criteria were age ≥ 
18, and a sufficient understanding of the Dutch language. Participants were in-
cluded between 2013 and 2018, and were prospectively followed from the third 
trimester of pregnancy until one year postpartum. Enrolled pregnant women were 
treated as usual. All participants were asked to complete several (online) question-
naires (including a bonding scale) throughout the perinatal period. Only women 
who completed follow-up assessment at 12 months postpartum were selected 
for inclusion in the current sample. Of the 95 women who received this follow-up 
questionnaire, 20 (21%) were lost to follow-up. This resulted in a total sample of 
75 (79%) women to be included for analyses in the current study. The group of 75 
women included 34 (45.3%) women with a diagnosis of BD-I, 16 (21.3%) women 
with a diagnosis BD-II and, 25 (33.3%) women with BD not otherwise specified, 
including 24 women with a history of postpartum mania, but no episodes at other 
times.  The study was approved by the Medical Ethics Committee at Erasmus Uni-
versity Medical Center, Rotterdam (MEC-2013-319). All women provided written 
informed consent.
Additionally, we included a population-based control group of 1419 Dutch-spea-
king perinatal women (HAPPY study) 24. These women filled in the same question-
naires administered at equivalent time points. Details regarding the design of this 
study have been described elsewhere 24. In short, exclusion criteria were a diag-
nosis of a severe psychiatric disorder (e.g. schizophrenia, borderline personality 
disorder and bipolar disorder), use of psychotropic medicine during pregnancy 
(e.g. antidepressants, SSRIs, benzodiazepines), twin or multiple pregnancies and 
a history of chronic disease (e.g. diabetes and thyroid dysfunction). This longitu-
dinal cohort study followed women from the first trimester of pregnancy until one 
year postpartum. Throughout this period, women were asked to complete (online) 
questionnaires regarding their psychological and physical wellbeing. The study 
was approved by the Psychology Ethics Committee at Tilburg University (protocol 
number EC-2012.25), and reviewed by the Medical Ethics Committee at the Máxi-
ma Medical Centre, Veldhoven.  All women provided written informed consent.
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MEASURES

MOTHER-TO-INFANT BONDING

At 12 months postpartum, mothers completed the Pre- and Postnatal Bonding 
Scale 17,25, a self-report measure to assess feelings of bonding from a mother to-
wards her infant. The scale consists of positive items assessing the core concept of 
love as a domain of bonding, and reflects positive feelings a mother might feel to-
ward her child. Mothers were asked to rate items on a four-point Likert-type scale 
(0 = ‘not at all’ to 3 = ‘very much’). Higher scores indicate more positive feelings of 
bonding. The PPBS showed adequate psychometric properties, with a Cronbach’s 
alpha of 0.80 17,25. A cut-off for the PPBS, reflecting suboptimal scores, was defined 
as a score of greater than one standard deviation below the mean, categorised as 
‘suboptimal bonding.’ 

DESCRIPTIVE CHARACTERISTICS

In order to evaluate and compare the occurrence of depressive symptoms in both 
groups during late pregnancy (32 weeks) and early postpartum (six weeks) we 
assessed depressive symptoms using the Dutch version of the Edinburgh Post-
natal Depression Scale (EPDS) 26. The EPDS is a self-report measure and has been 
validated for use in non-postnatal women 27, as well as for use in a Dutch popu-
lation, both during pregnancy 28 and postpartum 29. Items are rated on four-point 
Likert-type scales, with total scores ranging from 0 to 30. Higher scores indicate a 
greater level of depressive symptoms. Women were asked at 12 months postpar-
tum if they had experienced a relapse the first year postpartum and the severity of 
this episode was assessed using the EPDS 30.  
Data regarding demographics (e.g. age, level of education) and obstetric informa-
tion (e.g. parity) were collected with online questionnaires in both cases and controls. 
In the cohort of women with a bipolar spectrum disorder, information concerning 
the diagnosis and additional details with regard to a perinatal relapse (symptoms 
of depression, mania, psychosis) were obtained from their medical records. 

STATISTICAL ANALYSES

Variables were compared between the control group and the BD group using 
Chi-square tests for categorical variables and t-tests for continuous variables. If 
statistically significant, the strength of the relationship was expressed as Cramer’s 
coefficients or Cohen’s d and considered small or medium following conventional 
criteria. We used generalized linear models (GLM) with a binomial distribution 
and logit link to assess the association between the maternal group (independ-
ent variable) and suboptimal bonding (dependent variable), adjusting for poten-
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tial predetermined covariates based on previous studies (age, level of education, 
parity and unplanned pregnancy) e.g. 17. The group of women with BD was further 
analysed to assess the association with mother-to-infant bonding within specific 
subgroups, such as primary diagnosis (bipolar disorder I (BD-I), bipolar disorder II 
(BD-II), or history of postpartum mania and perinatal relapse (yes/no). GLM analy-
ses with a binomial distribution and logit link were also conducted to assess these 
associations. For GLM analyses, the BD-I, BD-II, and postpartum mania group were 
coded into dichotomous variables, while the variable age was centred on the 
mean. Statistical analyses were performed using IBM SPSS version 25.0. 

Results
The demographic and obstetric characteristics of the BD group and the control 
group are shown in Table 1. Differences were found with regard to age and pa-
rity between the two groups, with women with BD being slightly older (medium 
effect size) and more often multiparous. The control group had a paid job more 
often. Compared to the control group, more women with BD reported that their 
pregnancy was unplanned. Apart from age, all differences had a small effect size. 
The groups did not differ with regard to level of education, previous miscarriage 
or abortion, having a partner, and prenatal and postnatal depressive symptoms.

GROUP DIFFERENCES IN MOTHER-TO-INFANT BONDING

Mean bonding scores differed between groups (t = 5.17, p < .001, Cohen’s d 
= 0.67, medium effect size), with women in the BD group reporting lower mo-
ther-to-infant bonding scores (M = 12.46, SD = 2.13) compared to the control 
group (M = 13.76, SD = 1.68). In the control group, 22.3% of the women repor-
ted suboptimal bonding, while 52.0% of the women with BD reported suboptimal 
bonding. Results of the GLM model showed that BD was independently associa-
ted with suboptimal bonding compared to the control group after adjustment for 
age, education, parity and unplanned pregnancy  (β = 1.21, SE = 0.25, p < .001; 
OR 95% CI = 2.04 – 5.52).
Sixteen (66.7%) of the women with postpartum mania reported suboptimal bon-
ding, while 16 (47.1%) of the women with BD-I reported suboptimal bonding, and 
7 (43.8%) of the women with BD-II (χ2 (2, n = 74) = 2.83, p = 0.242, Cramer’s V = 
0.20, small to medium effect size).
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Table 1. Demographic characteristics of the participating women

Bipolar Spectrum Disorder (n = 75) Control group (n = 1419)

N % Mean 
(SD)

Range N % Mean 
(SD)

Range p

Demographics

Age 32.8 
(4.1)

25-43
30.4 
(3.6)

19-43 <0.001

Level of education

Low 0 0 47 3.4

0.276Medium 21 28.8 376 27.1

High 52 71.2 963 69.5

Paid job 43 58.1 1307 94.2 <0.001

Partner 73 98.6 1379 99.2 0.603

Obstetric characteristics

Parity <0.001

Primiparous 21 28.8 740 52.9

Multiparous 52 71.2 660 47.1

Planned pregnancy 62 84.9 1328 95.6 <0.001

Previous miscarriage/ 
abortion

19 25.7 341 24.6 0.829

Gender Child

Girl 38 50.7 713 50.7 0.965

Boy 37 49.3 687 49.3

EPDS score

32 weeks  
pregnancy

4.8 
(5.2)

0-22
4.8 

(4.0)
0-23 0.967

6 weeks  
postpartum

5.3 
(5.3)

0-21
4.8 

(4.4)
0-25 0.394

Bonding score

12 months  
postpartum

12.5 
(2.1)

8-15
13.8 
(1.7)

5-15 <0.001

Score > 1 SD  
< mean

39 52.0 316 22.3 <0.001

Note: SD, standard deviation; level of education, low: primary education or secondary pre-vocational edu-
cation, medium: secondary education or vocational education, high: Bachelor or Master’s degree; EPDS, 
Edinburgh Postnatal Depression Scale; higher bonding scores indicate more positive feelings of bonding.  
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Furthermore, mothers with a BD-I or BD-II diagnosis reported higher mean bon-
ding scores 12 months postpartum (M = 12.76, SD = 2.09, and M = 12. 88, SD = 
1.96, respectively) compared to women with a history of postpartum mania (M 
=11.67, SD = 2.14). (t = 1.95, p = 0.056, Cohen’s d = 0.52, medium effect size and, 
t = 1.81, p = 0.079, Cohen’s d = 0.59, medium effect size, respectively). These dif-
ferences were significant at a 90% level and showed a medium effect size. There 
was no difference in mean bonding scores between the BD-I and BD-II group (t = 
0.18, p = 0.86). After adjustment for age, education, parity and unplanned preg-
nancy, the primary diagnosis was not associated with suboptimal bonding (BD-I: β 
= - 0.68, SE = 0.69, p = 0.330; OR 95% CI = 0.13 – 1.98 and BD-II: β = - 0.61, SE = 
0.85, p = 0.477; OR 95% CI = 0.10 – 2.90).

EFFECT OF PERINATAL RELAPSE ON MOTHER-TO-INFANT BONDING 

Of the group of women in the BD group, 63 (85.1%) used psychotropic medica-
tion during their pregnancy. In total, 27 (37.5%) women had a relapse during the 
current perinatal period, defined as a depressive episode, hypo(-mania) and/or 
psychosis within 12 months after giving birth. There was a significant difference 
in mean EPDS scores at six weeks postpartum between women with a relapse (M 
= 7.72, SD = 5.83) and women without a relapse (M = 4.10, SD = 4.58) (t = 2.79, 
p = .007, Cohen’s d = 0.72, medium effect size). With regard to the primary diag-
nosis, 10 (31.3%) of the women with BD-I, 9 (56.3%) of the women with BD-II and, 
8 (34.8%) of the women with a history of postpartum mania relapsed during the 
current perinatal period. 
Mean bonding scores did not differ between women with (M = 12.22, SD = 2.21) 
and without a relapse (M = 12.64, SD = 2.08) (t = 0.82, p = 0.418). Of the women 
without a relapse 44.4% reported a suboptimal bonding score, while 63.0% of the 
women with a relapse reported a suboptimal bonding score, but this difference 
was not significant (χ2 (1, n = 72) = 2.32, p = 0.128, Phi = 0.18, small effect size). 

Discussion
The present study showed that women with bipolar spectrum disorder are at in-
creased risk for suboptimal bonding scores at 12 months postpartum compared 
to postpartum population-based control women after controlling for several po-
tential confounders. The type of the primary diagnosis (bipolar I disorder, bipolar 
II disorder or bipolar NOS, including women with a history of postpartum mania) 
was not associated with suboptimal bonding. The occurrence of relapse in the 
perinatal period did not influence the bonding score, which was unexpected. 
Our findings add to the knowledge that women with BD and their offspring are a 
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vulnerable and high-risk group, providing a first indication of a suboptimal moth-
er-to-infant bonding early in life. Possibly, women with BD have increased fears of 
failure with regard to bonding, as well as feelings of insecurity, which may impact 
their perceptions of the bond with their child. These worries have been highlight-
ed in the results of a recent qualitative study, showing that BD mothers feared their 
mood episodes would affect bonding with their child (e.g. not wanting their child) 
23. Women with a history of mania have previously experienced mood episodes 
that are specific to the postpartum period, and they might experience greater lev-
els of insecurities, worries and stress regarding their parental abilities, along with 
worries about bonding. However, results of the multivariate analysis showed that 
after adjustment for age, education, parity and unplanned pregnancy, postpartum 
mania was not a significant risk factor for suboptimal bonding. 
Interestingly, relapse during the current postpartum period did not affect bond-
ing scores in women with BD. Our findings could imply that women with BD are 
more vulnerable to impairments in bonding due to the nature of their disorder, 
regardless of relapse. Similar to mothers with depression, feelings of inadequacy, 
insecurity and negative cognitions 19 could influence bonding in mothers with BD. 
Due to the small sample of women with relapse, we were unable to assess differ-
ences in bonding regarding the severity, timing, and symptomatology of relapse 
(depressive symptoms, mixed episode or psychosis/mania). Studies that have 
compared mother-to-infant bonding in patients with postpartum depression and 
postpartum psychosis who had been admitted to a mother-baby unit, found that 
especially women with postpartum depression perceive impairments in bonding 
19,20. Notably, these studies did not include a population of patients diagnosed 
with BD, nor a control group, making it difficult to compare them with the findings 
of the current study. 
The current study has several strengths and limitations. The strength of the study 
is the case-control design of participants who were longitudinally studied dur-
ing pregnancy and in the postpartum period. Our study also has limitations that 
should be considered when interpreting the results. First, the bonding question-
naire is a short screening instrument examining the core concept of mother-to-in-
fant bonding (core concept of love), but does not address other domains of bond-
ing that are for example assessed using the Postpartum Bonding Questionnaire 31. 
Future research is needed to more extensively assess differences in various com-
ponents of early bonding (e.g. rejection, anxiety about care) in mothers with BD. 
Another limitation of the study is the small sample size in the BD group, making 
more thorough subgroup comparisons difficult due to lack of power. Further, both 
women in the control cohort and the BD cohort were more often highly educated 
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compared to the general Dutch population 32 and were predominantly Caucasian 
which hampers generalisability of our results. 
The current findings suggest that women with a history of bipolar spectrum disor-
der prior to the current pregnancy, regardless of relapse during the current peri-
natal period, are at increased risk for suboptimal mother-to-infant bonding.  Our 
findings suggest that incorporating aspects of bonding in interventions for moth-
ers with a history of BD could be valuable, irrespective of a relapse. For example, 
Practical Resources for Effective Postpartum Parenting is an intervention for wom-
en at risk for postpartum depression that focuses on the mother-infant dyad, and 
had positive outcomes for the mother, child and the mother-child relationship 33. 
Next, findings of a meta-analysis showed that maternal-child interaction guidance 
could be a promising intervention for mothers with postpartum depression, with 
regard to parenting and child outcomes 34. Future studies should address the ef-
fectiveness of such interventions for bipolar disorder mother-infant dyads. Subop-
timal bonding is a risk factor for negative behavioural and emotional outcomes in 
children 14,15. It is therefore important to integrate interventions to improve bond-
ing in the treatment of mothers with BD. Especially because offspring of parents 
with BD are at ultra-high risk for developing a mood disorder and other disorders 
later in life 1–3. Mother-to-infant bonding is a process that can already begin prena-
tally 35 and future research could focus on the best timing and type of intervention 
to improve bonding.  
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Abstract
OBJECTIVES 

The prevalence of maternal stress in early years of parenting can negatively im-
pact child development. Therefore, there is a need for an early intervention that is 
easily accessible and low in costs. The current study examined the effectiveness 
of an 8-session online mindful parenting training for mothers with elevated levels 
of parental stress. 

METHODS

A total of 76 mothers were randomized into an intervention (n = 43) or a waitlist 
control group (n = 33). The intervention group completed pretest assessment pri-
or to the online intervention. Participants completed a post intervention assess-
ment after the 10 weeks intervention and a follow-up assessment 10 weeks later. 
The waitlist group completed waitlist assessment, followed by a 10-week waitlist 
period. After these 10 weeks, a pretest assessment took place, after which the 
waitlist group participants also started the intervention, followed by the posttest 
assessment. Participating mothers completed questionnaires on parental stress 
(parent-child interaction problems, parenting problems, parental role restriction) 
and other maternal (over-reactive parenting discipline, self-compassion, symp-
toms of depression and anxiety) and child outcomes (aggressive behavior and 
emotional reactivity) while the non-participating parents (father or another mo-
ther) were asked to also report on child outcomes. 

RESULTS

The online mindful parenting intervention was shown to be significantly more ef-
fective at a 95% level than a waitlist period with regard to over-reactive parenting 
discipline and symptoms of depression and anxiety (small and medium effect si-
zes), and significantly more effective at a 90% level with regard to self-compassion, 
and mother-rated child aggressive behavior and child emotional reactivity (small 
effect sizes). The primary outcome, parental stress, was found to have a 95% sig-
nificant within-group effect only for the subscale parental role restriction (delayed 
small effect size improvement at follow-up). No significant improvements on child 
outcomes were found for the non-participating parent. 

CONCLUSIONS

To conclude, the results provide first evidence that an online mindful parenting 
training may be an easily accessible and valuable intervention for mothers with 
elevated levels of parental stress. 
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Introduction
A child’s social, emotional, behavioral, cognitive and physical development in the 
first years of life is an important foundation for later development1–3. The develop-
ment of children is supported in a positive manner when they have the possibility 
to build a secure relationship with their parents, in which the parents are suppor-
tive and sensitive4,5. An important risk factor for problems in parenting behavior 
and the parent-child relationship is parental stress6,7. Parental stress does not only 
have negative consequences for child development via certain parenting practi-
ces and behaviors, but is also directly related to problems in social, emotional and 
behavioral development8,9. Even when parents do not fall into certain ‘parenting 
traps’ associated with elevated levels of parental stress, children may be affected 
by parental stress through the emotional climate in the family or through observa-
tional learning of parental emotion regulation10. 
Parental stress is defined as the aversive psychological reaction to the demands of 
parenthood11. Child, parent, family and environmental factors influence the level 
of stress that parents experience12. A prospective study that investigated parental 
stress and child behavior problems in families with children aged 3 to 9, showed 
that a high level of child behavior problems is a risk factor for parental stress and 
vice versa8,13. A vicious cycle with increasing levels of both parental stress and child 
behavior problems can lead to negative consequences for the quality of the pa-
rent-child interaction and the security of their relationship14,15. 
Parents differ in their capacity to deal with and regulate parental stress16. Parents 
with high levels of stress and low regulatory capacity, have a higher risk of being 
‘over-reactive’ towards their children in difficult parenting situations17,18. Over-re-
active parenting can be described as a parent’s tendency to respond with impati-
ence and anger to problematic behavior of their children18. Over-reactivity in pa-
renting is found to be predictive of child externalizing problems19,20. A longitudinal 
study of families with adopted children (ages 9 to 27 months) showed that genetic 
risk for negative emotionality predicted child negative emotionality only when the 
adoptive mothers showed a high level of over-reactive parenting21. 
Parents with mental health problems seem to be more susceptible to higher levels 
of parental stress. In the postpartum period, elevated symptoms of depression 
or anxiety were associated with elevated levels of parental stress22. Mothers with 
postpartum depression continued to show elevated levels of parental stress when 
their child was 3 years of age23. Not only parental stress, but also parental mental 
health problems have negative consequences for the parent-child relationship24. 
Therefore, a combination of mental health problems and parental stress may in-
crease parents’ vulnerability in their parenting role. Although one could expect 
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treatment of mental health problems to be beneficial not only for the mother’s 
well-being, but also with regard to parenting, the parent-child relationship, and 
the child’s well-being and development, this may not necessarily be the case23,25,26.
Treatment of parents with a combination of mental health and parenting problems 
should not only focus on reducing their mental health problems, but also on redu-
cing levels of parental stress, improving parental bonding to the child, and impro-
ving the quality of parent-child interaction.
Furthermore, parents with low levels of self-compassion have an increased likeli-
hood of experiencing high levels of parental stress. An association between low 
self-compassion and parental stress was shown both in a community sample27, 
and in parents of children with autism28,29. The support that parents with a high 
level of self-compassion are able to obtain, may make them more resilient against 
parental stress29, similar to the effect of social support on parental resilience30. 
It has become clear how parental vulnerabilities (high psychopathology, low re-
gulatory capacity and self-compassion), child vulnerabilities (difficult tempera-
ment, behavior problems), family and environmental factors contribute to paren-
tal stress. Specific developmental challenges associated with the age of the child 
may also play a role. Parents of toddlers are faced with the challenge of navigating 
between respecting the high need for autonomy in toddlers, and the high need 
for regulatory support31. Toddlers’ limited ability to regulate emotions and beha-
vior may result in noncompliance, aggression, impulsivity and hyperactive beha-
vior, which makes a certain level of parental stress normal in the toddler period. 
However, Deater-Deckard11 emphasized that even though some parental stress 
is normal, variation in both the normal and the extreme ranges of parental stress 
have been linked to adjustment in parents and children. Parental stress early in the 
child’s life has also been shown to be predictive of parental stress later in middle 
childhood32. 
It is therefore important to provide parents who are experiencing elevated levels of 
parental stress with an intervention focused on coping with and reducing parental 
stress. In most parent training programs, a reduction of parental stress is achieved 
by teaching parents certain (cognitive behavioral) parenting techniques33. Howe-
ver, Neece et al.13 posited the possibility of reducing parental stress by providing 
parents stress management trainings. Mindfulness training in the form of a mind-
fulness-based stress reduction training (MBSR)34 is being used world-wide for dif-
ferent kinds of stress-related complaints. Mindful parenting training is an adapted 
intervention that is specifically aimed at helping parents cope with, and regulate, 
their parental stress35,36.
Mindful parenting can be defined as the ongoing process of intentionally bringing 
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moment-to-moment, non-judgmental awareness as best one can to the unfolding 
of one’s own lived experience, including parenting37. This non-judgmental mo-
ment-to-moment awareness can support parents in becoming aware of increasing 
levels of stress, accepting the situation and their own feelings, regulating their 
feelings, and making a more conscious decision instead of giving an impulsive 
reaction that is driven by stress. It can also aid parents in becoming more atten-
tive towards their children, to what they communicate (both in words and by the 
non-verbal signals provoked), and in terms of emotional availability. Although 
Mindful Parenting training has mainly been applied to parents of children with 
psychopathology or developmental problems35,38–40, it has also been shown to be 
effective in reducing parental stress in a preventive setting36. A study by Potharst et 
al.41 showed that a Mindful Parenting training adjusted for mothers with a toddler, 
the ‘Mindful with your toddler’ training, was effective in reducing parental stress, 
as well as in improving mother-child interactions, and child behavior problems. 
The fact that so many parents experience, or are at risk for high levels of parental 
stress when their child is at the toddler age calls for early interventions that are 
both easily accessible and low in costs. The use of internet has facilitated offering 
available interventions to large populations while keeping the societal costs low. 
Mindfulness-based interventions have also been adjusted to an internet format. 
This has additional benefits, such as reduced waiting time before the start of an 
intervention, freedom to pursue the intervention from home in one’s own time and 
pace, and anonymity42. In a meta-analysis, Spijkerman et al.42 showed that mindful-
ness-based internet interventions were not only effective in reducing stress (medi-
um effect size), but also symptoms of depression and anxiety, as well as improving 
well-being and mindfulness (small effect sizes). In this meta-analysis, no mindful-
ness interventions for parents were included. Another meta-analysis on online 
non-mindfulness based parenting programs showed that online parenting inter-
ventions were effective in improving both parental outcomes (medium effect size) 
and child outcomes (small effect size)43. In this meta-analysis, it was concluded that 
online interventions have the potential to not only increase parental knowledge, 
but also to improve parental attitude, parenting abilities and behavior43. 
This study investigated the effectiveness of an online mindful parenting training 
for mothers with young children who experience parental stress. It utilized a rando-
mized controlled design, with an intervention group and a waitlist control group. 
It was hypothesized that the online mindful parenting training would 1) decrease 
parental stress, 2) decrease over-reactive parenting discipline, 3) improve mindful 
parenting and self-compassion, 4) decrease maternal symptoms of anxiety and 
depression, and 5) decrease child behavior problems.  
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Material and Methods
PARTICIPANTS

During the perinatal period, all participating mothers of the current study took part 
in a large longitudinal cohort study based in the Southern region of the Nether-
lands: the Holistic Approach to Pregnancy and the first Postpartum Year (HAPPY) 
study. A detailed protocol of the HAPPY study has previously been described44. In-
clusion criteria for participation in the cohort study were: singleton pregnancy and 
a sufficient understanding of the Dutch language. Exclusion criteria were: chronic 
disease (e.g., diabetes, thyroid dysfunction), severe psychopathology (e.g., schi-
zophrenia, borderline personality disorder, bipolar disorder) and very preterm 
childbirth (gestational age < 32 weeks). Following the HAPPY study, a subsample 
of approximately 500 mothers and their toddlers participated in the HAPPY-follow 
study and were assessed at 2 and/or 3-3.5 years postpartum, and completed the 
Parental Stress Questionnaire (PSQ)45. Of 504 women who completed the PSQ, 
209 (41%) showed an elevated level of parental stress (T-score ≥ 64) on at least 
one of three subscales related to parenting, namely 1) parent child relationship 
problems, 2) parenting problems, and 3) parental role restriction. These 209 mo-
thers with elevated levels of parental stress were eligible for the current study, and 
were invited by e-mail. Of the invited mothers, 127 (61%) did not respond to, or 
declined the invitation. Of the 82 mothers that accepted the invitation, six mothers 
(7%) failed to return informed consent. Thus, a total of 76 women were included in 
the current study and were randomized to either an intervention group (n = 43) or 
a waitlist group (n = 33) (see Figure 1). 

Sample size calculation was based on an expected medium effect size improve-
ment in parental stress42. To achieve a power of 80% to find a significant inter-
action between-within subjects, with 10% alpha, 100 participants were needed 
(50 per treatment group). It was predicted that these numbers could be included, 
because we expected the percentage of eligible mothers that chose to participate 
in the study to be higher (50%). The fact that both groups were smaller than pro-
posed may have negatively influenced the power of the current study. 

PROCEDURE AND DESIGN

The current study is a randomized waitlist controlled trial design. The trial is re-
gistered in the Dutch Trial Register (NTR7401) and was approved of by the Ethics 
Committee of the University of Amsterdam. Written informed consent was ob-
tained from all participants included in the study. Participants were randomized 
before completing T1, but were only informed about the group they were allo-

Proefschrift Myrthe.indd   114Proefschrift Myrthe.indd   114 01-09-20   15:5601-09-20   15:56



Online mindful parenting training  I  115

6

Figure 1. Flowchart for the participating women in the current study.
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cated to after completing T1. For the intervention group, T1 served as a pretest 
assessment, while T1 served as a waitlist assessment for the waitlist group. This 
was followed by an immediate intervention period for the intervention group, and 
a waitlist period for the waitlist group. The intervention group participants were gi-
ven 10 weeks to complete the 8-week intervention, taking into consideration that 
certain circumstances could result in extra time being needed (e.g. vacation or 
sickness) and therefore allowing for participants to complete the intervention. The 
waitlist period for the waitlist control group also lasted 10 weeks. This 10-week 
period was followed by T2: posttest assessment for the intervention group and 
pretest assessments for the waitlist control group. This was followed by another 
10-week period. These 10 weeks served as a follow-up period for the intervention 
group, but also as the intervention period for the waitlist group. The last assess-
ment for both groups was T3: follow-up assessment for the intervention group 
and posttest assessment for the waitlist group. (See Figure 1).
Assessments consisted of questionnaires about maternal functioning that were 
completed online by participating mothers, and questionnaires on child func-
tioning that were completed online by both the participating mothers and the 
non-participating parents (which was another mother in one case, and the father 
in all other cases). The post-test assessment (which was T2 for the intervention 
group and T3 for the waitlist group) also included questions about the number of 
sessions completed, and time spent meditating.  

INTERVENTION

The online mindful parenting training for mothers with toddlers is based on the 
Mindful Parenting training developed by Bögels and Restifo46 and the Mindful 
with your toddler training41. Modifications were made to cater to the online for-
mat as well as to age specific themes. The training was developed by a mindful 
parenting specialist (EP) and an online-intervention specialist (VS). All participants 
created a password-protected personal account on the intervention website  
(https://www.mindful-ouderschap.nl/). The training consists of 8 weekly online 
sessions. Each session consists of the following format: 1) a weekly theme, intro-
duced by a mindfulness trainer in video format, 2) formal meditations (bodyscan, 
sitting meditations, walking meditation, mindful movement) 3) other exercises, 
such as visualization exercises, 4) information about how to deal with difficulties 
during practice, 5) psychoeducation about a mindful parenting theme relevant for 
parents with a toddler, and 6) exercises for daily home practice, including formal 
meditation (of about 10 to a maximum of 20 minutes), informal meditation and 
mindful parenting practice. After completing an exercise, mothers were invited 
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to write about their experiences during the practice. During the training, parents 
learn to become aware of their own experience, also when interacting with their 
child. They are also taught to reflect on the experience and needs of the child. Pa-
rents additionally learn to recognize signals of stress in themselves, and to apply 
short mindfulness exercises in moments of stress. Mothers practiced self-care by 
being kinder to themselves. The training is fully self-directed and does not invol-
ve contact with a mindful parenting trainer or with other parents. Session length 
ranges from about 35 to 50 minutes. An outline of the mindful parenting training 
is displayed in Table 1. 

MEASURES

PRIMARY OUTCOME MEASURE: PARENTAL STRESS.

Parental stress experienced by the participating women was measured using the 
Parental Stress Questionnaire (in Dutch: Opvoedingsbelastingvragenlijst) (PSQ)45, 
which is based on the Parenting Stress Index47. This questionnaire for parents of 
children aged 0 to 18, consists of 34 items that are rated on a scale from 1 to 4 (1 
= not true, 2 = somewhat true, 3 = quite true, 4 = very true). The PSQ has 5 subsca-
les: 1) parent-child relationship problems, 2) parenting problems, 3) parental role 
restriction,4) depressive mood, and 5) physical health problems. This study used 
only the first three subscales, which are related to parenting. Examples of items of 
the first three subscales are, respectively: 1) “My child is a source of enjoyment,” 2) 
“I am in charge when I am with my child,” and 3) “I have less contact with friends 
than I used to because of my child.” In order to interpret the level of parental stress 
experienced, subscale scores were converted into T-scores conform the norms 
of the child’s age (e.g. 0 to 3 years). The PSQ and its subscales have good relia-
bility and validity45,48. The Cronbach’s alpha in the current study were: .84 for pa-
rent-child relationship problems, .85 for parenting problems and .82 for parental 
role restriction. 

SECONDARY OUTCOME MEASURES: MATERNAL FUNCTIONING 

Over-reactive parenting discipline.

Mothers were asked to complete the 10-item overreactivity subscale of the Pa-
renting Scale49. The concept of this subscale refers to a parenting discipline that 
is harsh and authoritative. For each item, participants are provided with two op-
posite statements and are asked to indicate how they react to specific situations 
regarding their child, on a spectrum scaled 1 to 7. For example, “when there is 
a problem with my child,” one end of the spectrum is: “things build up and I do 
things I do not mean to do,” and the other: “things do not get out of hand.” Total 
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scores range from 10 to 70, with higher total scores indicating a more inadequate 
parenting discipline. The parenting scale has adequate reliability and validity49. 
The Cronbach’s alpha for the overreactivity subscale in the current study was .81.
 

Mindful parenting

The Dutch 10-item (original) version of the Interpersonal Mindfulness in Parenting 
Scale (IM-P)50,51 was used to measure mindful parenting. The Cronbach’s alpha for 
this scale in the current study was .49. Considering the weak internal consistency, 
we did not analyze the IM-P in the current study.
Self-compassion

The 3-item version of the Self-Compassion Scale was administered to assess 
self-compassion (SCS-3, Raes and Neff, unpublished manuscript). The SCS-3 is de-
rived from the Self-Compassion Scale and its short-form (SCS-SF)52,53. The three 
items of this scale are: “I try to see my failings as part of the human condition”, 
“When I am feeling down I tend to obsess and fixate on everything that is wrong” 

Table 1. Outline of the 8 sessions of the online mindful parenting training.

1 Automatic pilot
Exercises: Intention meditation, visualization exercise about automatic stress reaction, 
bodyscan
Psychoeducation about automatic pilot and mindful parenting, and seven attitudinal 
foundations

2 Beginner’s mind
Exercises: Sitting meditation with attention to breathing, visualization exercise about the 
way one tends to relate and react to oneself
Psychoeducation about beginner’s mind,  breathing

3 At home in your body
Exercises: Mindful movement, 3-minute breathing space
Psychoeducation about the body, and supporting the autonomy of a child

4 Responsive versus reactive parenting
Exercises: Sitting meditation with attention  breathing and the body, and visualization 
exercise on the use of the 3-minute breathing space in stressful parenting situations
Psychoeducation about responsive versus reactive parenting

5 Self-compassion
Exercises: Sitting meditation with attention for sounds and thoughts, reflection exercise 
about avoidance, self-compassion meditation
Psychoeducation about self-compassion

6 Conflict and repair
Exercises: Walking meditation, visualization exercise on conflict and repair with the child
Psychoeducation about conflict and repair and stress and perspective taking
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(reverse coded), and “I am intolerant and impatient towards those aspects of my 
personality I do not like” (reverse coded). These items represent three domains of 
the self-compassion scale, namely common humanity, mindfulness, and self-kind-
ness. On a scale of 1 to 5 (1 = almost never, 5 = almost always), participants were 
asked to express how frequently they acted as specified in the given statement. 
The range of the total score is 3 to 15, with higher scores indicating greater levels 
of self-compassion. The Cronbach’s alpha for this scale in the current study was .81.
Symptoms of depression and anxiety

To assess symptoms of depression and anxiety, a short screening tool was used: 
the Patient Health Questionnaire-4 (PHQ-4)54. The PHQ-4 is a four-item scale that 
was formed by merging the General Anxiety Disorder-2 (GAD-2)55 and the Patient 
Health Questionaire-2 (PHQ-2)56. For each item, women were asked to indicate 
how frequently they had faced the described statement over the past two weeks 
on a 4-point Likert scale (0 = not at all, 1 = several days, 3 = more than half the days 
and, 3 = nearly every day). Total scores range from 0 to 12, with higher score indi-
cating more symptomatology. Examples of items are: “feeling nervous, anxious or 
on edge” and “little interest or pleasure in doing things.” The PHQ-4 is a reliable 
and valid instrument54,57. The Cronbach’s alpha for the total PHQ-4 score in the 
current study was .80. 

SECONDARY OUTCOME MEASURES: CHILD BEHAVIOR

Child aggressive behavior and emotional reactivity

Both the participating mothers as well as the non-participating parent evaluated 
problem behavior of their toddler. Two subscales of the Dutch Child Behavior 
Checklist for children aged 1½ to 5 (CBCL 1½ - 5)58 were completed: 1) Aggres-
sive Behavior and 2) Emotionally Reactive. For each item, both parents specified 
to which extent it is applicable to how the child has been in the past two months. 
Items are rated on a scale of 0 to 2 (0 = not at all, 1 = sometimes, 2 = often). Total 
scores were calculated for each subscale and were converted into T-scores. Exam-
ples of items for each subscale respectively are: 1) “punishment does not change 
his/her behavior” and 2) “shows panic for no good reason.” In the current study, 
the Cronbach’s alpha for each subscale of the CBCL completed by mother was .88 
and .70 respectively, and for the non-participating parent the Cronbach’s alpha for 
each subscale was .80 and .78 respectively. 

DATA ANALYSES

All primary and secondary outcome measures were normally distributed at T1, 
where skewness and kurtosis were between -1 and +159. The intervention and 

Proefschrift Myrthe.indd   119Proefschrift Myrthe.indd   119 01-09-20   15:5601-09-20   15:56



120  I  Chapter 6

6

waitlist group were compared regarding sociodemographic variables, using inde-
pendent t-tests and chi-square tests. Baseline differences between the groups on 
all outcomes (T1) were analyzed using independent t-tests. If differences between 
the groups in baseline maternal functioning were found, these differences were 
controlled for in subsequent analyses of mother-rated outcome measures. 
Intervention group changes over time and differences in changes over time bet-
ween the intervention and waitlist group on all outcome measures were analyzed 
using multilevel regression models (mixed models). The structure of the multilevel 
models consisted of repeated measurements of time (fixed effects, level 1), nested 
in participants (level 2). Measurements were dummy coded with T1 scores as re-
ference. Besides measurement occasions, the variables group (intervention [used 
as a reference] or waitlist) and PHQ-score at T1 (control variable) were added. 
Data were analyzed to assess whether change before and after the intervention 
was different than change before and after a waitlist period. To test whether this 
difference was present, we added interaction variable group*T2 to the models. 
The interaction variable group*T3 was added to test whether change between T1 
and T3 was the same for both groups, as at T3, the waitlist group had also received 
the intervention. Scores on all outcomes were standardized across assessments, 
so that estimates of regression coefficients for dichotomous explanatory variables 
(measurement occasion, group, interaction between measurement occasion and 
group) can be interpreted similarly to Cohen’s d effect sizes (0.2 small, 0.5 medi-
um, 0.8 large)60, and estimates of regression coefficients for continues explanatory 
variables (PHQ score at T1) can be interpreted similarly to Pearson r effect sizes 
(0.1 small, 0.3 medium, 0.5 large)60. The intercept was a random effect in all mo-
dels. For multilevel analyses all cases are included, including those with missing 
data61. Therefore, all participants that completed T1 and at least one more measu-
rement (T2 and/or T3) were included in the analyses. Data analysis was perfor-
med according to the intention to treat analysis design. Because one-sided tests 
were used, results were considered significant if p < .10. For the primary outcome 
measures and for secondary outcome measures that showed significant within- or 
between-group differences, figures were made to give more insight into the direc-
tion of the differences. 
Dose-response relationship was additionally assessed. It was checked whether the 
number of sessions completed and the number of minutes spent meditating per 
week were associated with the degree to which improvement between pretest 
and posttest was reported. This was assessed for all outcome measures that sho-
wed significant within- and/or between-group differences. The number of sessi-
ons and the number of minutes spent meditating per week were not normally 
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distributed. Therefore, Spearman correlations were used. Improvement between 
pretest and posttest was calculated by subtracting posttest scores from pretest 
scores (T1 minus T2 scores for the intervention group, and T2 minus T3 scores for 
the waitlist group). 

Results
RESPONSE RATE AND ADHERENCE TO INTERVENTION

Of the 43 mothers that were randomized to the intervention group, 43 (100%) 
completed T1, 36 (84%) completed T2, and 37 (86%) completed T3. Of the 33 mo-
thers that were randomized to the waitlist control group, 31 (94%) completed T1, 
30 (91%) completed T2, and 22 (67%) completed T3. Of the intervention group, six 
participants (14%) were excluded because of missing both the T2 and T3 measu-
rement. Of the waitlist group, three (9%) participants were excluded because of 
missing all three measurements or missing both the T2 and T3 measurement. A 
total of 37 and 30 mothers were included in the analyses for the intervention and 
waitlist control group, respectively (See Figure 1). During the 10 weeks between 
pre- and posttest, participants in the intervention group completed an average of 
3.8 sessions of the intervention (SD = 2.59, range 1-8 sessions), and participants 
in the waitlist control group an average of 3.8 sessions (SD = 2.60, range 1-8 ses-
sions). Of the women who completed posttest assessment, five (13.9%) women in 
the intervention group (T2) and 4 (18.2%) women in the waitlist group (T3) com-
pleted the entire training Apart from following the sessions, participants were in-
vited to practice formal meditation daily. Average time spent on meditating was 
14.94 minutes per week in the intervention group (SD = 26.30, range 0-120 minu-
tes), and 18.68 minutes per week in the waitlist control group (SD = 30.33, range 
0-120 minutes). No significant difference in adherence to the sessions and the 
practice of formal meditation between the groups occurred. 

DIFFERENCES BETWEEN THE GROUPS AT BASELINE

The demographic characteristics of the participants are displayed in Table 2. No 
significant differences in demographic characteristics were found between the 
intervention and waitlist group. Mean scores (SD) on all primary outcome measu-
res, secondary outcome measures: maternal wellbeing and secondary outcome 
measures: child behavior  at T1, T2 and T3 (pretest, posttest and follow-up assess-
ment for the intervention group and waitlist, pretest and posttest assessment for 
the waitlist group) are displayed in Table 3, Table 4 and Table 5, respectively. It was 
checked whether the intervention group differed from the waitlist group on any of 
the outcome measures at T1; this was the case for symptoms of depression and 
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anxiety (PHQ-4). The intervention group reporting significantly more symptoms of 
depression and anxiety than the waitlist control group (n = 67, t (65)= 2.28, p = .026, 
95% CI [.18, 2.73], d = .57). Therefore, it was decided to control for symptoms of 
depression and anxiety in subsequent analyses of mother-rated outcome measures. 
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INTERVENTION EFFECTS ON OUTCOME MEASURES

Results of multilevel models of treatment outcome predicted by measurement oc-
casion are shown in Table 6 for the primary outcome measure parental stress, in 
Table 7 for secondary outcome measures regarding maternal functioning, and in 
Table 8 for secondary outcome measures regarding child behavior.

PRIMARY OUTCOME MEASURE: PARENTAL STRESS

Interaction between group and T2 was non-significant for all three subscales of 
the PSQ, showing that there was no difference in improvement between inter-
vention and waitlist (see Figure 2A, B and C). Regarding within-group effects: a 
significant delayed effect (at T3, follow-up) at a 95% level was found on subscale 
parental role restriction for the intervention group (small effect size) (see Table 6).

Table 3. Mean and standard deviations for the primary outcome measure regarding parental stress at 
each measurement point. 

Intervention group Waitlist group

n M (SD) n M (SD)

Primary outcome measure: Parental stress (PSQ)

Parent-child relationship problems

Waitlist - - 30 10.1 (2.6)

Pretest 37 10.5 (2.3) 30 10.0 (2.8)

Posttest 36 10.8 (2.6) 22 9.6 (2.1)

Follow-up 37 10.2 (2.7) - -

Parenting problems
Waitlist - - 30 14.2 (2.9)

Pretest 37 15.1 (3.2) 30 14.2 (3.3)

Posttest 36 14.5 (2.8) 22 13.5 (2.5)

Follow-up 37 14.7 (3.5) - -

Parental role restriction
Waitlist - - 30 13.6 (3.5)

Pretest 37 12.5 (2.6) 30 13.2 (4.0)

Posttest 36 12.6 (3.0) 22 13.5 (3.6)

Follow-up 37 11.7 (2.5) - -

Note: M, mean; SD, standard deviation; PSQ, Parental Stress Questionnaire.
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Table 4. Mean and standard deviations for secondary outcome measures regarding maternal function-
ing at each measurement point. 

Intervention group Waitlist group

n M (SD) n M (SD)

Secondary outcome measures: Maternal functioning

Over-reactive parenting discipline (PS)

Waitlist - - 30 30.6 (8.1)

Pretest 37 31.7 (9.24) 30 31.8 (8.1)

Posttest 35 29.6 (8.20) 22 26.7 (6.1)

Follow-up 37 28.7 (7.47) - -

Self-compassion (SCS-3)

Waitlist - - 30 11.5 (3.9)

Pretest 37 10.5 (4.15) 30 12.2 (4.2)

Posttest 36 12.7 (3.91) 22 13.1 (3.3)

Follow-up 37 12.1 (3.82) - -

Symptoms of depression and anxiety (PHQ-4)

Waitlist - - 30 2.6 (2.2)

Pretest 37 4.05 (2.85) 30 3.3 (3.1)

Posttest 36 3.11 (3.18) 22 2.5 (2.1)

Follow-up 37 2.43 (2.59) - -

Note: M, mean; SD, standard deviation; PS, Parenting Scale; SCS-3, 3-item Self-Compassion Scale; 
PHQ-4, Patient Health Questionnaire – 4.

SECONDARY OUTCOME MEASURES: MATERNAL FUNCTIONING

Regarding over-reactive parenting discipline, a significant interaction (95% level) 
between group and T2 showed that effects of intervention and waitlist differed, 
in favor of the intervention group (see Figure 2D). The absence of a significant 
interaction between group and T3 showed that after the waitlist group had also 
received the intervention (posttest), their improvement in over-reactive parenting 
discipline was similar to the improvement of the intervention group at follow-up. 
Looking at within-group differences for the intervention group, a significant im-
provement (95% level) in over-reactive parenting discipline was found at both T2 
(posttest) and T3 (follow-up, small effect sizes) (see Table 7).
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Table 5. Mean and standard deviations for secondary outcome measures regarding child behavior at 
each measurement point. 

Intervention group Waitlist group

n M (SD) n M (SD)

Secondary outcome measure: Child behavior (CBCL)

Child aggressive behavior assessed by the participating mother

Waitlist - - 30 14.5 (5.9)

Pretest 37 16.0 (7.2) 30 14.3 (6.2)

Posttest 36 13.6 (5.9) 22 13.5 (6.4)

Follow-up 37 13.5 (6.7) - -

Child emotional reactivity assessed by the participating mother

Waitlist - - 30 4.77 (2.7)

Pretest 37 5.03 (3.0) 30 5.23 (3.5)

Posttest 36 4.31 (2.8) 22 4.73 (2.9)

Waitlist 37 4.46 (3.5) - -

Child aggressive behavior assessed by the non-participating parent

Waitlist - - 23 15.2 (4.6)

Pretest 37 14.3 (5.4) 23 14.2 (5.3)

Posttest 34 14.6 (6.4) 22 13.6 (6.0)

Follow-up 28 13.7 (6.5) - -

Child emotional reactivity assessed by the non-participating parent

Waitlist - - 23 4.61 (2.3)

Pretest 36 5.64 (3.4) 24 4.08 (2.9)

Posttest 34 6.00 (3.5) 22 4.18 (2.5)

Waitlist 28 5.75 (3.7) - -

Note: M, mean; SD, standard deviation; PHQ-4, Patient Health Questionnaire – 4; CBCL, Child Behavior 
Checklist.
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With regard to self-compassion, the interaction between group and T2 was sig-
nificant at a 90% level, showing that the effect of intervention was larger than the 
effect of waitlist (small effect size, see Figure 3A). The absence of a significant in-
teraction between group and T3 showed that after the waitlist group had also 
received the intervention (posttest), their improvement in self-compassion was si-
milar to the improvement of the intervention group at follow-up. Looking at within-
group differences for the intervention group, an improvement, significant at 95% 
level, in self-compassion was found at both T2 (posttest, medium effect size) and 
T3 (follow-up, small effect size) (see Table 7).
For symptoms of depression and anxiety, an interaction between group and T2, 
that was significant at 95% level, also showed differential effects of intervention 
and waitlist in favor of the intervention group (medium effect size, see Figure 3B). 
Interaction between group and T3 was also significant (95% level), showing that 
improvement of the intervention group was of larger effect size at follow-up, than 
it was for the waitlist group after they had received the intervention (medium ef-
fect size). For the intervention group, significant within-group improvements (95% 
level) in symptoms of depression and anxiety were shown at T2 (posttest, small 
effect size) and T3 (follow-up, medium effect size) (see Table 7). 

SECONDARY OUTCOME MEASURES: CHILD BEHAVIOR

Child behavior was rated by both parents. The interaction between group and T2 
was significant at a 90% level in multilevel models predicting both mother-rated 
child aggressive behavior and child emotional reactivity, showing that there was 
a difference in effect for the intervention and waitlist control group (small effect 
sizes, see Figure 3C and 3D). The absence of a significant interaction between 
group and T3 for mother-rated child aggressive behavior and emotional reactivity 
showed that after the waitlist group had also received the intervention (posttest), 
the improvement in mother-reported child behavior was similar to the improve-
ment of the intervention group at follow-up. Looking at within-group change, im-
provement at both T2 (posttest) and T3 (follow-up, small effect sizes) was found 
for child aggressive behavior, but not for child emotional reactivity (see Table 8).
For child aggressive behavior and emotional reactivity as assessed by the non-par-
ticipating parent, no significant interactions between group and measurement oc-
casion were found, as well as no significant within-group effects (see Table 8).
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Figure 2. Changes in mean scores regarding (A) parent-child relationship problems, (B) parenting 
problems, (C) parental role restriction, and (D) over-reactive parenting discipline for women in the in-
tervention and waitlist group over the 20-week study period: T1 to T2 (0-10 weeks) and T2 to T3 (10-20 
weeks). Note: Intervention group assessments: T1, pretest; T2, posttest; T3, follow-up; Waitlist group 
assessment: T1, waitlist; T2, pretest; T3 posttest. 

Figure 3. Changes in mean scores regarding (A) self-compassion, (B) symptoms of depression and anxiety, (C) 
child aggressive behavior and (D) child emotional reactivity for women in the intervention and waitlist group 
over the 20-week study period: T1 to T2 (0-10 weeks) and T2 to T3 (10-20 weeks). Note: Intervention group as-
sessments: T1, pretest; T2, posttest; T3, follow-up; Waitlist group assessment: T1, waitlist; T2, pretest; T3 posttest. 
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DOSE-RESPONSE RELATIONSHIP

Spearman correlations were calculated to study the dose-response relationship. 
A higher number of completed sessions was significantly associated with greater 
improvement on three outcome measures, namely parental role restriction (rs = 
.26, p = .047), self-compassion (rs = -.43, p = .001), and symptoms of depression 
and anxiety (rs = .26, p = .053). The number of minutes spent meditating was not 
associated with improvement on any of the outcome measures. 

Discussion
This study evaluated the effectiveness of an 8-week online mindful parenting trai-
ning for mothers with young children who experience parental stress. A randomi-
zed controlled study design was utilized, with an intervention and a waitlist control 
group. The intervention group received the intervention during the first 10 weeks 
of the study, while the waitlist control group received the intervention during the 
second 10 weeks of the study. The online mindful parenting intervention was 
shown to be more effective than a waitlist period with regard to symptoms of de-
pression and anxiety (medium effect size difference between the groups), over-re-
active parenting discipline, self-compassion, and child emotional reactivity (small 
effect size difference). A significant within-group effect was found for the primary 
outcome: parental stress, with regard to the parental role restriction subscale. The 
intervention group showed a delayed improvement (small effect size) on this sub-
scale. A within-group difference (small effect size) was also found for child aggres-
sive behavior at both post-test and follow-up for the intervention group.  No signi-
ficant improvement was found on child outcomes for the non-participating parent.
With regard to the primary outcome measure parental stress, a delayed effect was 
found in the intervention group on the domain of parental role restriction, that 
is, only at follow-up (within-group effect of small effect size). During the toddler 
period, the child is dependent on parental presence and co-regulation, which mo-
thers may experience as a constraint on their personal life with respect to activities 
that they enjoy for themselves. Possibly, by doing the training and reflecting on 
their own feelings, parents become more aware of their own needs. By taking the 
time to do the training and completing the daily exercises, they may realize that ta-
king time for themselves is possible, which may help them to arrange activities for 
themselves. Alternatively, mothers may be able to accept the situation more than 
they did before, or they may be able to adjust their expectations. Accordingly, 
enjoying things for themselves, even if only for a short period of time and/or in 
presence of the child may seem more possible. An immediate improvement in 
parental role restriction was found in the waitlist group after the training. Possibly, 
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the completion of the questionnaires twice before being able to start the training 
helped them prepare and profit more optimally from the training. Furthermore, 
the waiting period may have provided time to plan ahead and prepare for the start 
of the training more thoroughly.  
Of the different parental stress domains, only parental role restriction improved 
over time, while parent-child relationship problems and parenting problems did 
not. Duncan et al.62 presented a model of mindful parenting that aimed to explain 
how mindful parenting could improve parenting and parent-child interactions. It 
is therefore surprising that especially these two domains of parental stress did 
not improve. Earlier studies that examined the effectiveness of mindful paren-
ting group training have found improvements in parenting problems and the pa-
rent-child relationship35,38,41. Also, in a study comparing mindful parenting training 
in clinical versus non-clinical settings, in which the same questionnaire was used as 
the one in the current study, improvements in problems with parenting and in the 
parent-child relationship were reported by the parents after the training in both 
settings36. 
Two important differences between the face-to-face groups versus online training 
are the presence of a trainer/therapist and a peer group of parents, who can both 
in their own way offer support and empathy. Furthermore, they could provide a 
sense of the universality of parental difficulties, an understanding of the parenting 
situation, or advice on how to apply mindfulness in specific situations. A study that 
compared a self-directed versus therapist-assisted telehealth intervention for pa-
rents of children with autism spectrum disorder, found that contact with a therapist 
via video-conferencing could be of added value in online parenting programs63. 
Results showed that parents in both groups improved in observed parent fidelity, 
self-reported self-efficacy, stress, and positive perceptions of their child, but that 
the therapist-assisted group improved more regarding parent fidelity and positive 
perceptions of the child63. A meta-analysis of online parenting programs indica-
ted that self-directed programs were more effective with regard to parental know-
ledge, while programs with professional support (coaching with an earpiece) had 
better results in terms of parental behavior43. Furthermore, programs featuring 
both professional and peer support showed better results regarding attitudinal 
changes43. 
Another difference with the group training is that the online training was less in-
tensive, contained a shorter session length, had lower adherence, and gave less 
support for carrying out home practice. In the current study, average time spent 
meditating (excluding time spent mediating during training sessions) was only 15 
minutes per week by the intervention group, and 19 minutes per week by the 
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waitlist control group in the period that they followed the training (between T2 
and T3). In an afore mentioned study by Potharst et al.41 in which improvements in 
problems with parenting and in the parent-child relationship were found with the 
same questionnaire that was used in the current study, an average meditation time 
of two hours per week was reported.  The limited meditation time in the current 
study may also have contributed to the lack of improvement in parenting and the 
parent-child relationship. A final difference to be mentioned is the methodological 
nature of this study. The current study was one of the first to utilize a randomized 
control design where participants were randomly assigned to an intervention or 
waitlist control group, while the other studies used pre- and posttest or quasi-ex-
perimental designs. Future studies should examine whether an e-health coach or 
possibilities to be in touch with other parents following the training can support 
the online format by assisting parents in specific problems regarding parenting or 
the parent child relationship. 
A specific area of parenting that did improve significantly in the current study is 
over-reactive parenting discipline (small effect size interaction between group and 
T2). Possibly, this area of parenting was more susceptible to change in this online 
version of the mindful parenting training because it may depend more on insight 
rather than on the number of hours spent reflecting on experiences in mediati-
ons and inquiries, together with a group. The first session provided participants 
with psycho-education about automatic stress reactions (fight, flight, freeze) that 
also involves over-reactivity (fight). Thus, even parents that only completed the first 
(few) session(s), may have benefited from this psycho-education. Improvement in 
over-reactive parenting was indeed not associated with the number of minutes 
spent meditating per week, nor the number of completed sessions. Yet, the other 
outcome measures related to maternal functioning (for which improvement was 
shown) were related to the number of completed sessions. 
The current study found that the online mindful parenting training yielded posi-
tive results regarding self-compassion (small effect size interaction at 90% signifi-
cance level between group and T2). Mindful parenting teaches parents a certain 
framework that helps them relate differently, not only towards their child and the 
problems they experience (with their child), but also towards themselves. Mind-
ful parenting can be used to find a balance between taking care of the children 
without losing sight of one’s own needs, learning how to better take care of one-
self and be friendly towards oneself. An important element of self-compassion is 
a sense of common humanity64. Following a mindful parenting training in a group 
may enhance the experience of common humanity. Parents who normally feel al-
one in the difficulties they experience in parenthood, may feel reassured by the 
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fact that other parents experience difficulties as well. The positive result regarding 
self-compassion in the current study shows that being with a group of people with 
similar problems is not a necessity to increase self-compassion. 
Positive effects were also found for symptoms of depression and anxiety (medium 
effect size interaction between group and T2). A meta-analysis on the effective-
ness of online mindfulness trainings also showed small but significant improve-
ments in symptoms of depression and anxiety42. This meta-analysis found that the 
improvements in depression and anxiety in a population of healthy individuals 
were smaller in effect size compared to individuals with psychological symptoms, 
but these differences were not significant42. This seems to be in line with the results 
of the current study, where the intervention group also showed a greater improve-
ment. The intervention group reported more symptoms of depression and anxiety 
than the waitlist group at baseline. At T3, after the waitlist control group had also 
received the intervention, improvement was still smaller than in the intervention 
group. The difference between the groups at baseline may have therefore enlar-
ged the interaction effect between group and T2. The current study confirms that 
especially for parents with higher levels of depression and anxiety, a mindfulness 
training can be beneficial, even if the specific mindfulness training is primarily fo-
cused on parenting and parental stress.
As the participating mothers report some positive personal change after partici-
pating in the training, it is also of interest whether their children additionally pro-
fit from these (self-perceived) changes. Indeed, a significant interaction between 
group and T2 at 90% level was found for mother-rated child aggressive behavi-
or (small effect sizes of interaction between group and T2). Effect sizes of within-
group differences between pretest, posttest and follow-up in child aggressive 
behavior were similar to effect sizes on child externalizing psychopathology that 
were reported in a study on the effectiveness of mindful parenting group trainings 
in youth mental health care39. These results were also comparable to the effect 
size of improvement in child behavior that was reported in a meta-analysis on the 
effectiveness of online parenting trainings43. 
The improvement in mother reported child aggressive behavior can be explained 
in three ways: 1) there was an actual improvement in aggressive behavior of the 
children, 2) there was an improvement in child aggressive behavior towards the 
mothers, 3) a change occurred in the experienced burden from their children’s 
behavior, and 4) a change for the mothers in the intervention group occurred in 
the way they perceived their child’s behavior due to the knowledge of being in the 
intervention group. To gain clarity on how to interpret mother-reported change 
in their children, partners were allowed to complete a questionnaire about their 
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children’s behavior. The partners reported no change in their children’s aggres-
sive behavior after the training. This seems to point at the second, third or fourth 
explanation for the change the mothers in the intervention group reported. When 
examining the mean scores over time, the post-test (T2) decrease in the interventi-
on group seems to be larger than the post-test decrease (T3) in the waitlist group, 
which seems to point to the fourth explanation. However, child aggressive beha-
vior scores were somewhat higher in the intervention group than in the waitlist 
group at baseline (T1), and were similar at T3, after both groups received the inter-
vention. Possibly, a larger study, in which observational measures of parent-child 
interaction and child behavior are included, and in which mechanisms of change 
are studied, could provide more insight. Specifically, it could provide more clarity 
regarding the interpretation of self-reported change in children’s behavior after 
following an online mindful parenting training. However, the fact that the interpre-
tation of the outcome on child behavior of the current study is unclear, does not 
imply that the outcome itself is trivial, as parental perception of child behavior can 
influence child development and child behavior65.  
Furthermore, regarding child emotional reactivity, a significant interaction bet-
ween group and T2 at 90% level was found. High child emotional reactivity may 
be a result of emotion regulation problems66,67. The development of emotion re-
gulatory abilities in children is dependent on child cognitive development and on 
child temperament, but also on parental emotion regulatory abilities68. Training in 
mindfulness improves emotion regulation and decreases emotion regulation pro-
blems69. An example of this is the decrease in over-reactive parenting discipline in 
the current study. Therefore, online mindful parenting training may enhance the 
development of emotion regulatory abilities and decrease emotional reactivity in 
children. 
Treatment fidelity was relatively low in the current study, and the variability in tre-
atment fidelity was high. Average time spent meditating apart from the training 
sessions was about 15 minutes per week, with a range of 0 to 120 minutes. In an 
above mentioned study on a mindful parenting group training in a clinical and 
non-clinical setting, average meditation time was two hours per week36. In other 
studies on online mindfulness interventions, participants also practiced more than 
in the current study. In a study on an online mindfulness training for employees, 
participants practiced on average 13 minutes per day or 1.5 hours per week70. In 
two studies on preventative online mindfulness trainings, participants practiced on 
average 4 times a week for about 20 minutes71,72. In one of these studies, a weak 
but statistically significant correlation was found between the amount of practice 
and improvement on stress and mindfulness72. Possibly, the average amount of 
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practice in the current study was too low to show such an association. The asso-
ciation between mindfulness practice and training outcome is however, complex. 
In a randomized controlled trial on the effectiveness of mindfulness-based cogni-
tive therapy (MBCT) group training for patients with recurrent depression, it was 
found that in general MBCT was not more effective in preventing a relapse than 
cognitive psychological education similar to what is taught in MBCT73. Only for 
patients who scored above the median on level of childhood trauma, MBCT was 
shown to be more effective than psychoeducation without practice in mindfulness 
meditation73.
Only 15.5% of the participants completed the training, and on average about four 
sessions were completed. In a meta-analysis on the effectiveness of online mind-
fulness interventions, five studies that reported the percentage of participants 
who completed the intervention were included, and these percentages ranged 
from about 40% to 90%42. In the study on a mindful parenting group training in a 
clinical and non-clinical setting adherence to the training was around 85%36. Ho-
wever, adherence to the training is not defined as completing all sessions in group 
trainings, as it is considered normal that participants miss one or a few sessions 
due to illness or vacation for example. The question is whether the online mindful 
parenting training in the current form is feasible for parents with parental stress. 
Possibly, the workload (e.g. daily homework, formal and informal meditation prac-
tice and mindful parenting practice) is too high for participants with a family with 
young children who already experience elevated levels of stress, given the lack of 
support or guidance by a trainer in the online format. It is however also possible 
that participants did not feel a need to follow more sessions than they did. This 
may have been the case for women who wanted to learn to be less over-reactive 
in their parenting, because over-reactive parenting discipline decreased signifi-
cantly during the training, regardless of the number of sessions completed. Pos-
sibly, a shorter training fits better with the online format. In two studies, positive 
effects were reported of short (two session and/or two week trainings) on stress 
and symptoms of anxiety and depression74,75. It is important to further study the 
feasibility and acceptability of the online mindful parenting training, and also fo-
cus on the facilitators and barriers for following the training.
The current study had both strengths and limitations. A major strength of the study 
was the utilization of a randomized design, and the fact that both the participating 
mothers and their partners participated in the study. One limitation is that at base-
line, the intervention group reported more symptoms of depression and anxiety 
compared to the waitlist control group. This difference could not be explained by 
bias caused by participant’s knowledge of which group they were allocated to, 
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as they were randomized after the completion of T1. It can also not be due to a 
greater drop-out rate by mothers with more symptoms of depression and anxie-
ty in the waitlist group, which could have explained that they were in need of a 
short-term intervention or support. Of the three women that dropped out of the 
waitlist group, two never completed T1 and were therefore not informed about 
their allocation to waitlist control group, and the third participant had a very low 
score (2) on the PHQ-4. This difference between groups may have influenced the 
results, even though the difference seems to have been caused by chance and we 
statistically controlled for it. Possibly, the intervention influenced the intervention 
group and waitlist control group differentially. For example, mothers with higher 
level of depression and anxiety needed to focus more on the self and internalizing 
symptoms, while the waitlist control group may have had more mental space to 
focus on the parent-child relationship. Another possibility is that practicing formal 
meditations in between sessions was more feasible for mothers with lower levels 
of depression and anxiety, which gave them the opportunity to benefit more from 
the training. 
A second limitation was the relatively low proportion of eligible women that chose 
to participate, in addition to the low adherence to the intervention. This seems to 
suggest that an investigation on the feasibility and acceptance of the current ver-
sion of the online mindful parenting training is needed, as well as an adjustment 
of the current training in order to improve feasibility and acceptance for mothers 
with elevated levels of stress. Intention-to-treat analyses, however, showed that 
despite the low adherence, the training had some positive effects on the partici-
pants. This brings up the question how many sessions are needed to experience 
positive effects. The low percentage of eligible women that chose to participate, 
and thus the lower than intended sample size had negative consequences for the 
power of the current study. In combination with the non-clinical sample that the 
training was offered to, and the relatively small effects that were expected because 
the training was offered online and without professional or peer support, this may 
have limited the possibility of finding significant interaction effects of group and 
measurement occasion on some outcome measures.  A third limitation is that the 
mindful parenting measure showed a weak internal consistency, resulting in being 
removed as an outcome measure. Therefore, it is not possible to confirm that the 
changes were due to an increase in mindful parenting. The low reliability of the 
measure may have been due to the fact that we chose the original (short) version 
of the IM-P, that also showed weak reliability in an earlier study on the effective-
ness of Mindful Parenting36. A fourth limitation is the sole use of self-report measu-
res. For a reliable measurement of parent-child interaction (that includes parental 
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overreactivity), parent-child interaction observation is the preferred method76. 
The variability of significant results, the lack of information on the working mecha-
nisms, and the relatively small effect size improvements that were shown in the 
current study call for modesty in the conclusions that are drawn. However, results 
do show that an online mindful parenting training seems to be effective in impro-
ving maternal symptoms of depression and anxiety, over-reactive parenting dis-
cipline, self-compassion, and mother-perceived child behavior. The current study 
does therefore provide first evidence that an online parenting training may be an 
easily accessible and valuable addition to the existing range of interventions for 
mothers with elevated levels of parental stress.

Proefschrift Myrthe.indd   139Proefschrift Myrthe.indd   139 01-09-20   15:5601-09-20   15:56



140  I  Chapter 6

6

References

1.  Briggs-Gowan MJ, Carter AS, Bosson-Heenan J, Guyer AE, Horwitz SM. Are Infant-Toddler 
Social-Emotional and Behavioral Problems Transient? J Am Acad Child Adolesc Psychiatry. 
2006;45(7):849-858. doi:10.1097/01.chi.0000220849.48650.59

2.  Feldman R, Eidelman AI. Biological and environmental initial conditions shape the 
trajectories of cognitive and social-emotional development across the first years of life. Dev 
Sci. 2009;12(1):194-200. doi:10.1111/j.1467-7687.2008.00761.x

3.  Bornstein MH, Hahn C-S, Haynes OM. Social competence, externalizing, and internalizing 
behavioral adjustment from early childhood through early adolescence: Developmental 
cascades. Dev Psychopathol. 2010;22(4):717-735. doi:10.1017/S0954579410000416

4.  Bernier A, Carlson SM, Whipple N. From External Regulation to Self-Regulation: Early 
Parenting Precursors of Young Children’s Executive Functioning. Child Dev. 2010;81(1):326-
339. doi:10.1111/j.1467-8624.2009.01397.x

5.  Deater-Deckard K. Parenting stress and children’s development: introduction to the special 
issue. Infant Child Dev. 2005;14(2):111-115. doi:10.1002/icd.383

6.  McMahon CA, Meins E. Mind-mindedness, parenting stress, and emotional availability 
in mothers of preschoolers. Early Child Res Q. 2012;27(2):245-252. doi:10.1016/j.
ecresq.2011.08.002

7.  Mills-Koonce WR, Appleyard K, Barnett M, Deng M, Putallaz M, Cox M. Adult attachment style 
and stress as risk factors for early maternal sensitivity and negativity. Infant Ment Health J. 
2011;32(3):277-285. doi:10.1002/imhj.20296

8.  Anthony LG, Anthony BJ, Glanville DN, Naiman DQ, Waanders C, Shaffer S. The relationships 
between parenting stress, parenting behaviour and preschoolers’ social competence and 
behaviour problems in the classroom. Infant Child Dev. 2005;14(2):133-154. doi:10.1002/
icd.385

9.  Crnic KA, Gaze C, Hoffman C. Cumulative parenting stress across the preschool 
period: relations to maternal parenting and child behaviour at age 5. Infant Child Dev. 
2005;14(2):117-132. doi:10.1002/icd.384

10.  Morris AS, Silk JS, Steinberg L, Myers SS, Robinson LR. The Role of the Family Context in the 
Development of Emotion Regulation. Soc Dev. 2007;16(2):361-388. doi:10.1111/j.1467-
9507.2007.00389.x

11.  Deater-Deckard K. Parenting Stress and Child Adjustment: Some Old Hypotheses and 
New Questions. Clin Psychol Sci Pract. 1998;5(3):314-332. doi:10.1111/j.1468-2850.1998.
tb00152.x

12.  Östberg M, Hagekull B. A Structural Modeling Approach to the Understanding of Parenting 
Stress. J Clin Child Psychol. 2000;29(4):615-625. doi:10.1207/S15374424JCCP2904_13

13.  Neece CL, Green SA, Baker BL. Parenting stress and child behavior problems: A transactional 
relationship across time. Am J Intellect Dev Disabil. 2012;117(1):48-66. doi:10.1352/1944-
7558-117.1.48

14.  Ciciolla L, Gerstein ED, Crnic KA. Reciprocity Among Maternal Distress, Child Behavior, and 
Parenting: Transactional Processes and Early Childhood Risk. J Clin Child Adolesc Psychol. 
2014;43(5):751-764. doi:10.1080/15374416.2013.812038

15.  Lewallen AC, Neece CL. Improved Social Skills in Children with Developmental Delays After 
Parent Participation in MBSR: The Role of Parent–Child Relational Factors. J Child Fam Stud. 
2015;24(10):3117-3129. doi:10.1007/s10826-015-0116-8

16.  Leerkes EM, Su J, Calkins SD, O’Brien M, Supple AJ. Maternal physiological dysregulation 
while parenting poses risk for infant attachment disorganization and behavior problems. Dev 
Psychopathol. 2017;29(1):245-257. doi:10.1017/S0954579416000122

17.  Lorber MF. The role of maternal emotion regulation in overreactive and lax discipline. J Fam 
Psychol. 2012;26(4):642-647. doi:10.1037/a0029109

18.  Prinzie P, Onghena P, Hellinckx W. Reexamining the Parenting Scale. Eur J Psychol Assess. 
2007;23(1):24-31. doi:10.1027/1015-5759.23.1.24

19.  O’Leary S, Slep A, Read M. A Longitudinal Study of Mothers’ Overreactive Discipline and 
Toddlers’ Externalizing Behavior. J Abnorm Child Psychol. 1999;27:331-341.

20.  Miller-Lewis LR, Baghurst PA, Sawyer MG, et al. Early Childhood Externalising Behaviour 
Problems: Child, Parenting, and Family-related Predictors Over Time. J Abnorm Child 

Proefschrift Myrthe.indd   140Proefschrift Myrthe.indd   140 01-09-20   15:5601-09-20   15:56



Online mindful parenting training  I  141

6

Psychol. 2006;34(6):886-901. doi:10.1007/s10802-006-9071-6
21.  Lipscomb ST, Leve LD, Shaw DS, et al. Negative emotionality and externalizing problems 

in toddlerhood: Overreactive parenting as a moderator of genetic influences. Dev 
Psychopathol. 2012;24(1):167-179. doi:10.1017/S0954579411000757

22.  Riva Crugnola C, Ierardi E, Ferro V, Gallucci M, Parodi C, Astengo M. Mother-Infant Emotion 
Regulation at Three Months: The Role of Maternal Anxiety, Depression and Parenting Stress. 
Psychopathology. 2016;49(4):285-294. doi:10.1159/000446811

23.  Milgrom J, Ericksen J, McCarthy R, Gemmill AW. Stressful impact of depression on early 
mother–infant relations. Stress Heal. 2006;22(4):229-238. doi:10.1002/smi.1101

24.  Siegel D, Hartzell M. Parenting from the inside out: How Deeper Self-Understanding Can 
Help You Raise Children Who Thrive. New York: J.P. Tarcher/Putnam; 2003.

25.  Kersten-Alvarez LE, Hosman CMH, Riksen-Walraven JM, Van Doesum KTM, Hoefnagels C. 
Which preventive interventions effectively enhance depressed mothers’ sensitivity? A meta-
analysis. Infant Ment Health J. 2011;32(3):362-376. doi:10.1002/imhj.20301

26.  Murray L, Cooper P, Fearon P. Parenting difficulties and postnatal depression: implications for 
primary healthcare assessment and intervention. Community Pract J Community Pract Heal 
Visit Assoc. 2014.

27.  Gouveia MJ, Carona C, Canavarro MC, Moreira H. Self-Compassion and Dispositional 
Mindfulness Are Associated with Parenting Styles and Parenting Stress: the Mediating Role 
of Mindful Parenting. Mindfulness (N Y). 2016;7(3):700-712. doi:10.1007/s12671-016-0507-y

28.  Beer M, Ward L, Moar K. The Relationship Between Mindful Parenting and Distress in Parents 
of Children with an Autism Spectrum Disorder. Mindfulness (N Y). 2013;4(2):102-112. 
doi:10.1007/s12671-012-0192-4

29.  Neff KD, Faso DJ. Self-Compassion and Well-Being in Parents of Children with Autism. 
Mindfulness (N Y). 2015;6(4):938-947. doi:10.1007/s12671-014-0359-2

30.  Horton TV, Wallander JL. Hope and social support as resilience factors against psychological 
distress of mothers who care for children with chronic physical conditions. Rehabil Psychol. 
2001;46(4):382-399. doi:10.1037/0090-5550.46.4.382

31.  NETWORK NECCR. Affect dysregulation in the mother–child relationship in the toddler 
years: Antecedents and consequences. Dev Psychopathol. 2004;16(01). doi:10.1017/
S0954579404044402

32.  Östberg M, Hagekull B, Hagelin E. Stability and prediction of parenting stress. Infant Child 
Dev. 2007;16(2):207-223. doi:10.1002/icd.516

33.  Lundahl B, Risser HJ, Lovejoy MC. A meta-analysis of parent training: Moderators and follow-
up effects. Clin Psychol Rev. 2006;26(1):86-104. doi:10.1016/j.cpr.2005.07.004

34.  Kabat-Zinn J. Full Catastrophe Living: Using the Wisdom of Your Body and Mind to Face 
Stress, Pain, and Illness. Delta Trade Paperbacks; 1990.

35.  Bögels SM, Hellemans J, van Deursen S, Römer M, van der Meulen R. Mindful parenting 
in mental health care: Effects on parental and child psychopathology, parental stress, 
parenting, coparenting, and marital functioning. Mindfulness (N Y). 2014;5(5):536-551. 
doi:10.1007/s12671-013-0209-7

36.  Potharst ES, Baartmans JMD, Bögels SM. Mindful Parenting Training in a Clinical Versus Non-
Clinical Setting: An Explorative Study. Mindfulness (N Y). September 2018. doi:10.1007/
s12671-018-1021-1

37.  Kabat-Zinn M, Kabat-Zinn J. Everyday Blessings: The Inner Work of Mindful Parenting. New 
York: Hyperion; 1997.

38.  Emerson L, Aktar E, Biesters K, De Bruin E, Potharst E, Bögels S. Mindful Parenting in 
Secondary Child Mental Health: Key Parenting Predictors of Treatment Seekers and Treatment 
Effects (in Revision).

39.  Meppelink R, de Bruin EI, Wanders-Mulder FH, Vennik CJ, Bögels SM. Mindful Parenting 
Training in Child Psychiatric Settings: Heightened Parental Mindfulness Reduces Parents’ and 
Children’s Psychopathology. Mindfulness (N Y). 2016;7(3):680-689. doi:10.1007/s12671-016-
0504-1

40.  Singh NN, Lancioni GE, Winton ASW, et al. Mindful Parenting Decreases Aggression and 
Increases Social Behavior in Children With Developmental Disabilities. Behav Modif. 
2007;31(6):749-771. doi:10.1177/0145445507300924

41.  Potharst ES, Zeegers M, Bögels SM. Mindful With Your Toddler Group Training: Feasibility, 
Acceptability, and Effects on Subjective and Objective Measures. Mindfulness (N Y). 2018. 
doi:10.1007/s12671-018-1073-2

Proefschrift Myrthe.indd   141Proefschrift Myrthe.indd   141 01-09-20   15:5601-09-20   15:56



142  I  Chapter 6

6

42.  Spijkerman MPJ, Pots WTM, Bohlmeijer ET. Effectiveness of online mindfulness-based 
interventions in improving mental health: A review and meta-analysis of randomised 
controlled trials. Clin Psychol Rev. 2016;45:102-114. doi:10.1016/j.cpr.2016.03.009

43.  Nieuwboer CC, Fukkink RG, Hermanns JMA. Online programs as tools to improve parenting: 
A meta-analytic review. Child Youth Serv Rev. 2013;35(11):1823-1829. doi:10.1016/j.
childyouth.2013.08.008

44.  Truijens SEM, Meems M, Kuppens SMI, et al. The HAPPY study (Holistic Approach to 
Pregnancy and the first Postpartum Year): Design of a large prospective cohort study. BMC 
Pregnancy Childbirth. 2014;14(1):1-12. doi:10.1186/1471-2393-14-312

45.  Vermulst A, Kroes G, Meyer R De, Nguyen L, Veerman JW. Opvoedingsbelastingvragenlijst 
(OBVL). Handleiding. Nijmegen: Praktikon; 2012.

46.  Bögels S, Restifo K. Mindful Parenting: A Guide for Mental Health Practitioners. New York: 
Springer Science & Business Media; 2013.

47.  Abidin RR. Parenting Stress Index Manual. Charlottesville: ediatric Psychology Press; 1983.
48.  Veerman JW, Kroes G, De Meyer RE, Nguyen LM, Vermulst AA. Opvoedingsbelasting in kaart 

gebracht. Een kennismaking met de Opvoedingsbelastingvragenlijst (OBVL). JGZ Tijdschr 
voor Jeugdgezondheidsz. 2014;46(3):51-55. doi:10.1007/s12452-014-0016-0

49.  Arnold DS, O’Leary SG, Wolff LS, Acker MM. The Parenting Scale: A measure of dysfunctional 
parenting in discipline situations. Psychol Assess. 1993;5(2):137-144. doi:10.1037/1040-
3590.5.2.137

50.  Duncan LG. Assessment of Mindful Parenting Among Parents of Early Adolescents: 
Development and Validation of the Interpersonal Mindfulness in Parenting Scale. 2007.

51.  de Bruin EI, Zijlstra BJH, Geurtzen N, et al. Mindful Parenting Assessed Further: Psychometric 
Properties of the Dutch Version of the Interpersonal Mindfulness in Parenting Scale (IM-P). 
Mindfulness (N Y). 2014;5(2):200-212. doi:10.1007/s12671-012-0168-4

52.  Neff K. The Development and Validation of a Scale to Measure Self-Compassion. Self 
Identity. 2003;2(3):223-250. doi:10.1080/15298860309027

53.  Raes F, Pommier E, Neff KD, Van Gucht D. Construction and factorial validation of a 
short form of the Self-Compassion Scale. Clin Psychol Psychother. 2011;18(3):250-255. 
doi:10.1002/cpp.702

54.  Kroenke K, Spitzer RL, Williams JBW, Löwe B. An Ultra-Brief Screening Scale for Anxiety 
and Depression: The PHQ–4. Psychosomatics. 2009;50(6):613-621. doi:10.1016/S0033-
3182(09)70864-3

55.  Kroenke K, Spitzer RL, Williams JBW, Monahan PO, Löwe B. Anxiety Disorders in 
Primary Care: Prevalence, Impairment, Comorbidity, and Detection. Ann Intern Med. 
2007;146(5):317. doi:10.7326/0003-4819-146-5-200703060-00004

56.  Kroenke K, Spitzer RL, Williams JBW. The Patient Health Questionnaire-2. Med Care. 
2003;41(11):1284-1292. doi:10.1097/01.MLR.0000093487.78664.3C

57.  Löwe B, Wahl I, Rose M, et al. A 4-item measure of depression and anxiety: Validation and 
standardization of the Patient Health Questionnaire-4 (PHQ-4) in the general population. J 
Affect Disord. 2010;122(1-2):86-95. doi:10.1016/j.jad.2009.06.019

58.  Achenbachc RR, Rescorla L. Manual for the ASEBA Preschool Forms and Profiles. Burlington: 
University of Vermont, Research Center for Children, Youth and Families; 2000.

59.  George D, Mallery P. IBM SPSS Statistics 21 Step: A Simple Guide and Reference. 13th ed. 
Boston: Pearson; 2014.

60.  Cohen J. Statistical Power Analysis for the Behavioral Sciences. Hillsdale, N.J.: L. Erlbaum 
Associates; 1988.

61.  Bagiella E, Sloan RP, Heitjan DF. Mixed-effects models in psychophysiology. 
Psychophysiology. 2000;37(1):13-20. doi:10.1111/1469-8986.3710013

62.  Duncan LG, Coatsworth JD, Greenberg MT. A Model of Mindful Parenting: Implications 
for Parent-Child Relationships and Prevention Research. Clin Child Fam Psychol Rev. 
2009;12(3):255-270. doi:10.1007/s10567-009-0046-3

63.  Ingersoll B, Wainer AL, Berger NI, Pickard KE, Bonter N. Comparison of a Self-Directed and 
Therapist-Assisted Telehealth Parent-Mediated Intervention for Children with ASD: A Pilot 
RCT. J Autism Dev Disord. 2016;46(7):2275-2284. doi:10.1007/s10803-016-2755-z

64.  Neff K. Self-compassion: An alternative conceptualization of a healthy attitude toward 
oneself. Self Identity. 2003;2:85-101. doi:doi: 10.1080/15298860390129863

65.  Bugental DB, Johnston C. Parental and Child Cognitions in the Context of the Family. Annu 
Rev Psychol. 2000;51(1):315-344. doi:10.1146/annurev.psych.51.1.315

Proefschrift Myrthe.indd   142Proefschrift Myrthe.indd   142 01-09-20   15:5601-09-20   15:56



Online mindful parenting training  I  143

6

66.  Cole PM, Martin SE, Dennis TA. Emotion Regulation as a Scientific Construct: Methodological 
Challenges and Directions for Child Development Research. Child Dev. 2004;75(2):317-333. 
doi:10.1111/j.1467-8624.2004.00673.x

67.  Morgan JK, Izard CE, Hyde C. Emotional Reactivity and Regulation in Head Start Children: 
Links to Ecologically Valid Behaviors and Internalizing Problems. Soc Dev. 2014;23(2):250-
266. doi:10.1111/sode.12049

68.  Rutherford HJV, Wallace NS, Laurent HK, Mayes LC. Emotion regulation in parenthood. Dev 
Rev. 2015;36:1-14. doi:10.1016/j.dr.2014.12.008

69.  Roemer L, Williston SK, Rollins LG. Mindfulness and emotion regulation. Curr Opin Psychol. 
2015;3:52-57. doi:10.1016/j.copsyc.2015.02.006

70.  Aikens KA, Astin J, Pelletier KR, et al. Mindfulness Goes to Work. J Occup Environ Med. 
2014;56(7):721-731. doi:10.1097/JOM.0000000000000209

71.  Mak WW, Chan AT, Cheung EY, Lin CL, Ngai KC. Enhancing Web-Based Mindfulness Training 
for Mental Health Promotion With the Health Action Process Approach: Randomized 
Controlled Trial. J Med Internet Res. 2015;17(1):e8. doi:10.2196/jmir.3746

72.  Morledge TJ, Allexandre D, Fox E, et al. Feasibility of an Online Mindfulness Program for 
Stress Management—A Randomized, Controlled Trial. Ann Behav Med. 2013;46(2):137-148. 
doi:10.1007/s12160-013-9490-x

73.  Williams JMG, Crane C, Barnhofer T, et al. Mindfulness-based cognitive therapy for 
preventing relapse in recurrent depression: A randomized dismantling trial. J Consult Clin 
Psychol. 2014;82(2):275-286. doi:10.1037/a0035036

74.  Cavanagh K, Strauss C, Cicconi F, Griffiths N, Wyper A, Jones F. A randomised controlled 
trial of a brief online mindfulness-based intervention. Behav Res Ther. 2013;51(9):573-578. 
doi:10.1016/j.brat.2013.06.003

75.  Glück TM, Maercker A. A randomized controlled pilot study of a brief web-based 
mindfulness training. BMC Psychiatry. 2011;11(1):175. doi:10.1186/1471-244X-11-175

76.  Miron D, Lewis M, Zeanah C. Clinical use of observational procedures in early childhood 
relationship assessment. In: Zeanah C, ed. Handbook of Infant Mental Health. New York: 
Guilford Press; 2009:252-265.

Proefschrift Myrthe.indd   143Proefschrift Myrthe.indd   143 01-09-20   15:5601-09-20   15:56



Proefschrift Myrthe.indd   144Proefschrift Myrthe.indd   144 01-09-20   15:5601-09-20   15:56



CHAPTER 7

General discussion

Proefschrift Myrthe.indd   145Proefschrift Myrthe.indd   145 01-09-20   15:5601-09-20   15:56



146  I  Chapter 7

7

The main aim of the current thesis was to explore the role of maternal mental 
health in the transition to parenthood, during different trimesters of pregnancy 
until the toddlerhood period. This thesis specifically focused on risk and protec-
tive factors, and outcomes of maternal distress during this period (Chapter 2-5) 
and the effectiveness of an online mindful parenting intervention for mothers with 
elevated levels of parental stress when raising their toddlers (Chapter 6). 
In this chapter, the main findings of the current thesis are discussed, starting with 
a brief summary and an evaluation of methodological considerations of the chap-
ters (section 1.1 to 1.5). Next, the strengths and limitations of the thesis are dis-
cussed (section 1.6), followed by an outline of implications and considerations for 
future research (section 1.7) and clinical practice (section 1.8). This chapter ends 
with a general conclusion (section 1.9).

1.1. Psychometric properties of the Tilburg Pregnancy  
Distress Scale
In Chapter 2, psychometric properties of the previously validated Tilburg Preg-
nancy Distress Scale (TPDS) were further examined during three trimesters of preg-
nancy (12, 22 and 32 weeks of pregnancy). Since its development, the TPDS has 
been evaluated in two reviews, in which it was praised but also criticized for its 
psychometric properties. Firstly, in a review of instruments that assess well-being 
among pregnant women, it is emphasized that the TPDS was developed using in-
depth focus group interviews with pregnant women, postpartum women and an 
expert panel of midwives and maternity 1,2. This is a unique value in comparison 
to other tools that assess pregnancy-specific worries (e.g. the Cambridge Worry 
Scale3), that were developed solely based on theoretical aspects and the expertise 
of researchers. Secondly, in a systematic review of instruments that assess anxiety 
during pregnancy, the TPDS was also evaluated, grading it as excellent in terms of 
its internal consistency and structural validity 4. Nonetheless, the TPDS also recei-
ved some critique, as it was evaluated only as fair with regard to hypothesis testing 
and criterion validity, and test-retest figures were not reported.4 This critical evalua-
tion was taken into account in this thesis. A key strength of the HAPPY study is the 
longitudinal design with repeated assessments during pregnancy in which a large 
sample of women are prospectively followed at all three trimesters of pregnancy. 
This allowed us to assess test-retest reliability of the TPDS. Results of this thesis 
showed that the TPDS has appropriate test-retest reliability, with scores during preg-
nancy being highly inter-correlated (Pearson r ≥ .70). The high correlation during all tri-
mesters of pregnancy shows that the tool is highly reliable during the entire pregnancy. 
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As a result of the critique the TPDS received in the systematic review, we further 
examined construct validity in this thesis using hypotheses testing in various sub-
groups of women throughout gestation. We found that groups of women who 
should theoretically be more worried about their pregnancy and delivery (e.g. 
women with a previous pregnancy complication or miscarriage), actually scored 
higher on the TPDS-NA and its pregnancy and delivery worries subscales. For 
example, studies showed that nulliparous women tend to report more pregnancy 
related negative affect throughout pregnancy compared to multiparous women5,6. 
We indeed found that nulliparous women report higher pregnancy worry scores 
than multiparous women. In addition, certain events and timing during pregnancy 
may be associated with decreasing or heightening levels of distress. Different stu-
dies have shown that prevalence of distress is higher during the first and third tri-
mester of pregnancy, possibly explained by the fears of becoming a new mother 
during the start of pregnancy and coping with the preparation for childbirth and 
parenthood towards the end of pregnancy7. For example, levels of distress tend 
to be less after 20 weeks of gestation when the standardized ultrasound confirms 
a healthy pregnancy8,9. Overall, based on these results of hypothesis testing in this 
thesis it can be concluded that the TPDS measures what it should measure: preg-
nancy-specific distress in pregnant women. 
The psychometric evaluation of the TPDS also has a limitation. Even though con-
current validity of the TPDS was assessed by comparing mean TPDS-NA scores to 
other instruments assessing anxiety (GAD-7) and depression (EDS), appropriate 
and further evaluation of concurrent and predictive validity requires a comparison 
to a diagnostic interview. Examples of such diagnostics interviews are the Compo-
site International Diagnostic Interview (CIDI)10 and the Structural Clinical Interview 
for DSM-5 (SCID-5)11, which can both be administered to diagnose perinatal de-
pression and an anxiety disorder. The importance of a diagnostic interview is also 
highlighted in the systematic review by Evans et al., stating that none of the preg-
nancy-specific tools have been assessed against a confirmed diagnosis4, which 
is a requirement to determine clinical cut-off scores for tools such as the TPDS. 
Predictive validity of the EDS has been evaluated against a diagnosis of a major 
mood episode using the CIDI, being able to determine trimester-specific cut-offs 
for depression during pregnancy12. The next step for the TPDS would also be to 
evaluate it against a CIDI or SCID, as well as to determine cut-off scores. However, 
a psychiatric diagnostic interview to diagnose pregnancy-specific stress does not 
exist. Nonetheless, distress is broadly operationalized as a symptoms of depres-
sion, anxiety and stress. Furthermore, the TPDS-NA had a good correlation with 
self-reported instruments of both depression and anxiety. We therefore suggest 
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that assessing the TPDS-NA against a diagnosis of an anxiety disorder or major 
depressive episode would be appropriate to assess predictive validity and deter-
mine cut-off sores. 
Taking these limitations into account, nonetheless, over the years, the TPDS has 
been adapted to different cultures and translated into different languages, such 
as, Turkish, English, Portuguese, Polish, Bahasa Indonesiae.g.13,14. Moreover, sever-
al randomized controlled studies have used the TPDS as a tool to assess the ef-
fect of an intervention on pregnancy-specific distress15,16. Overall, the TPDS is as 
a well-developed, widely used and well-evaluated pregnancy-specific scale. The 
TPDS is a valuable questionnaire to assess pregnancy-specific distress in pregnant 
women, showing excellent psychometric properties. 

1.2. Trajectories of depressive symptoms
The longitudinal course of maternal distress during pregnancy was further exa-
mined in Chapter 3, where trajectories of depressive symptoms using the EDS 
were assessed during three trimesters of pregnancy (12, 22 and 32 weeks of preg-
nancy), using Growth Mixture Modeling (GMM). GMM is a statistical approach that 
is used to classify women into groups according to latent classes, based on simila-
rities in the course of symptom profiles rather than differences17,18. 
Our results confirm that there is a high variability in depressive symptom profiles 
in women over the course of their pregnancy. In this thesis, we identified three dif-
ferent groups of women showing unique patterns of depressive symptoms during 
the course of their pregnancy. In other words, these findings highlight the notion 
that depression is indeed a heterogeneous syndrome, which is a well-known phe-
nomenon based on evidence from clinical practice19. These findings add to the 
limitations of previous studies, as remarkably, most of these studies ignored these 
differences in symptom profiles between and within individuals over time, by as-
sessing perinatal depressive symptoms using statistical techniques that do not ac-
count for this heterogeneity. Statistical methods utilized in these studies approach 
depressive symptoms as ‘one-size fits all’ or unidimensional20, such that results are 
interpreted based on cut-off scores on questionnaires or group mean scores of 
depressive symptoms and oversimplifying the complexity of perinatal depressive 
symptoms. These limitations have been addressed in the current thesis by using 
GMM to assess depressive symptoms during pregnancy. 
To the best of our knowledge, we performed the first study in which GMM was 
used to identify factors associated with trajectories of depressive symptoms solely 
during pregnancy. By identifying factors and characteristics associated with diffe-
rent classes of depressive symptoms, these findings provide a better understan-
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ding on how specific trajectories of individuals are classified and are different from 
one another. The question is also whether screening for women with depressive 
symptoms is different for the various trajectories of women, and require a different 
approach21. For example, are there baseline characteristics that help us identify 
women with constant high levels of depressive symptoms during pregnancy? In 
the current thesis, we found that, compared to the reference group (class 1), wo-
men in the class of increasing depressive symptoms (class 3) were less well edu-
cated, had lower rates of employment and smoked more frequently. Interestingly, 
the decreasing group (class 2) did not differ from the reference group with regard 
to these parameters, even though depressive symptoms were higher compared 
to the reference group throughout all three trimesters of pregnancy. While many 
studies - using classical statistical methods - have found that smoking, educati-
on and employment are related to perinatal depression, other studies have not 
found such associations7. A possible reason for these contradicting results could 
be the type of statistical analyses utilized in these studies, namely a 'one-size fits 
all' approach. Thus, these techniques possibly fail to identify the associations be-
tween these factors and depressive symptoms in specific heterogeneous groups 
of women. Our findings showed that distinct characteristics are associated with a 
specific pattern of depressive symptoms during pregnancy. 
Nonetheless, class 2 and class 3 showed different patterns of depressive symp-
toms during pregnancy (increasing versus decreasing), which suggests that these 
are two heterogeneous groups of women. It is therefore interesting that these 
women do not differ with regard to demographic, obstetric and lifestyle characte-
ristics, and more importantly, a previous history of depression. A history of depres-
sion is one of the most documented and well-determined predictors of perinatal 
depression7. An important question therefore is what other factors do distinguish 
different classes of elevated depressive symptoms during pregnancy. In the cur-
rent thesis, we found that the only variable that distinguished class 2 and class 3 
was the course of perceived partner involvement during pregnancy (measured 
using the TPDS-PI). Women in the decreasing depressive symptoms class repor-
ted increasing levels of partner involvement over the course of pregnancy, while 
women with increasing depressive symptoms reported decreasing partner invol-
vement levels. A supportive partner can help women during the transition to pa-
renthood and help them cope with pregnancy-specific problems7,22–24, but could 
also determine the course of depressive symptoms during pregnancy. 
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1.3.  Mindfulness during pregnancy
Other factors during pregnancy could also be a possible protective factor against 
poor maternal mental health in the transition to parenthood. In Chapter 4, we 
assessed whether maternal mindfulness skills during pregnancy were associated 
with parental stress in mothers raising children at the age of three. Three different 
facets of mindfulness during pregnancy (acting with awareness, non-judging and 
non-reacting) and their association with three different domains of parental stress 
(parent-child relationship problems, parenting problems and role restriction) were 
examined. We found that of the facets of mindfulness, acting with awareness du-
ring pregnancy was most strongly negatively associated with parental stress three 
years postpartum. More specifically, we found that acting with awareness during 
pregnancy was negatively associated with parent-child relationship problems. 
Furthermore, both acting with awareness and non-reacting during pregnancy 
were negatively associated with parenting problems in mothers during toddler-
hood. Dispositional mindfulness during pregnancy could act as a protective factor 
against later parental stress in mothers. Our findings suggest that mindfulness-ba-
sed interventions during pregnancy, that have shown promising effects for mater-
nal mental health outcomes in the perinatal period,25 may also be beneficial for 
long-term parental outcomes. 

1.3.1. ASSESSMENT OF PARENTAL STRESS

We used the Parental Stress Questionnaire (PSQ)26 to assess parental stress (chap-
ter 4 and chapter 6). The PSQ consists of five subscales that assess different do-
mains of parental stress: 1) parent-child relationship problems, 2) parenting pro-
blems (parenting competence), 3) depressive mood, 4) parental role restriction, 
and 5) physical health problems. Interestingly, as suggested by the manual of the 
scale, the total score of the PSQ is calculated by adding scores of all five subsca-
les26, and not the subscales that specifically target the domains related to paren-
ting. This total score is then operationalized and interpreted as ‘parental stress.’ 
However, it is questioned whether depression or parenting stress is measured 
with this total score. Women who score high on the depressive mood and physi-
cal health problems subscale, but not on any of the parenting-related subscales, 
may still be classified as having high levels of parental stress. This could result in 
an increased chance of identifying false-positives for parental stress. Additional 
analyses of the 506 women in the HAPPY study who completed the PSQ, showed 
that 14 women scored above the cut-off for the subscales depressed mood and 
physical health problems, and subsequently above the cut-off for total parental 
stress. This is interesting, as these 14 women did not score above the cut-off on 
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any of the parent-specific subscales, but were still categorized as having parental 
stress when using the cut-off for the total score of the PSQ. Furthermore, concep-
tually, the theoretical model of Abidin, regarding determinants of parental beha-
vior, suggests that parent characteristics influence the parental role, which in turn, 
influences parental stress27. One of these parent characteristics can be depressive 
symptoms, as many studies have shown that depressive symptoms are associated 
with parental stress e.g. 28,2. We speculate that depressive symptoms act as a stressor 
that can impact parenting, leading to higher levels of parental stress, but that it is 
not an element or domain of parental stress itself. In the current thesis, we there-
fore assessed the (parent-specific) subscales of the PSQ separately and did not 
interpret it as a total score. Depressive symptoms were assessed separately using 
different instruments. There are several frequently used instruments that show 
good reliability and validity for the assessment of depressive symptoms, such as 
the EDS and the Patient Health Questionnaire-4 (PHQ-4) (used in chapter 4 of 
this thesis), and are therefore preferred over the depressive mood subscale of the 
PSQ. Overall, we suggest using the subscale scores of the PSQ to assess different 
components of parental stress, instead of interpreting its total score.

1.3.2. ASSESSMENT OF MINDFULNESS

To assess dispositional mindfulness, the Three Facet of Mindfulness Questionnaire 
Short Form (TFMQ-SF)30 was used. The TFMQ-SF assesses the following facets of 
mindfulness: acting with awareness, non-reacting and non-judging. In this thesis 
we found that the non-reacting facet of mindfulness was negatively correlated 
with acting with awareness.  Even though this is in line with the validation study 
of the TFMQ-SF30 analyzed within the same study cohort of pregnant women as in 
the current study, it is interesting that different facets of mindfulness are negative-
ly correlated to one another. The possible negative correlation with non-reacting 
could be due to a different interpretation of the questions on the TFMQ-SF by 
pregnant women. In the current study, participants were asked how each item of 
the TFMQ-SF applied to them in general during their pregnancy. Possibly, preg-
nant women are influenced in the way they answer the non-reacting items be-
cause of the Motherhood Constellation31, an intrapsychic change that pregnant 
women are undergoing. When women enter the Motherhood Constellation, their 
attention becomes consumed by protecting their child. Even though the thoughts 
and feelings that are associated with the Motherhood Constellation resemble a 
preoccupation, they are healthy and functional, given the enormous adjustments 
the mother is making to take on her new role, and the emotional investment in the 
baby that is necessary to be able to put her child’s needs first. The non-reacting 
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subscale refers to letting go of worries and distressing thoughts without getting 
caught up in them, and is thought to be the opposite of rumination32. Women may 
interpret the items as pregnancy related and child related thoughts and worries. It 
could be that for pregnant women, it does not seem appropriate to let go of dis-
tressing thoughts or worries, but to address them seriously. Especially when these 
distressing thoughts are related to the health of the fetus it may not seem appro-
priate to let them go, but to address them by discussing this with a gynecologist 
or midwife for example, before letting go of these thoughts.
The negative correlation between non-reacting and acting with awareness was 
also found in a study amongst Chinese intensive care nurses33. For intensive care 
nurses, it could also be speculated that it does not seem appropriate to let go of 
distressing thoughts but to act upon them, especially when these are related to 
patients. Moreover, several studies also found that the observing facet of mind-
fulness is negatively correlated with other mindfulness facets (e.g. non-judging 
and acting with awareness) in a community-based sample and populations of uni-
versity students e.g. 34,35. Overall, considering these findings, it may be questioned 
whether dispositional mindfulness should be assessed as a unidimensional con-
cept or whether different facets of mindfulness should always be addressed as 
separate constructs. 

1.4. Mother-to-infant bonding in mothers with a bipolar 
spectrum disorder
In Chapter 5, we focused on mother-to-infant bonding in women with severe 
mood disorders: mothers with a diagnosis within the bipolar spectrum. While ge-
neral symptoms of distress appear to be prevalent in a population-based cohort of 
women in the transition to parenthood (HAPPY study); women who are especially 
vulnerable during this period are those with a bipolar spectrum disorder. In additi-
on, women with a bipolar spectrum disorder are at high risk of relapse (depression 
or mania) specifically in the period after delivery36. It is therefore plausible that a 
bipolar spectrum disorder could influence caregiving practices in the transition to 
parenthood. The notion that their disorder may negatively impact their role as a 
caregiver, has been highlighted as a serious worry by women with bipolar spec-
trum disorder, including the impact on the bonding quality with their child37. In 
our study we assessed mother-to-infant bonding in women with bipolar spectrum 
disorder (bipolar I disorder, bipolar II disorder or bipolar NOS, including women 
with a history of postpartum mania). As expected, we found that, compared to the 
general population cohort, women with a bipolar spectrum disorder had on aver-
age more bonding problems as scored on the pre- and postnatal bonding scale38 
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12 months postpartum. 
Impaired early mother-to-infant bonding has been found to be negatively associ-
ated with child behavioral and emotional development39,40. Our results supports 
the notion that offspring of women with a bipolar spectrum disorder may there-
fore be at risk for these developmental problems. Indeed previous studies have 
shown that a bipolar disorder can have a negative impact on developmental out-
comes of children and adolescents41,42. There is a need for more research, because 
offspring of parents with a bipolar disorder are at a highly increased risk for de-
veloping mood and anxiety disorders later in life43,44, possibly due to genetic vul-
nerability and environmental factors (including bonding). A follow-up study of the 
NP3-study is currently ongoing, aimed to assess the early development in children 
of mothers with a bipolar spectrum disorder compared to the HAPPY-follow sam-
ple (see Chapter 1). Cognitive, language and motor development are assessed 
using the Dutch Bayley Scales of Infant Development III45 and early behavioral out-
comes using the Child Behavior Checklist for ages 1.5 to 546 at the ages of 2 and 
3-3.5. This follow-up study aims to assess and detect whether offspring of mothers 
with bipolar disorder are at an increased risk for early developmental delay, and 
whether this is influenced by medication use during pregnancy or relapse during 
the transition to parenthood. 
Surprisingly, in our current study we found no differences in bonding scores with 
regard to the type of the bipolar disorder (bipolar I disorder, bipolar II disorder 
or bipolar NOS, including women with a history of postpartum mania). Further-
more, we found that perinatal relapse (depressive episode, hypo(-mania) and/or 
psychosis within 12 months after giving birth) had no impact on mother-to-infant 
bonding scores in women with bipolar spectrum disorder. Our study could have 
been underpowered to actually find these differences. Relapse rates in our sample 
were relatively low, compared to worldwide relapse prevalence rates.  An alter-
native, less likely explanation could be that impaired bonding is not mood state 
dependent. 

1.5. Online mindful parenting training
In Chapter 6, we report findings of a randomized controlled trial, with a waitlist 
control group, assessing the effectiveness of a 10-week online mindful parenting 
intervention for mothers with elevated levels of parental stress. We found that the 
online intervention for mothers of toddlers was more effective than the waitlist 
period with regard to the following outcome measures: symptoms of depression 
and anxiety, an over-reactive parenting discipline, self-compassion and emotio-
nal reactivity of the child. The intervention group had a delayed improvement at 
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follow-up with regard to parental role restriction (domain of parental stress) and 
aggressive behavior of the child. Nonetheless, effect sizes were small for most 
effects. Other studies using e-health interventions have found similar results with 
regard to symptoms of distress47 and child behavior48. However, effects of our in-
tervention on parental stress were not in accordance with earlier studies, in which 
other domains of parental stress also improved, such as parenting problems and 
the parent-child relationship49–51. These differences could be explained by the na-
ture of online e-health interventions (e.g. low adherence to the training and lack 
of assistance and guidance).
Unfortunately, we were unable to assess whether mindful parenting also improved 
after participating in the online intervention. We used to the Dutch 10-item versi-
on (short-form) of the Interpersonal Mindfulness in Parenting Scale (IM-P)52,53 to 
assess mindful parenting. The Cronbach’s alpha for this scale in this thesis was 
0.49 at baseline, corresponding to unacceptable internal consistency. This is un-
fortunate, as the nature of the intervention is mindful-parenting based. Previous 
studies have shown that the 29-item Dutch IM-P has adequate reliability and vali-
dity53, with a Cronbach’s alpha of 0.89 for the total scale. Nonetheless, in this same 
study assessing the psychometric properties of the IM-P, the emotional awareness 
of self, subscale showed inadequate internal consistency with a Cronbach’s alpha 
of 0.54 and 0.60 in two community-based sample of mothers of adolescents, and 
0.45 in a sample of mothers with an adolescent diagnosed with type 1 diabe-
tes mellitus53. These findings indicate that further psychometric assessment of the 
IM-P and its short-form is required. Overall, the RCT described in the current thesis 
provides first evidence that an online mindful parenting training may be an easily 
accessible and valuable addition to the existing range of parenting interventions, 
but small effect sizes and lack of effect with regard to parental stress must be taken 
into consideration. In the next section (1.6. strengths and limitations of the studies 
in the current thesis), we further draw upon the limitations of the RCT and feed-
back from participants. 

1.6. Strengths and limitations of the studies in  
the current thesis
1.6.1. HAPPY STUDY

The strengths of the HAPPY study are elaborately discussed in Chapters 2-4 and 
Chapter 6 of this thesis. The key strength is the large sample size of women who 
are prospectively followed from pregnancy until three years postpartum. The lon-
gitudinal design, using repeated assessments of the same measurement tools 
(e.g. EDS and TPDS) allowed the use of rigorous psychometric evaluation of an 
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assessment tool and growth mixture modeling techniques. 
We would also like to address some limitations of the HAPPY cohort populations. 
First, there are some limitations regarding generalizability of the study population 
as the HAPPY cohort consists of an overall low-risk population. A large amount of 
the participating women is highly educated (Bachelor or Master Degree) and of 
Caucasian ethnicity. Approximately 81-83% of the female population from the pro-
vince Noord Brabant in the Netherlands was of Dutch descent between 2013 and 
201954, while in the HAPPY cohort, 97.7% reported to be of Dutch descent. Further-
more, in the different subsamples of the HAPPY cohort described in this thesis, the 
percentage of highly educated women ranged from 64-80%. This is higher compa-
red to the general Dutch population of women of a similar age category and profi-
le, in which approximately 50-56% was highly educated between 2013 and 201955. 
A possible explanation for this difference is that data collection of the HAPPY study 
took place in cities and towns surrounding Eindhoven, the Netherlands. Eindhoven 
includes a more highly educated population compared to other parts of the Nether-
lands. In 2011, the Eindhoven region was named ‘smartest area of the world’ by the 
international think-tank Intelligent Community Forum56. Therefore, generalization 
may be restricted for less-educated populations of different ethnic backgrounds.  
Furthermore, another limitation regarding generalizability is that women with a 
diagnosis of a severe psychiatric disorder (e.g. borderline personality disorder, bi-
polar disorder) were excluded to participate in the HAPPY study57 making findings 
less applicable to women with psychiatric disorders. In Chapter 3, we identified 
17% of women who showed elevated levels of depressive symptoms during preg-
nancy. These trajectories as well as the prevalence of elevated symptoms may be 
an underestimation without the inclusion of participants with a psychiatric history, 
and therefore limiting generalizability.
Another limitation of the HAPPY cohort is, with regard to the RCT assessing the on-
line mindful parenting intervention (HAPPY-mind) as described in Chapter 6, that 
there were limitations with regard to missing data, dropout and adherence to the 
training. About 25% missed at least one of three assessments of the HAPPY-mind 
study. Even though participants were reminded by email as well as by phone, the-
re were still quite some missing data. This could possibly be explained by dropout, 
as some women specifically indicated they were unable or did not want to parti-
cipate in the intervention anymore. However, as we applied multilevel analysis to 
our data, all cases could be analyzed including those with missing data58. Further-
more, after a pilot of the RCT, we examined the open-ended feedback questions 
that participants could complete at the end of every questionnaire. Close exami-
nation of these answers showed that various women simply ‘forgot’ to participate 
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in the online training as there was no fixed meeting or schedule. It was suggested 
by participants to send a reminder to participants to help them remember to com-
plete the training. After the pilot, we decided to send the participating women 
weekly reminders by email, including a summary of the previous session and an 
introduction of the theme introduced the following week. Even though adherence 
to the intervention increased slightly, adherence still remained low during the in-
tervention period. In total, only 13.9% of the intervention group and 18.2% of the 
waitlist group completed the training. The average amount of sessions completed 
by participants was 3.8 out of 8. The main reason for not completing the training 
was due to lack of time. Possibly, the workload (e.g. daily homework, formal and 
informal meditation practice and mindful parenting practice) is too high for mo-
thers with toddlers who already experience elevated levels of stress. In addition, 
it is also speculated that the lack of support or guidance by a trainer in the online 
format may contribute to low adherence to the training. An online mindfulness-ba-
sed intervention for pregnant women with elevated levels of distress in a similar 
population-based cohort of pregnant women is currently ongoing. In this study, 
participants are able to contact a coach (certified mindfulness trainer) during the 
training period59. Adherence to the online training in this study will also be asses-
sed. Furthermore, future studies should address the feasibility and acceptability of 
online interventions by utilizing a more qualitative design to optimally understand 
the experiences, facilitators and barriers of such interventions for participants. 

1.6.2. NP3 STUDY

We would also like to highlight a limitation of the NP3 study (Chapter 5). The 
sample size of women with a bipolar spectrum disorder was relatively small (n = 
75), making it difficult to complete analysis of group-comparisons. For example, 
the majority of participants with bipolar spectrum disorder included in Chapter 5 
used psychotropic medication during their pregnancy (85.1%), making it difficult 
to compare between groups or type of medication used. 

1.7. Implications and considerations for future research   
1.7.2. HAPPY STUDY

IMPLEMENTING DIFFERENT STATISTICAL TECHNIQUES

Not only is it important to have gained a better understanding of the risk factors 
associated with the trajectories of depressive symptoms during pregnancy, it is 
also important to understand the risk factors and outcomes related to the course 
of pregnancy-specific distress during pregnancy. As shown in Chapter 2, the TPDS 
is a tool to assess pregnancy-specific distress and it shows good psychometric 
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properties. Future research should use growth mixture modeling techniques to 
identify different trajectories of pregnancy-specific distress and its associated fac-
tors and outcomes, and to explore whether these factors differ from trajectories of 
depressive symptoms during pregnancy.
Furthermore, we concluded that the course of partner involvement is associated 
with the course of depressive symptoms (trajectories) during pregnancy. In short, 
women with decreasing partner involvement showed increasing levels of depres-
sive symptoms (and vice versa). Nonetheless, these findings do not show causality. 
Poor partner involvement could be considered a risk factor for depressive symp-
toms or, alternatively, women with high depressive symptoms may report poorer 
partner involvement due to their depressive symptoms or more negative percepti-
ons in general. Future studies should address these causality problems. For exam-
ple, a cross-lagged panel analysis, that requires longitudinal repeated measures  
(at least two) of the same tool, can be applied to determine the direction or causality  
of the relationship between partner involvement and depressive symptoms  
during pregnancy60. 

PARENTAL STRESS DURING THE COURSE OF PARENTHOOD

In the past few years, more studies have taken into account the longitudinal course 
of depressive and anxiety symptoms from pregnancy until early childhood using 
growth mixture modelling techniques, identifying a class of women showing per-
sistent high symptoms over time e.g. 61,62. As part of the HAPPY study, parental stress 
was assessed using the Parental Stress Questionnaire (PSQ) only once in the tran-
sition to parenthood. The PSQ was administered at three years after childbirth 
only. The PSQ is suitable for parents of children from the ages of 0 to 1826. Even 
though results of the current thesis suggest the importance of the role of mind-
fulness during pregnancy for long-term parental stress, the longitudinal course of 
parental stress from childbirth to the toddlerhood period was not assessed. Some 
studies have identified a trajectory of women showing high levels of general stress 
from the perinatal to toddlerhood period61, but studies on the longitudinal cour-
se of parental stress are limited or address very specific populations (e.g. ethnic 
minority adolescent mothers63). Future studies should address the prevalence and 
course of parental stress during different stages of parenthood (e.g. infancy, tod-
dlerhood, pre-school), and its possible associated risk and protective factors (e.g. 
mindfulness).
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INVOLVING FATHERS IN THE ASSESSMENT OF MENTAL HEALTH IN THE 

TRANSITION TO PARENTHOOD

Another direction for future research on distress, in the transition to parenthood, 
includes the assessment of distress in both mothers and fathers. The current thesis 
only assesses maternal symptoms of distress during the transition to parenthood. 
However, over the years, there has been an increasing number of studies that 
show that paternal depressive symptoms are also prevalent during the perinatal 
period64, including the study of trajectories of paternal and maternal perinatal de-
pressive symptoms, showing similar trajectories and associated factors65. During 
the perinatal period, paternal depressive symptoms are associated with maternal 
depressive symptoms64. Also, as described earlier, results of this thesis showed 
that the perception of partner involvement during pregnancy was found to be 
associated with the course of depressive symptoms during pregnancy in mothers. 
Moreover, women themselves raised the awareness of the importance of partner 
involvement during pregnancy by addressing it during focus group interviews to 
develop the TPDS1. This was a new theme that emerged as an element of pregnan-
cy-specific distress. However, in the current thesis, only the women’s perception of 
partner involvement was considered. The Commission on Paternal Involvement in 
Pregnancy Outcomes advised that more research is needed to gain a better under-
standing of the underlying and distinct roles of partners in terms of their involvement 
during pregnancy66. This could suggest that the paternal perception of involvement 
during pregnancy may provide insight in addition to the mother’s perception. 
Fathers should not only be included in studies during the perinatal period, but 
also in studies on distress during early parenthood. Since 2003 in the Netherlands, 
in a household with children, the percentage of both the man and woman being 
employed has increased from 63% to 76%67, suggesting that the role of father 
in childcare and parenting are becoming more and more the norm. These chan-
ges in parenting for both mother and father have been taken into account in se-
veral Scandinavian studies assessing the differences in parental stress, showing 
that mothers experience higher levels of stress on different domains of parental 
stress compared to fathers68,69. Taking these differences into account, future stu-
dies should assess the differences in distress during the transition to parenthood, 
between mothers and fathers, with regard to factors such as trait mindfulness, and 
parental bonding, as well as trajectories of parental stress. 
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NP3 STUDY

With regard to the NP3 study, as stated in section 1.4., our findings implicate that 
future research should assess the early development of offspring of mothers with 
a bipolar spectrum disorder. 

1.8. Implications and considerations for clinical practice
1.8.1. HAPPY STUDY

SCREENING DURING PREGNANCY

We have demonstrated in Chapter 2 that the TPDS is a valid and reliable instru-
ment to assess pregnancy-specific distress in women. The TPDS could be a useful 
instrument for community midwife practices, as it can allow for a quick identifica-
tion of specific worries and fears about pregnancy and delivery that women may 
experience during their pregnancy. In turn, midwives may be able to meet the 
needs of pregnant women more promptly with regard to these worries. It could 
also help to identify the levels of partner involvement that women experience, 
which has been shown to be an important factor in the course of depressive symp-
toms during pregnancy. 
We also found that up to 17% of the women show consistent high depressive 
symptoms during pregnancy (Chapter 3). This could advocate for screening wo-
men during pregnancy with regard to depressive symptoms. Especially becau-
se perinatal depressive symptoms and depression are risk factors for suboptimal 
child outcomes and persistent depressive symptoms after giving birth70. In the 
Netherlands, screening for distress during pregnancy is not part of routine pri-
mary care. Nonetheless, the Dutch government has recently invested and advo-
cated to improve the health of babies from birth to the first 1000 days by, among 
other initiatives, promoting a healthy pregnancy71. However, there is much incon-
stancy among Western countries concerning the advice to screen for perinatal de-
pression during pregnancy. While the United States Preventive Services Task Force 
(USPSTF) has recommended screening women for depressive symptoms during 
the perinatal period, the Canadian Task Force on Preventive Health Care (CTFPHC) 
and the United Kingdom National Screening Committee (UKNSC) have advised 
against it72,73. In an editorial in the Lancet, it was stated that there is limited eviden-
ce for routine perinatal screening, stating it could be costly, possibly harmful and 
lead to false-positive identification of depression, warranting that it needs careful 
examination with regard to a wider conversation about maternal wellbeing74. Ta-
king these arguments into account, the question remains whether routine scree-
ning during pregnancy could be beneficial. The following key question is being 
explored in a Canadian study: “what are the benefits and harms of screening ver-
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sus no screening for depression during pregnancy and up to 1 year postpartum in 
primary care or other non-mental health clinic settings?” 72, p.5. Taking into account 
possible false positives and false negatives, a recommendation that also applies 
to clinical practice is that multiple screening at different trimesters of pregnancy 
is needed. Assessing only once during pregnancy could over-estimate the preva-
lence of distress. With the regard to the costs, it is believed that the EDS is a short, 
widely applicable screening tool to screen for perinatal depression (10 items) that 
could be easily implemented in routine checkups with a midwife or gynecologist 
during pregnancy75. Nonetheless, the question remains who should be screened 
for depressive symptoms. It may be cost-effective if especially women at risk for 
depression during the perinatal period, are screened. As found in Chapter 3, wo-
men who are especially at risk are those with lower levels of partner involvement 
during pregnancy, unplanned pregnancy, previous episode of depression, lower 
educational level and major life events unrelated to pregnancy.  

MINDFULNESS

Results described in the current thesis also have clinical implications with regard 
to mindfulness. We found that lower levels of mindfulness during pregnancy are 
associated with greater levels of parental stress. Earlier research also demonstra-
ted that maternal symptoms of distress during pregnancy, such as depression and 
anxiety, could increase the risk for parental stress76,77.  Previous research has also 
shown that low levels of mindfulness are often associated with symptoms of dis-
tress78. The combination of these findings could indicate that especially women 
with symptoms of distress during pregnancy 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 outcomes79,80, it seems es-
pecially important to intervene early. Nonetheless, even when elevated levels of 
parental stress are evident during the toddlerhood period, a mindfulness-based 
intervention could be effective in reducing distress. We showed that online mind-
ful parenting training for mothers with parental stress was effective in reducing 
symptoms of anxiety and depression and improved parenting behavior, but not 
parental stress. This could imply that this online intervention may be an easily ac-
cessible and valuable intervention in reducing some aspects of distress in mothers 
raising toddlers (e.g. anxiety and depression). Because of the small effect sizes 
and lack of effect with regard to parental stress, findings should be interpreted 
carefully.
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1.8.2. NP3 STUDY

We found that women with a bipolar spectrum disorder are at a greater risk for 
suboptimal mother-to-infant bonding postpartum compared to women from the 
HAPPY study. As part of current perinatal care for women with a bipolar disorder 
in the Netherlands, bonding and the mother-child interaction are not part of rou-
tine intervention and care. Results of this thesis may imply that interventions and 
perinatal care for all women with bipolar disorder may benefit from incorporating 
aspects of mother-to-infant bonding. In addition, women who do not have a peri-
natal relapse (episode of depression/psychosis/mania) may also benefit from such 
interventions. This is because results showed that women with bipolar disorder, re-
gardless of perinatal relapse, had poorer mother-to-infant bonding. Examples of 
such interventions are Practical Resources for Effective Postpartum Parenting and 
that Maternal-Child Interaction Guidance training, which have shown promising 
effects for women at risk for postpartum depression and had positive outcomes 
for the mother, child and the mother-child relationship81,82. Effectiveness of such 
interventions in bipolar mother-infant dyads, have to our knowledge, not been 
studied, and should be addressed in future studies.

1.9. General conclusion
Maternal distress, classified by symptoms of depression, anxiety and stress, is 
prevalent during the different trimesters of pregnancy and during parenthood. 
The TPDS seems to be an excellent tool to assess pregnancy-specific distress and 
perceived partner involvement during pregnancy. Greater perceived involvement 
from the partner can be a protective factor for a more favorable course of symp-
toms during pregnancy. Furthermore, women with greater levels of dispositional 
mindfulness during pregnancy show fewer levels of parental stress (parenting 
problems and parent-child relationship problems) during toddlerhood. An onli-
ne mindful parenting training for mothers with elevated levels of parental stress 
could be a plausible and easily accessible intervention during toddlerhood, but 
improvements regarding adherence to the training are needed. 
Finally, a specific group that is especially vulnerable during the transition to pa-
renthood are women with a bipolar spectrum disorder, who report suboptimal 
mother-to-infant bonding more often compared to a control group. 
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Summary

The main aim of the current thesis was to explore the role of maternal mental 
health in the transition to parenthood; during different trimesters of pregnancy 
until the toddlerhood period. This thesis specifically focused on risk and protec-
tive factors, outcomes of maternal distress during this period and the effectiveness 
of an online mindful parenting intervention for mothers with elevated levels of 
parental stress when raising their toddlers.
In Chapter 2, psychometric properties of the previously validated Tilburg Preg-
nancy Distress Scale (TPDS) were further examined during three trimesters of 
pregnancy (12, 22 and 32 weeks of pregnancy). Exploratory factor analysis (EFA) 
and confirmatory factor analysis (CFA) showed adequate properties, confirming 
the two-factor structure found in the original validation study: an 11-item negative 
affect (TPDS-NA) dimension and a 5-item partner involvement (TPDS-PI) dimen-
sion. Next, Cronbach’s alphas during the three trimesters of pregnancy showed 
adequate internal consistency for the total TPDS score, the TPDS-NA score and 
the TPDS-PI score, showing adequate internal consistency. Furthermore, the TPDS 
showed appropriate test-retest reliability, with scores during pregnancy being 
highly inter-correlated (Pearson r ≥ .70). Assessment of concurrent validity showed 
that the TPDS was significantly correlated to the Edinburg Depression Scale (EDS) 
at all trimesters. Furthermore, hypotheses testing in various subgroups of women 
throughout gestation indicated adequate construct validity. For example, we hy-
pothesized and found that nulliparous women reported more pregnancy related 
negative affect throughout pregnancy compared to multiparous women, women 
with problems during a previous pregnancy reported higher levels of pregnan-
cy-related worries, and women with problems during a previous delivery reported 
higher levels of delivery-related worries. Taking these reliability and validity fin-
dings into account, the TPDS is a valuable questionnaire to assess pregnancy-spe-
cific distress in pregnant women, showing good psychometric properties. 
The longitudinal course of maternal distress during pregnancy was further exa-
mined in Chapter 3, where trajectories of depressive symptoms using the EDS 
were assessed during three trimesters of pregnancy (12, 22 and 32 weeks of preg-
nancy). We identified three different trajectories (classes) of depressive symptoms 
during pregnancy using growth mixture modelling. These three classes were 1) a 
class of low stable depressive symptoms (class 1, reference group, 83% of the total 
sample), 2) a class of decreasing depressive symptoms (class 2, referring to 7% 
of the women) and 3) a class of increasing depressive symptoms (class 3, 10% of 
the women). Even though the levels of depressive symptoms in class 2 decreased 
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towards the end of pregnancy, they remained significantly higher compared to 
symptoms of the reference group throughout all three trimesters of pregnancy. 
Compared to the reference group, factors that were associated with the decre-
asing and increasing class were lower levels of education, the occurrence of major 
life events (unrelated to pregnancy), unplanned pregnancy, and a previous epi-
sode of depression. Furthermore, we found that the only variable that distinguis-
hed class 2 and class 3 (decreasing and increasing depressive symptoms) was the 
course of perceived partner involvement during pregnancy (measured using the 
TPDS-PI). Women in the decreasing depressive symptoms class reported incre-
asing levels of partner involvement over the course of pregnancy, while women 
with increasing depressive symptoms reported decreasing partner involvement 
levels. Partner involvement could be a protective factor against the course (trajec-
tory) of depressive symptoms during pregnancy. 
Other factors during pregnancy could also be a possible protective factor against 
maternal mental health in the transition to parenthood. In Chapter 4, we asses-
sed whether maternal mindfulness skills during pregnancy were associated with 
parental stress in mothers raising children at the age of three. Three different fa-
cets of mindfulness during pregnancy (acting with awareness, non-judging and 
non-reacting) and their association with three different domains of parental stress 
(parent-child relationship problems, parenting problems and role restriction) were 
examined. We found that of the facets of mindfulness, acting with awareness du-
ring pregnancy was most strongly negatively associated with parental stress three 
years postpartum. More specifically, we found that acting with awareness during 
pregnancy negatively associated with parent-child relationship problems. Further-
more, both acting with awareness and non-reacting during pregnancy were nega-
tively associated with parenting problems in mothers during toddlerhood. These 
findings were significant even after controlling for symptoms of prenatal distress 
(measured using the TPDS-NA), maternal distress during toddlerhood, and child 
behavior problems. Dispositional mindfulness during pregnancy could act as a 
protective factor against later parental stress in mothers. 
In Chapter 5, we focused on mother-to-infant bonding in women with severe 
mood disorders: mothers with a diagnosis within the bipolar spectrum. We found 
that compared to women participating in the HAPPY study, women with a bipolar 
disorder (NP3 study) scored poorer on the pre- and postnatal bonding scale 12 
months postpartum and were at an increased risk for suboptimal mother-to-infant 
bonding. With specific attention to the group of women with a bipolar disorder, 
we found no differences in bonding scores with regard to the type of primary di-
agnosis (bipolar I disorder, bipolar II disorder or bipolar NOS, including women 
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with a history of postpartum mania). Furthermore, we found that perinatal relapse 
(depressive episode, hypo(-mania) and/or psychosis within 12 months after giving 
birth) had no impact on mother-to-infant bonding scores in women with bipolar 
disorder. 
In Chapter 6, we reported findings of a randomized controlled trial assessing the 
effectiveness of a 10-week online mindful parenting intervention for mothers with 
elevated levels of parental stress. The study included an randomized controlled 
trial design, with an intervention group and waitlist control group. The interven-
tion group received the intervention during the first 10 weeks of the study, while 
the waitlist control group received the intervention during the second 10 weeks 
of the study. Participants completed at pre-test and posttest assessment, with the 
waitlist completing a waitlist assessment and a follow-up assessment for the inter-
vention group. Results showed that the online intervention for mothers of toddlers 
was more effective than the waitlist period with regard to the following outcome 
measures: symptoms and depression and anxiety, an over-reactive parenting dis-
cipline, self-compassion and emotional reactivity of the child. Within-group effects 
showed that the intervention group had a delayed improvement at follow-up with 
regard to parental role restriction (domain of parental stress) and aggressive be-
havior of the child. Nonetheless, effect sizes were small for most effects. Nonet-
heless, the current RCT provided first evidence that an online mindful parenting 
training may be an easily accessible and valuable addition to the existing range of 
parenting interventions.
Finally, in Chapter 7, we discussed the main findings and methodological conside-
rations of the thesis, its strengths and limitations, and implications and considera-
tions for future research and clinical practice.
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Nederlandse samenvatting

Tijdens de zwangerschap en na de geboorte treden aanzienlijke fysiologische, 
emotionele en sociale veranderingen op. De periode van de zwangerschap en na 
de bevalling wordt ook wel de perinatale periode genoemd. Veel vrouwen kun-
nen depressie, angst en/of stress klachten ervaren tijdens de perinatale periode. 
Deze klachten worden ook wel gedefinieerd als ‘distress’. Vrouwen kunnen niet 
alleen kwetsbaar zijn tijdens de perinatale periode, maar het vroege ouderschap 
kan ook een overweldigende ervaring zijn en kan samenhangen met veranderin-
gen en uitdagingen die het welzijn van de moeder negatief kunnen beïnvloeden. 
Ook tijdens de opvoeding kunnen moeders meer stress klachten ervaren. 
Het hoofddoel van dit proefschrift was het onderzoeken van de rol van de men-
tale gezondheid van moeders in de overgang naar het ouderschap. Hierbij is ge-
keken naar het welzijn tijdens ieder trimester van de zwangerschap tot en met 
de peutertijd. Dit proefschrift richtte zich specifiek op risico- en beschermende 
factoren voor moeders tijdens deze periode. Er werd onderzoek gedaan naar de 
rol van een ondersteunende partner tijdens de zwangerschap op het ontwikkelen 
van distress en de mogelijk bufferende werking van mindfulness vaardigheden 
op distress. Tenslotte is de effectiviteit onderzocht van een online mindful ouder-
schap interventie voor moeders die een verhoogde opvoedingsbelasting ervaren 
bij het opvoeden van hun peuters.

Het is belangrijk dat symptomen van distress goed gemeten kunnen worden tij-
dens de zwangerschap. Daarvoor is het belangrijk om te onderzoeken of meetin-
strumenten betrouwbaar en valide zijn. In Hoofdstuk 2 werden psychometrische 
eigenschappen van de eerder gevalideerde Tilburg Pregnancy Distress Scale 
(TPDS) verder onderzocht tijdens drie trimesters van de zwangerschap (12, 22 
en 32 weken zwangerschap). De psychometrische eigenschappen zijn getest in 
een grote groep van 1973 zwangere vrouwen. De resultaten lieten zien dat de 
TPDS uit twee dimensies bestaat en daarmee ook de oorspronkelijke validatie-
studie bevestigde: een dimensie van 11 items met een sub-schaal “negatieve 
affectiviteit” (TPDS-NA) en een sub-schaal “partnerbetrokkenheid” van 5 items 
(TPDS-PI). Vervolgens toonden de Cronbach’s alfa’s tijdens de drie trimesters van 
de zwangerschap voldoende interne consistentie voor de totale TPDS-score, de 
TPDS-NA-score en de TPDS-PI-score. Bovendien toonde de TPDS een geschikte 
test-hertest betrouwbaarheid, waarbij de scores tijdens de zwangerschap sterk 
onderling gecorreleerd waren. Daarnaast werd er gevonden dat de scores op de 
verschillende dimensies van de vragenlijst positief samenhingen met symptomen 
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van depressie, een miskraam in het verleden en met problemen tijdens een vorige 
zwangerschap en tijdens een vorige bevalling. Gezien de betrouwbaarheid en 
validiteitsbevindingen, is de TPDS een waardevolle vragenlijst om zwangerschap 
specifieke distress mee te meten. De TPDS wordt in de andere hoofdstukken van 
dit proefschrift meegenomen om distress tijdens de zwangerschap en partnerbe-
trokkenheid te meten. 

Het beloop van depressieve symptomen tijdens de drie trimesters van de zwan-
gerschap werd verder onderzocht in Hoofdstuk 3. Depressieve symptomen wer-
den gemeten met de meest gebruikte vragenlijst in perinataal onderzoek: de 
Edinburgh (Postnatal) Depression Scale (EDS). De EDS werd drie keer ingevuld 
tijdens de zwangerschap (één keer per trimester: 12, 22 en 32 weken zwanger-
schap). Er werd onderzocht of bepaalde groepen vrouwen een vergelijkbaar be-
loop (trajectories) van symptomen lieten zien gedurende de zwangerschap. We 
hebben drie verschillende groepen vrouwen geïdentificeerd. Iedere groep liet 
een ander patroon van depressieve symptomen zien van het eerste trimester tot 
en met het derde trimester. Deze drie groepen waren 1) een groep vrouwen met 
lage depressieve symptomen tijdens de hele zwangerschap (groep 1, referentie-
groep, 83% van de totale steekproef), 2) een groep vrouwen waarbij de depres-
sieve symptomen afnamen over de tijd gedurende de zwangerschap (groep 2, 7% 
van de vrouwen) en 3) een groep vrouwen waarbij de depressieve symptomen 
toenamen naarmate de zwangerschap vorderde (groep 3, 10% van de vrouwen). 
Hoewel het niveau van depressieve symptomen in groep 2 tegen het einde van de 
zwangerschap afnam, bleven deze significant hoger in vergelijking met het niveau 
van symptomen van de referentiegroep gedurende alle drie de trimesters van de 
zwangerschap. Vergeleken met de referentiegroep waren factoren die samenhin-
gen met groep 2 en groep 3: een lager opleidingsniveaus, het vaker rapporteren 
van ingrijpende levensgebeurtenissen (niet gerelateerd aan zwangerschap), een 
ongeplande zwangerschap en het reeds eerder in het leven doorgemaakte de-
pressie.  Verder ontdekten we dat partnerbetrokkenheid de enige variabele was 
die groep 2 van groep 3 onderscheidde (afnemende en toenemende depres-
sieve symptomen). Vrouwen in de groep met dalende depressieve symptomen 
rapporteerden een toenemende mate van partnerbetrokkenheid tijdens de zwan-
gerschap, terwijl vrouwen met toenemende depressieve symptomen een afne-
mende mate van partnerbetrokkenheid rapporteerden. Partnerbetrokkenheid kan 
een beschermende factor zijn in het beloop van depressieve symptomen tijdens 
de zwangerschap.
Andere factoren tijdens de zwangerschap kunnen moeders mogelijk ook bescher-
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men tegen psychologische distress tijdens het ouderschap. Een van deze factoren 
is mindfulness. In Hoofdstuk 4 beoordeelden we of mindfulness vaardigheden 
tijdens de zwangerschap samenhingen met opvoedingsbelasting bij moeders 
van 3-jarige peuters. Mindfulness vaardigheden kunnen worden ingedeeld in ver-
schillende facetten die ieder een ander onderdeel van mindfulness beschrijven. In 
het huidige onderzoek is er gekeken naar drie verschillende facetten van mindful-
ness tijdens de zwangerschap, namelijk bewust handelen (aandacht voor hetgeen 
waar je op dat moment mee bezig bent), niet oordelen (accepteren van ervarin-
gen zonder er over de oordelen) en niet reageren (gedachten en gevoelens laten 
komen en gaan). Er is onderzocht of deze facetten van mindfulness samenhingen 
met drie verschillende domeinen van opvoedingsbelasting (problemen opvoe-
der-kind relatie, problemen met opvoeden en rolbeperking). We vonden dat van 
de facetten van mindfulness ‘bewust handelen’ het sterkst negatief werd geasso-
cieerd met ouderlijke stress. Specifiek vonden we dat bewust handelen tijdens de 
zwangerschap negatief werd geassocieerd met problemen in de opvoeder-kind 
relatie. Bovendien waren zowel bewust handelen als niet reageren tijdens de 
zwangerschap negatief geassocieerd met opvoedingsproblemen bij moeders 
tijdens de peutertijd. Deze bevindingen waren significant, zelfs na controle op 
symptomen van distress zowel tijdens de zwangerschap als peuterleeftijd en ge-
dragsproblemen bij kinderen. Mindfulness tijdens de zwangerschap kan een be-
schermende factor zijn tegen latere stress gerelateerd aan het moederschap. 
In Hoofdstuk 5 hebben we ons gericht op de hechting van moeder naar kind 
bij vrouwen met ernstige stemmingsstoornissen: moeders met een diagnose bin-
nen het bipolaire spectrum. Moeders hebben 12 maanden na de geboorte een 
vragenlijst over hechting ingevuld (Pre-and Postnatal Bonding Scale). We vonden 
dat vrouwen met een bipolaire stoornis slechter scoorden op deze vragenlijst en 
een verhoogd risico hadden op suboptimale hechting, in vergelijking met een 
groep vrouwen uit de algemene populatie. Wat betreft vrouwen met een bipolaire 
stoornis, vonden we geen verschillen in hechting scores met betrekking tot het 
type diagnose (bipolaire I-stoornis, bipolaire II-stoornis of bipolaire NOS, inclusief 
vrouwen met een voorgeschiedenis van postpartumpsychose). Verder ontdekten 
we dat perinatale terugval (depressieve episode, hypo (-manie) en/of psychose 
binnen 12 maanden na de bevalling) geen invloed had op de hechting van moe-
der naar kind, bij vrouwen met een bipolaire stoornis.
In Hoofdstuk 6 rapporteerden we bevindingen van een gerandomiseerde en ge-
controleerde studie (randomized controlled trial, RCT). De effectiviteit van een 
10-weken durende online mindful ouderschap training voor moeders van peuters 
met verhoogde opvoedingsbelasting werd onderzocht. De studie omvatte een 
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RCT-design, met een interventiegroep en een wachtlijstcontrolegroep. De inter-
ventiegroep ontving de interventie tijdens de eerste 10 weken van het onder-
zoek, terwijl de wachtlijstcontrolegroep de interventie ontving tijdens de tweede 
10 weken van het onderzoek. Deelnemers vulden verschillende vragenlijsten in, 
waaronder een voormeting en een nameting. De wachtlijst groep heeft daarnaast 
een wachtlijstbeoordeling ingevuld, terwijl de interventiegroep ook nog een na-
meting had. De resultaten lieten zien dat de online interventie effectiever was dan 
de wachtlijstperiode wat betreft de volgende uitkomstmaten: symptomen van 
depressie en angst, overreageren in de opvoeding (harde opvoedingsstijl) en 
zelfcompassie bij de moeder, en emotionele reactiviteit van het kind. De interven-
tiegroep liet een vertraagde verbetering zien met betrekking tot de rolbeperking 
van de moeder (domein van ouderlijke stress) en agressief gedrag van het kind, 
waarbij er bij de nameting een verbetering in scores werd gevonden. De effect-
groottes van de meeste resultaten waren echter klein, maar de huidige RCT laat 
eerste resultaten zien dat een onlineversie van de mindful ouderschap training 
een toegankelijke en waardevolle aanvulling kan zijn. 
Ten slotte hebben we in Hoofdstuk 7 de belangrijkste bevindingen van het proef-
schrift besproken, de sterke punten en beperkingen ervan, en implicaties en over-
wegingen voor toekomstig onderzoek en de klinische praktijk.
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Bijna vier jaar geleden ben ik begonnen aan mijn PhD avontuur, en ben nu toege-
komen aan het schrijven van het dankwoord: het allerlaatste deel van mijn proef-
schrift. Ik ben zo ontzettend trots op het eindresultaat, maar dit had ik natuurlijk 
nooit alleen kunnen doen. Graag wil ik via deze weg iedereen bedanken die heeft 
bijgedragen aan de totstandkoming van dit proefschrift!

Allereest wil ik alle deelnemers hartelijk bedanken die hebben deelgenomen aan 
de HAPPY-studie en de NP3-studie. Bedankt voor jullie betrokkenheid en deelna-
me, zonder jullie had ik dit proefschrift niet kunnen schrijven!

Ik wil graag mijn promotoren en copromotor bedanken voor hun begeleiding de 
afgelopen jaren. Het was ontzettend fijn om met jullie samen te werken, en ik heb 
erg veel van jullie geleerd.
Prof. dr. Pop, beste Victor, het is onvoorstelbaar hoeveel ik van je heb geleerd de 
afgelopen jaren. Vanaf onze eerste afspraak in het MMC, spatte jouw enthousi-
asme over het onderzoek ervan af. Dit enthousiasme en jouw kennis hebben me 
altijd gemotiveerd. Ik ben je ontzettend dankbaar voor al je moeite en betrokken-
heid. Bedankt dat je altijd bereid was om tijd vrij te maken voor overleg, statis-
tiek-sessies en advies. Ook als er bij mij iets tegenzat, was je er voor mij om mee 
te denken, dat waardeer ik enorm! Bedankt voor al het vertrouwen en de kansen 
die je me gegeven hebt. Ik kijk uit om de prettige samenwerking voort te zetten 
bij de Brabant Studie. 
Prof. dr. Bergink, beste Veerle, bedankt voor je betrokkenheid de afgelopen jaren. 
Ook na je verhuizing naar New York was je nauw betrokken bij de projecten en de 
papers, en was altijd bereid om mee te denken. Jouw kritische blik, inspirerende 
ideeën en leerzame feedback op de papers hebben mij veel geholpen en ge-
motiveerd de afgelopen jaren. Ik kijk uit naar de projecten waar we hopelijk in de 
toekomst aan zullen samenwerken.
Dr. Beerthuizen, beste Annemerle, wat ben ik dankbaar voor onze samenwerking 
de afgelopen jaren, ik heb hier ontzettend van genoten. Ik heb veel geleerd van 
jouw inzichten en ideeën. Bedankt voor je betrokkenheid en dat ik altijd bij je te-
recht kon voor steun en advies. Je was altijd bereid om samen naar een oplossing 
te kijken, en dat waardeer ik enorm. Je hebt me veel zelfvertrouwen gegeven en 
gesteund in mijn keuzes. Ik wil je ook bedanken voor de vele gezellige momenten, 
zoals tijdens het congres in Parijs, de tripjes naar Tilburg University en theedrinken 
bij de Starbucks. Jouw humor maakt mijn dag ook altijd goed. Ik hoop dat we nog 
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lang mogen samenwerken aan verschillende projecten!

De overige leden van de commissie, Prof. dr. Kleber, Prof. dr. Kop, Prof. dr. Pouwer, 
Prof. dr. Smeets, Dr. Bijma en Dr. Kamperman, wil ik hartelijk bedanken voor het 
lezen en beoordelen van dit proefschrift. 

Ook wil ik alle verloskundigen bedanken voor alle hulp en inzet bij het werven 
van vrouwen voor deelname aan de HAPPY-studie. Alle psychiaters die hebben 
bijgedragen aan het werven van vrouwen voor de NP3-studie, hartelijk bedankt. 
Ik wil graag iedereen bedanken die heeft bijgedragen aan de HAPPY-studie en de 
NP3-studie en die betrokken zijn geweest bij de dataverzameling.

Alle co-auteurs, heel erg bedankt voor jullie constructieve feedback en jullie bij-
drage op de verschillende artikelen. 

Prof. dr. Van Baar en Dr. Endendijk, beste Anneloes en Joyce, bedankt voor de fijne 
overlegmomenten in Utrecht en dat jullie de tijd hebben genomen om mee te 
denken. Ik heb hier veel van geleerd. 
Prof dr. Hillegers, beste Manon, ik wil u bedanken voor de leerzame overlegmo-
menten de afgelopen jaren en voor het in mij gestelde vertrouwen.
Dr. Nyklíček, beste Ivan, bedankt dat ik altijd kon aankloppen bij jou om mee te 
denken over de papers, en je nuttige feedback. 
Dr. Potharst, beste Eva, bedankt voor de ontzettend fijne samenwerking, de vele 
productieve telefoongesprekken over de artikelen en de gezellige momenten tij-
dens de Mindfulness congressen. Ik heb veel van je geleerd de afgelopen jaren, 
en hoop dat we ook nog veel mogen samenwerken! 
Dr. Wierdsma, beste André, bedankt voor de leerzame overlegmomenten over de 
statistische analyses. Het meedenken over de data en alle nuttige tips hebben me 
erg geholpen. 

HAPPY-collega’s, bedankt voor de fijne samenwerking! Anne, Carola, Ivon, Kiki, ik 
kijk met veel plezier terug naar onze dagen in het Meck, de gezelligheid en onze 
etentjes. Bedankt dat jullie me met open armen hebben ontvangen in het team. Ik 
ben trots op de huisbezoeken die we met z’n allen hebben afgelegd. 
Anne, bedankt voor alle fijne gesprekken in ons gezellig koffie-hoekje in het Meck 
(soms onder het genot van jouw heerlijke zelfgebakken taarten) en de middag-
wandelingen. Welkom in Brabant, ik kijk al weer uit naar ons volgende etentje! 
Kiki, wat was het fijn om jou als collega te hebben. Bedankt dat je altijd zo bereid 
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was om mee te denken over alles. Ik kijk heel positief terug op onze fijne gesprek-
ken en het delen van verhalen over de avonturen van onze hondjes! Ivon, ik heb 
veel van je geleerd bij de HAPPY-follow. Bedankt voor de fijne samenwerking, 
je enthousiasme en positiviteit! Anneloes, Margreet, Mireille, Sophie, en alle an-
dere medewerkers en studenten die hebben bijgedragen aan de HAPPY-studie, 
enorm bedankt voor jullie bijdrage aan de HAPPY en HAPPY-follow en de dataset  
waarmee ik heb mogen werken. Zonder jullie inspanningen was dit proefschrift er 
niet geweest.

Beste collega’s van het Erasmus MC, dank jullie wel! 
Annemerle, Astrid, Eline, Janneke, Nicola, het is ontzettend fijn om jullie elke week 
te zien en spreken tijdens het ochtendoverleg – en inmiddels in de middag via 
Teams. Bedankt dat jullie altijd willen meedenken, voor alle adviezen, maar ook 
bedankt voor alle gezellige momenten. 
Collega’s die hebben bijgedragen aan de dataverzameling van de NP3-studie, 
hartelijk bedankt. Ayse en Safina, ik wil jullie bedanken voor al jullie hulp en harde 
werk bij het invoeren en het verzamelen van de data. 
Jessminne, Youri, Tomas, ik vond het ontzettend fijn om jullie kamergenoot te zijn. 
Ook al was ik maar een keer per week in het Erasmus MC, ik heb me altijd heel 
welkom gevoeld. Bedankt voor alle leuke gesprekken.

Ik wil ook graag mijn collega’s van Tilburg University bedanken. 
Beste MKP-collega’s, bedankt voor alles de afgelopen tijd, de prettige samenwer-
king en alle gezellige momenten op de afdeling. Ik kijk uit naar onze toekomstige 
samenwerking!
Graag wil ik Belle, Frederique, Laura, Lauren, Lianne, Lotte, Paul, Stefanie, Tom en 
Veerle bedanken voor alle gezellig tijden, de AIO meetings en de etentjes op de 
eerste donderdag van de maand. 
Het Brabant Studie Team, ik vind het heel fijn om met jullie samen te mogen wer-
ken. Bedankt voor jullie betrokkenheid en alle gezellige momenten. Ik kijk ernaar 
uit om de prettige samenwerking voort te zetten de komende tijd!
Het Baby Studies team, Marion, Irene en Jessica, ik ben heel blij dat ik met jullie 
samen mag werken aan verschillende projecten. Het is altijd weer gezellig om 
jullie te zien op de woensdagochtend. 

Amber, Margreet en Renée, wat een eer dat jullie mijn paranimfen zijn! Dat jullie 
op deze speciale dag achter mij staan vind ik zo bijzonder.
Amber, mijn lieve en warme zusje, wat vind ik het bijzonder dat jij mijn paranimf 
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bent. Wat vind ik het fijn om met jou te praten over het onderzoek. Bedankt dat je 
altijd zo betrokken bent en jouw lieve woorden; je weet altijd het juiste te zeggen. 
Ik wil je bedanken voor de ultieme ontspanning tijdens de tripjes in Liverpool en 
het is zo fijn als je in Nederland bent: lekker kletsen, relaxen en koken samen (en 
eindeloos samen door kookboeken bladeren). Ik ben zo trots op jou Ambie!
Margreet, mijn lieve kamergenoot, wat is het fijn om jou als collega te hebben. 
Bedankt voor alle steun de afgelopen tijd en dat ik altijd even mijn hart mocht 
luchten. Ik heb genoten van de gezellige koffie-momentjes (via skype en in onze 
mooie koffiehoek), het kletsen tussendoor en alle etentjes. Op naar nog vele ge-
zellige momenten!
Renée, hey girl! Wat ben jij een fantastische vriendin, en bijzonder persoon in mijn 
leven. Er is denk ik niets dat jij niet weet over me. Bedankt voor jouw talloze steun, 
je luisterende oor, advies en je positieve en optimistische energie. De vele gezel-
lige momenten en fijne eindeloze gesprekken tijdens bak- en kook-sessies (waar 
we inmiddels wel een beetje lui in zijn geworden), het lunchen, wandelen en de 
zwemavonden zal ik nooit vergeten, evenals de avonden gevuld met bankhan-
gen, ‘that’s you,’ curry en maskertjes. Mede dankzij deze momenten is dit proef-
schrift er. Ik ben zo ontzettend trots op wat jij allemaal hebt bereikt en op jouw 
lieve gezin. Op naar nog vele mooie avonturen!

Lieve vrienden, familie en schoonfamilie, bedankt dat jullie er altijd voor me zijn 
geweest de afgelopen jaren, maar ook voor alle gezelligheid en fijne tijden. Dear 
friends and family, thank you for always being there for me over the past years, but 
also for all the lovely moments we have had. In het bijzonder, Oma Meijers, Opa & 
Oma Boekhorst, Hans, Geertje, Cherry, thank you, bedankt dat jullie er altijd voor 
me zijn. 
Opa Meijers, wat had ik dit graag nog met jou willen delen. Frank, I would have 
loved to share this with you. 
Miriam, wat vind ik het bijzonder dat jij de voorkant en tekeningen voor mijn proef-
schrift hebt gemaakt! Het is echt ‘hieeel sjoen’ geworden. Bedankt hiervoor, maar 
ook al je interesse en belangstelling voor wat ik doe. Ik vind het ontzettend fijn 
dat onze band zo gegroeid is de afgelopen jaren en heb genoten van de vele 
kringloop-avonturen, onze ‘fantastische’ humor en de talloze uitjes naar het tuin-
centrum. Dank voor het altijd luisteren en de fijne gesprekken. Woef woef!
Uiteraard kan ik de Legendary 5 niet vergeten. Christiaan, David, Michael, Stan, 
bedankt voor de ultieme ontspanning tijdens het pubquizen op de vrijdagavond! 
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Angela, Angie, my little sister who is growing up so fast! You are probably the first 
person to read my papers once they are out. Your passion for science and research 
is admirable, thank you for always sharing that. I remember our statistics session 
in the Lake District lasting for many hours. I am very excited that you will be on this 
side of the world soon. Muds is very proud of you, you are going to do amazing things!
Bente, lieve Bennie, mijn lieve, vrolijke en attente zusje, je was altijd zo geïnteres-
seerd en betrokken in wat ik doe en het is altijd superleuk om met jou te spar-
ren over de literatuur, orthopedagogiek en psychologie. Bedankt dat ik je altijd 
kon bellen, de fijne bezoekjes bij jou in Liverpool, de leuke momenten met onze 
hondjes en je altijd luisterend oor. Wat hebben we gelachen de afgelopen jaren, 
mijn ‘joke jacket,’ together we lie double from laughing. Ik ben zo trots op wat jij 
allemaal hebt bereikt de afgelopen jaren!

Lieve papa en mama, zonder jullie had ik dit niet kunnen doen. Bedankt voor alles 
wat jullie voor me hebben gedaan! Jullie hebben me altijd gesteund vanuit de 
andere kant van de wereld en van dichtbij. 
Lieve papa, wat hebben we moeilijke en spannende tijden meegemaakt de afge-
lopen jaren. Wat ben ik dankbaar dat het zo goed gaat nu. Dankjewel dat je altijd 
voor me klaar staat en voor al je lieve woorden en adviezen. Zeker kan jouw legen-
darische spreuk niet ontbreken: “don’t stress, analyze the situation.”  Hopelijk kom 
je snel weer op bezoek naar Nederland, ik kijk er nu al naar uit! Ich hauw van dich. 
Lieve mama, wat ben ik dankbaar voor al jouw steun en dat ik altijd bij je terecht 
kan voor alles, groot en klein. Je weet altijd precies wat ik nodig heb. De vele te-
lefoongesprekken (in de auto) mogen natuurlijk niet ontbreken in dit dankwoord, 
evenals de dagjes uit en de vele momenten dat we de slappe lach hebben gehad. 
Ik ben zo blij dat je weer in Nederland bent! Ich hauw van dich.

Lieve Geert-Jan, het is zo mooi dat ik dit allemaal met jou heb mogen delen de 
afgelopen jaren. Bedankt dat je er altijd voor me bent en dat je me zoveel zelfver-
trouwen geeft. Je staat zo positief in het leven en kunt volop van alle kleine en gro-
te momenten genieten. Het is heerlijk om dit samen met jou te kunnen beleven, 
en ook met Lewis en Maya natuurlijk. Ik kijk uit naar onze volgende avonturen, ik 
kan niet wachten op het vele moois dat de toekomst ons nog brengt!
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